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ABSTRACT 

To detemutle the frequency of and risk factors for faIls and faIl-related injury, a one
year prospective follow-up study of 417 commllnity-dwelling persans aged 65 years or older 
was conducted. Following an initial at-home interview, eac:h subjeet was telephoned every 
four weeks for 48 weeks to colleet data on faIls experienced since the last contact. Data 
were also colleeted on exposures which could fluctuate over time. The response rate to the 
initial interview was 75%, and 90% or more of study participants completed cach of the 12 
follow-up interviews. Twenty-nine percent of subjects fell during follow-up; 61% of fallers 
fell once and 39% fell [WO or more times. The majority of falls resulted in no in jury or in 
minor injury only. A total of 28 independent predictors of faIIs and fall-related injury were 
identified in multiple logistic-regression analyses. These included a wide range of 
sociodemographic. lifestyle and health characteristics, and reflect the multifactoriaI and 
complex etiology of falls in the elderly. The strongest predictors of increased fall and fall
in jury rates were similar for fall:; and fall-related injury, and included dis satisfaction with 
health, dissatisfaction with social life and dizziness. 
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RÉSUMÉ 

Afin de détenniner la fréquence et les facteurs de risque des chutes et des blessures 
liées aux chutes, une étude prospective d'un an a été menée auprès de 417 personnes âgées 
de 65 ans ou plus vivant dans la communauté. Après une première entrevue à domiclle, 
chaque sujet a été rejoint par téléphone à toutes les quatre semaines, durant 48 semaines, atin 
d'obtenir de l'infonnation sur les chutes survenues depuis le denier contact. Des données 
concernant les facteurs de risque potentiels pouvant fluctuer dans le temps ont également été 
recueillies lors de ces entrevues téléphoniques. Le taux de réponse est de 75 % à l'entrevue 
initiale, et de 90 % ou plus pour chacune des 12 entrevues de suivi. Vingt-neuf pour cent 
des sujets sont tombés au cours des 48 semaines de l'étude; 39 % d'entre eux ont fait deux 
chutes ou plus. La majorité des chutes n'ont pas entr~îné de blessures, ou seulement des 
blessures mineures. Panni les facteurs de risque des chutes et des blessures liées aux chutes 
qui ont été étudiés, 28 prédicteurs indépendants ont été identifiés, en utilisant les analyses de 
régression logistique. Ces prédicteurs incluent une grande variété de caractéristiques socio
démographiques, de comportement et de santl!, et ils traduisent la diversité de facteurs et la 
complexité de l'étlologie des chutes chez les personnes âgé~s. Les prédicteurs les plus 
puissants l;ont les mêmes pour les chutes pour et les blessures liées aux chutes, soit 
l'insatisfaction par rapport à sa santé, l'insatisfaction par rapport à sa vie sociale et le fait de 
ressentir des étourdissements . 
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INTRODUCTION 

ReiJorts on falls among the elderly frrst appeared in the literature in the 194Os. 

Sheldon's (1948) pioneering work and later that of Droller (1955) provided the frrst estimates 

of the frequency of faUs among community-dwelling elderly, and the fust descriptions of the 

characteristics of those at higher risk of falling. Since these early studies and up until the late 

1970s, there were surprisingly few publications on faIls among community-dwelling elderly. 

However, interest in this area of research has increased substantially in the last ten years, and 

reflects a growing concem in what has become a major public health problem. As the 

population ages, awareness of the impact of faIls on morbidity, mortality, and utilization of 

health and social services by the elderly has increased. Il is now weIl recognized that falls 

among me elderly are a common and imponant cause of serious morbidity, often leading to 

-t' lethal complications (Oryfe et al. 1977). 
\ .. 

• 

By far the majority of falls in the elderly result in eit.~er no injury, or in minor soft 

tissue injury such as sprains, strains, contusions, lacerations, bruises or abrasion. Among the 

more serious consequences of falls are head injuries, spinal cord injuries, internai injuries, joint 

dislocation, severe laceration, and fractures of the wrist, forearm, humerus, pelvis and hip. 

Each year an estimated 200,000 elderly Americans suffer hip fractures associated with falls. 

Of those. 40,000 die of complications within six months and another 40,000 require lifelong 

nursing homecare (Houk in Hingson & Howland, 1987). Despite these potentially serious 

consequences, only a small proportion of falls actually come to medical attention. Wild et al. 

(l981b) estimated that the incidence of falls arnong the elderly is 20 times higher than the 

incidence of faUs which come to medical attention. Gabell et al. (1985) reponed that less 

than half of ail falls among the elderly actually come to medical anention, and Sorock (1988) 

estimated that the ratio of medically reported to nonreported faUs al home is 1:14. The rate 
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of faU injury events coming to medical attention increases exponentially with age (Sattin et 

al., 1990). 

Even when there is only minor injury or no injury at aIl, the psychological trauma 

resulting from a faIl (sometimes termed the "posûall syndrome") may he severe, leading to 

a loss of self-confidence in the ability to perfonn the daily routine, social withdmwal, 

depression or confusion. These, in tum, can lead to self-imposed restriction in activity, 

decreased mobility, and increased dependence (Nevitt, 1987). Tinetti et al. (1988) reported 

that 48 percent of elderly fallers were afraid of falling again, and 26 percent had curtailed 

activities such as shopping or housekeeping, because of their fear of falling. Neviu et al. 

(1989) found that about one-quarter of falls caused subjects to limit their normal activities, 

either because of injury (16.9 percent) or because of fear of falling again (10.4 percent). For 

the family, a faH can lead to unnecessary institutionalization of the elderly or restrictive 

surveillance and, for the physician, a faH can he perceived as an emergency that leads to 

unwarranted admission (Albarede et al., 1989). 

Although few falls actually result in injury, accidents and injury are the fifth leading 

cause of death in people over the age of 65 in the United States (Brummel-Smith, 1989), and 

the primary cause of death from injury in persons aged 65 years and over is faUs and faIl

related injury (COC, 1989)1. In the United States, although the elderly comprise only 12 

percent of the total population, they account for 70 percent of aU deaths due to falls (National 

Safety Council, 1987). About 9,500 elderly people in the United States die each year from 

A critical concem regarding statistics on fall-related deaths runong the elderly 
is that death certificate data may substantially underestimate the number of deaths in which 
a faIl is a contributing factor (lskrant & Joliet, 1968; Waller, 1978; Rockett & Smith, 1989). 
For elderly people, only about 40 percent of death cenificates that mention a fall injury code 
the underlying cause of death as a fall (Fife, 1987). Lack of consistency and standardization 
in the reponing of falI-related deaths is due, in part, to the inadequacy of the nomenclature 
covering falls as an external cause of injury in the International Classification of Diseases 
(Nevitt, 1987). 

l 
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fall-related injuries (Tinettr & Speechley, 1988). In Canada, in 1986, 1,639 elderly persons 

died as a result of a fall (Statistique Canada, 1986) and in Quebec, death certificate data for 

1985-87 show that 303 of 378 fall-relared deaths annually are among persons aged 65 and 

over (O'Loughlin & Robitaille, 1991). FaU death rates among the elderly rise dramatically 

after the age of 75, so that by age 85 and over, approximately two-thirds of reported injury

related deaths are due to faIls (Baker, 1984). Table 1.1 shows that in 1987, elderly men in 

Quebec had higher age-specifie death rates from faIls than elderly women, possibly because 

more men severely injure themselves in falling than do women (Sorock, 1988). 

Similar to trends observed in the United States (Nickens, 1985) and Canada (Robitaille 

& O'Loughlin, 1988), there has been a substantiaI decrease in Quebec in faIl-related deaths 

among the elderly over the past 30 years or more. In males aged 65 years or older, the death 

,f rate decreased from 100 to 60 per 100,000, and in females, it declined from 140 to 50 per 
" 

100,000. Sorock (1988) suggested that this decline may be due to lower case-fatality rates 

for hip fracture because of improved surgical and postoperative procedures, such as early 

ambulation after surgery. Improvements in living and housing conditions and greater access 

to medical care may also have Cl'\ntributed to the decline (Robitaille & O'Loughlin, 1989). 

In addition to the decreasing death rate, a change in the sex ratio for faIl-related deaths 

took place between 1951 and 1986 in Quebec (Figure 1.1). In 1951 the death rate for elderly 

women was about 40 percent higher than for men. The rate declined more rapidly for women 

than for men between 1951 and 1986 (64 percent versus 40 percent), so that by 1986, the rate 

for men was 17 percent higher than for women. One explanation for the more rapid decline 

in women is that if the severity of fall-related injury is greater ln males (e.g. faIls from 

greater heights, more head injuries), women might have benefitted more than men from 

~ improved surgical and postoperative procedures for hip fracture (Robitaille & O'Loughlin, 
... 

1989). 
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TABLE 1.1 

DEATH RATES FOR ACCIDENT AL FALLS DY AGE GROUP AND 
SEX AMONG PERSONS AGED 65 YEARS AND OVER, QUEBEC, 1987 

Age Group 
(years) 

Total 

65 - 69 

70 - 74 

75 - 79 

80 - 84 

~ 85 

N 

114 

8 

18 

25 

19 

44 

Males 

Rate per 
100,000 

43.2 

7.9 

23.8 

51.9 

76.2 

312.8 

Source: Q'Loughlin & Robitaille, 1991. 

N 

180 

8 

10 

23 

46 

93 

Females 

Rate per 
100,000 

46.5 

6.3 

9.6 

30.4 

97.6 

281.2 

N 

294 

16 

28 

48 

65 

137 

Total 

Rate per 
100,000 

45.2 

7.0 

15.6 

38.7 

90.2 

290.7 
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Figure 1.1 
Fall death rate by sex in persons 

aged 65 years and over, 
Ouebec, 1951-1986 
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Falls are the leading cause of injury-related hospitalizations among the elderly. 

Hospital separation data for Quebec for 1987-88 show that, although the y compnse only 10.1 

pt:rcent of the total population, the elderly account for 39.5 percent of 1l),907 fall-related 

hospitalizations annually (O'Loughlin & Robitaille, 1991). In addition they account for 73 

percent of 175,015 fall-related hosPltalization days, reflecting the much longer lenglhs of 

hospital stay in the elderly due to higher rates of severe injury such as hip fracture. The 

average length of stay for fall-related injury among those aged 65 and over was 33.8 days, 

compared to 8.4 days among those less than 65. Table 1.2 shows that the rate of 

hospitalization for fall-related injuries in Quebec is higher among females than males (1,457 

per 100,000 cornpared to 723 per 100,(00), and increases dramaticaIly with age (589 per 

100,000 among persons aged 65-74 compared to 2,096 per 100,000 among those aged 75 

years and over). 

Both the significant fall-related mortality rates among the elderly and the high cost of 

medical care associated with fall-related hospitalizations provide a primary rationale for 

studying falls in the elderly, and in particular for studying how to prevent faIls. However, 

despite the recent increased interest in falls, there are only a few well-designed studies which 

provide estimates of the incidence rate of falls and fall-related injuries among community

dwelling elderly. Similarly there are remarkably few controlled studies which examine the nsk 

factors for falling among community-dwelling elderly, and almost no studies which 

systematically evaluate the impact of an intervention on the prevention of faIls and their 

consequences. 

In 1984, the Department of Community HeaIth of the Montreal General Hospital (DSC

MGH) identified the prevention of faIls among the noninstitutionalized elderly as a priority 

intervention area. The DSC-MGH is one of eight DSCs in Montreal, and one of 32 DSCs 

across the province of Quebec, each serving a population of approximately 200,000 persons. 

i 
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TABLE 1.2 

1I0SPITALIZATIONS FOR ACCIDENTAL FALLS DY AGE GROUP AND SEX 
AMONG PERSONS AGED 65 YEARS AND OVER, QUEDEC, 1987·88 

Age Group Males 
(years) --------------------

Total 

65 - 74 

~ 75 

N 
Rate per 
100,000 

1,996 723 

799 433 

1,197 1,302 

N 

5,870 

1,690 

4,180 

Source: O'Loughlin & Robitaille, 1991. 

Females 

Rate per 
100,000 

1,457 

709 

2,539 

N 

7,866 

2,489 

7,866 

Total ~ 

Rate per 
100,000 

1,157 

589 

2,096 
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The mandates of the DSes include, among others, to monitor the health of their respective 

populations in order to identify priority health problems, and to design and evaluate public 

health interventions to reduce the incidence of the health probkms identified. 

The proportion of elderly persons living in the DSC-MGH is much higher th an the 

Quebec and Canadian proportions of elderly. In 1986, there were 28,155 persons aged 65 

years or older living in the DSC-MGH territory, representing 12.9 percent of the total 

population. In Quebec and Canada, the proportions of persons aged 65 years or older were 

8 and 9 percent, respectively (Staustics Canada, 1986). Each year, there are approximately 

500 fall-related hospitalizations (Ministère de la Santé et des Services sociaux, Fichier Med

Echo, 1988-90) and 16 faIl-related deaths (Mimstère de la Santé et des Services sociaux, 

Fichier des décès, 1985-87) among the elderly living in the DSC-MGH territory. The impact 

of faIls on loss of autonomy and institutionalization has not yet been esümated. 

Because a detailed review of the lite rature revealed Httle consistent infonnation on the 

incidence and risk factors for faIls among community-dweIling elderly and in particular, .ùmost 

no information on the effectiveness of community-oriented fall prevennon interventions, the 

DSC-MGH decided to undertake an epiderniologicaI study of faUs among the elderly living 

in its territory. It was considered essential to obtain accurate and relevant data on the 

incidence and risk factors for faIls among the elderly, prior to instItuting and evaluating a 

community-based faU prevention intervention. 

This thesis describes the study that was undenaken. It is divided into six chapters. 

The frrst chapter reviews existing publications on faIls among the elderly. Although it focuses 

on reports of community-dwelling elderly, it also reviews the evidence on the frequency and 

risk factors for faIls among the institutionalized elderly, as weIl as among those stuilied in 

clinical settings. The second chapter describes the objectlves of this research. The methods 
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and procedures used to study the incidence and risk factors for faIls among community

dwelling elderly are described in Chapter Three. SpecificaIly, the methods of data collection, 

the variables studied, and the methods of data analysis are presented. The results of the study 

are described in Chapter Four. Chapter Five discusses the results and their implications for 

the prevention of faIls among community-dwelling clderly and Chapter Six presents a summary 

of the research and recommendations for future research on faIls among the elderly. 
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CHAPTER 1 . REVIEW OF THE LITERATURE 

1.1· INTRODUCTION 

Publications on falls among the elderly can he subdivided into three categories based 

on the source of the study population. Community-based studies are those in whlch oider 

persons living at home in the community constitute the main source of study subjects. Clinic

based studies refer to those which include elderly patients seen at hospital outpatient clinics 

or emergency rooms, or in private practices. Lastly, institution-based studies include elderly 

persons living in institutional settings such as nursing homes and homes for the aged, or 

acute. chronic, geriatric, convalescent and rehabilitation hospitals. Although most studies on 

falls can he categorized into one of the se three types, sorne studies include a mlX of study 

populations. For example, several community-based studies include the elderly living in 

institutional or residential settings (Overstall et al., 1977; Campbell et al., 1981; Campbell et 

al., 1989) and those seen in outpatient clinics (Nevitt et al., 1989). Similarly, cIinic-based 

studies sometimes include both community-dwelling and institutionalized elderly who seek 

treatment in outpatient clinies, emergency moms, or physicians' offices (Wild et al., 

1981a,b,c,d; Waller, 1978). 

Because their sociodemographic and health characteristics are often widely different, 

it is important to take the source of the study populations into account when comparing the 

incidence and risk factors for faIls across studies. Accordingly, this literature review 

differentiates between findings on the frequency of falls reported and the risk factors identified 

in community-, cIinic-, and institution-based studies of faIls in the elderly. The first section 

of the literature review presents findings on the frequency of falls and fall-related in jury 

among the elderly. The sociodemographic, lifestyle, mental and physical health, and the 

environmental factors which have been studied as risk factors for falls and fall-related injury 
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in the elderly are presented in the next two sections. The last section of this chapter describes 

the rationale for the methodology selected for the corrent study. Before beginning, two 

general issues which affect the quality of the falls literat,ue will he discussed, including the 

wide variability between studies in the defmition of falls and in the methods used to colleet 

and analyze data on the frequency and risk factors for falls. 

1.1.1 - DEFINmON OF FALLS 

Few reports on falls among the elderly provide a definition of falls. Often falls appear 

to he defined implicitly as "when the subject reports a fall". Among reports which do provide 

a defmition, falls are usually defined either operationally or with reference to prcsumed 

etiology (Table 1.3). In general, operational definitions describe the method of identifying 

{ when a fall has occurred or the end result of a fall, while etiologic definitioas provide insight 

into possible causal mechanisms. With the exception of Tinetti et al. (1988), none of the 

reports which provided etiologic definitions described how they were actually operationalized. 

ft is cIear from Table 1.3 that definitions of falls which do exist vary considerably across 

studies in content, completeness, and applicability. This discrepancy in tenninology has 

undoubtedly contributed to the variability noted in reported studies of fall frequency, causation, 

and outcomes (McVey & Studenski, 1988). Although the developmcnt of standard methods 

for defining and recording fall frequency and outcomes has becn recommended (Kellogg 

International Work Group, 1987), none has yet been widely accepted as standard. 

In addition to the lack of, or diffe.ring definitions of faIIs, comparison between reports 

is sometimes difficult when researchers restrict their studies to include only certain kinds of 

falls. For example. sorne researchers study only those falls which result in injury and rcquire 

II medical treatment in hospital (Lucht, 1971; Waller, 1978; Cook et al., 1982) or in a 
~ 

physician's office (Wild et al., 1981a,b,c,d; Stegman, 1983). Others include trivial falls for 



Page 12 

TABLE 1.3 
DEFINITIONS OF FALLS REPORTED IN THE LITERATURE 

OPERATlONAL DEFINITIONS 

Gryle el al (1977): Femle et al (1982) 
"A fall wa! defmed by the foUowmg cnten.: 
a) ~sldent secn to faU by a respalSlble abseNer, wnhout 

dlfferenllallon of whether Il was spontancous, a shp, a tn(
or a shove; 

b) resldent found otherwlse unaccountably on the l100r or 
ground, 

c) relldent reportcd own faU" 

Morns & hucs (198u) 
"A fall was defmcd Il an wlloward event ID wluch the patient 
came 10 ren unmlenuonally on the floor. Th. dcfirullan 
mcluded pauents shpplDg down from the chllr <lIl1O the 1100r, 
and pauents (ound Iymg 00 the floor unable to Iccount for 
themsel ves" 

Campbell et al (198\ ) 
"Only falls ln whlCh the subJea came IR COOllel Wlth the 
ground were consldered" 

Wild el al. (l981b) 
"Unlowlrd evenlS lermmallng IR the pallenl's Iymg madverl
enlly on the ground. EpIsodes of Slaggenng Iglmsl the wall 
or falhnl mlO a chalf or 01110 a bed were excluded". 

Venu el al. (1987) 
"Falls among old people may Ile defined IS eve:lts lhal cause 
subJccts 10 fall 10 the ground agamst thelr Win" 

Soroc:k &; SllIrnkm (1988) 
ft An unintenuanal conlla wllh the tloor, or conllcl wuh an 
obJeC1 beJow the leve\ of the hlP, withoui cœuna 10 resl an 
the floor, for example, fallmg onlO a çoffee table WlthOUI 
landmg an the floor. A selzure·rellr.ed fall WI. excluded, u 
WII roUmi OUI. of bed wlule Isleep". 

Nevll1 el al. (19g9) 
"FaIllRl ail the way down 10 the 1100r or ground, or fa11m1 
and IulUnI an ob,ICCI Itlce a chllr or IlIlr. The followlDl W~ 
not mcluded Il falls: 1 controlled or Inlenbanal rnovemenl to 
• chair or bed; 1 "Rea, fall" in whlch \he parllClpIlIl c;auaht 
hunseIf or hcrseIf befo~ hlUlRg the floor, around, or obJCCl, 
and bema knockcd down by 1 substanual exaemal force, hlte 
• rnovml velucle". 

Mlyo el al. (t989) 
"Any unplanned "lOUdI-lO-the-I100r" of Illy pi" of. PlUenl'S 
body Clcludma the fect". 

Robbtm cl al. (1989) 
"A sudden, mvolWlllry, and unelpected lL"\dtna <1\ the lround 
or .uumplÏon of the honzontal poIlUan Wlth or wlthOUl 1011 

of C<lIl.Clousnesl or mJury, reported elther by the faller or 1 

wllne .. ". 

Campben el al. (1989) 
"Any lDIinae"ded contact Wlth the around". 

Wnam et al. (1990) 
"An Ibrupt chanae 1.0 honzontal, mecl, or Slninl poslbon". 

Myen el al. (1991) 
"Events m whlch the staff filed an mCldent report cIIing a 

-- "rail". These mcJuded 1 v.nety of Cln:wnl1anCel in whlch 
there WI. dnptlcemenl of the resldenl's body 10 the Ooor. 
They mcludcd any fall such IS out of bed, OUI of chair, or 
whUe walltllll or Irlllsfc:mni. ft 

FriOLOGIC DEFINITIONS 

Schested & Sevenn-Nle\sen (1911) 
"A sudden, IDIcxpeacd change 111 (lllSluon ln whll:h the 'tallé 
and fiulton mechanlSrns fall and voluntary or rel1cx fCsponsc, 
for correcung trnballnce arc IRIJeqU8le" 

Sun (1984) 
"PhyslolOllcally, 1 Cali rnay he: defined as the fallure on the 
parl of the body's po.cural mechanl3ms to mamlllm the upnghl 
poelu .. e ID the flce of IRtemal or extemal destlhJImng 
mfluencel" 

.... Cl (1985) 
"A fall IS an uncorrecr.ed dlsplacemenl 11 t\ Il dlspla~emCf\1 
of the body thll ocaln U1d thll IS not correctcd ln lhe Inne 
IVlllabl~. Th~ are \110'0 kmds of duplacements the one! fOU 

mtend and the ones yoo don'!" 

TmeUI el al. (1986) 
"UnlRtcnuonal change 111 poSItion occurrmg undcr 
CIfCurnStancc:1 IR whtch 1 fil penon would have reMI\ed the 
extemal hazard, If we 110'11 p~!Cnl" 

KellOlg Internluonal Wo". Group (1987) 
"A fall Il 11\ evenl whlch reluits ln a penon comlRg to TC.r 
mldvertcnùy on the ground or other lower leve\ and lllher 
than IS 1 CIlIIlequence of the foUOWIIIIl sustamlRg 1 VIOlent 
blow: loIS of consCloosness. suddcn OOSel of llaralysls, a, 111 

1 stroke: an eptlepuc sClwre" 

Tmeui et al. (1988) 
"A 'UbJCCl'1 .. untcnll<lll.Uy colmng to rcSl on the ground or 
Il some other lower leve1, not as " reluit of 1 mliJor mlnllllC 
c:venl (e 1., stroke or syncope) or overwhclmmg ha/.ard An 
overwhelmmll hazard wu defincd Il • huard IhKI would 
reluit ln 1 fall by mOlt young healthy penons, on the hIIm 
of • consenlUl 0( three phySICIIRI and thrce phYI".11 
therapuu". 

Wolfsœ el al (1990) 
"FaUen were defmed Il re5ldents who had elpc:nenced l' 
lca.t IWO Ul\Cllplllned rail. dunng the p~VIOU' yur 
UnexplalRcd falls are defu.ed u endOlellOll1 IR nalUre and noc 
lurlbullble 1.0 envlronmental hUlrds Exogenoui prec:lplllllLS 
lRc\uded envlflnnenw hazards luch u surfaces, fœwear, 
i1ghung, eyeglalles, and clotlung" 

Chandler el al. (1990) 
"Any dislurbance of balance lhat ~sullJ IR 1 fillure lU 

rnaullllR upnght paliure dunng routme ICUVlllCS" 

................................................................................................................................................................................. 
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which there are no apparent consequences (Campbeil et al., 1981; Prudham & Evans, 1981; 

Perry, 1982a; Tinetti et al., 1988). Sorne researchers exclude faIls resulting from obvious 

overwhelming intrinsic or environmental causes such as motor vehicle accidents or violence 

(Tinetti et al., 1988), or those resulting from syncope (loss of consciousness) or sudden 

paralysis (Sorock & Shimkin, 1988; Nevitt et aL, 1989). Still others are primarily interested 

in recurrent faIls (Tinetti et al., 1986; Nevitt et al., 1989). Falls may be restricted to those 

oceurring during specifie activities sueh as ambulation or bed-related activities (Clark, 1985), 

or they may include only those oceurring in specific locations 5ueh as on stairs (Svanstrôm, 

1974) or in the home (Lucht, 1971; Wild et aI., 1981a,b,c,d). 

Several investigators do not define faIls at the outset of their studies, but do classify 

faUs that oceurred during the study. Theoretieally at least, ealegorization of falls eould 

r enhance understanding of risk reJationships by a1lowing researchers to link specifie risk factors 
.tI. 

or biologie measurements to specific types of faIIs. This, in tum, could guide preventive 

effons (Nevitt, 1987). Classification systems are usuaIly based on the subjects' self-reports 

of the reason for the fall (or occasionally on the researcher's or a physician's assessment of 

cause), on the activity in which the subject was engaged al the lime of the fa11, or on the 

severity of injury sustained as a result of the fall (Table 1.4). Although as shown in the 

table, severa! investigators have attempted to classify faIls according to cause, others question 

the usefulness of this approach since faU vietims often give unreliable information about their 

falls. Wild (198lc) feh that "the concept that a faIl in old age has a (single) cause is 

inadequate". Tinetti et aI. (1988) suggested that there is no reHable system for separating faIls 

into diserete, reproducible categories based on cause, since many intrinsic, activity-related, and 

environmental factors are mentioned by subjects as contributing to most faIls. Accordingly, 

falls are sometimes classified aecording to the activity in whieh the subject was engaged al 

f the lime of the faIl. For example, Wild et al. (l981c) suggested that faIls result from an 

uncorrected displacement of the body from its support base, and proposed that information 
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CLASSIFICATIONS OF ."ALLS 
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........................................... " ..................................................................................................................................... . 
CLASSIFICATIONS BASED 
ON SEVERITV OF INJURV 

Gryfe et al. (1977) 
"A neglJg,ble faU wu one ln whlch 
no mJury was observed or therc wu 
lr,v,aI soft ussue mJury nCll rcqwnng 
dressmg or requlnng sImple drclllng 
only. A severe fall was defincd u 
a falI ln wh,ch there wu soft Ussue 
InJury requlnng suture for oppotIlUon 
or hacmostasls or fracture". 

T/OeUl (1987) 
"Senous mJury fran a fall wal 
defincd as .U noovertebral fnctures, 
aU other mJunes rcsultinl m stay ln 

the emergency room for mOfe than 
24 hoous (not fOf pwpose of X·ray 
alone), admlSSIOf! 10 acute hospllaI, 
bedresi for more !han 48 houn, Of 
reslnCllon ln aCllvlty for more than 
72 hours" 

Brody el al. (I984) 
"The falls were dJVlded into three 
groups' a) no apparent mJury; 
b) rclattvely mmor mJury; and 
c) hospltal lreatrn~l ncccssllY (e.g. 
fractures)"'. 

CLASSIFICATIONS BASED 
ON CAUSAL MECHANISM 

Sheldon (1960) 
Drop anack. are WlClper'.ed and 
luddcn falll Iweliled tu dll.ZlllCls 
or 1011 of conlaoulnCss 

Naylor et al. (1970) 
"Drop auacks wu the terni u.ed 10 
delenhe Ihoae pallcnu whole falb 
OCaJrrcd wllhoul wanung, were DOt 
aSSOCIlltd with 1011 œ concloulnell, 
and m whœn tbere we~ no new 
pernllllcnt neuroloalcal defielu". 

Ovenra1l et al. (1977) 
"FaUs we~ clasSlficd IS elther lnp 
falls or pOllural falls. A lnp faU Il 
11'1 KCldenl thal can happen 10 
anyone. POitural fall. wcre due 10 
liddine .. , drop Illadt., 1011 of 
balanc:e, tummg the hcad, or nSln, 
from a bed or charr OdIer fall. 
OCaJrrcd for unknown 1U1OfI. Of 
beause of poor eYCIlghl, weU le,. 
or COllillail Wllh funuture. A fall 
wal ciallÛlcd u a drop alladt If 
the~ wa. 1 dcar hiltory of an 
unelpeclCd fall wlthoul loti of 
COfIIcioumeli where no preapllalm, 
factor oould he idcnufied" 

Campœll Cl al. (1981) 
"Pittem fall. we~ thOIe wluctl, on 
hlstory and cummillon, wcre 
llsesHIII al anlm& from only 
minimal enema1 uplet and pnmlnly 
from 1 dilOl'dcr œ bUlllcc Œ 

poIlural llabllity m the .ubject. 
Occallonal falls were thoae whlch 
hacl ar1la! under elreumstanCCl 
whidl woulcl he bable 10 Cluse a fil 
penon 10 fall". 

Sobel .t Ml>Can (1983) 
"F.nvlI'ClIImenlally mduœ.d falb 
include lhote falla dlal occurred 
beaUIe of Ibppmg in .tool or unne. 
abJects on the floor. tnppmg Of! 
faltin, OUt of bed" 

Campœll ct al. (1989) 
"Extemal fall. we~ thOIC m whlch 
the~ wu 1 mljOr eltanal contnbu· 
lion Jud,ed 10 he luffiaent 10 caule 
1 fil, Ktlve penon 10 Cali, IUch U a 
fall off 1 Illld«. or 1 fall whtle 
jumpma over 1 dlu:h. Intemal falla 
were thoIe DI wludl the~ WII no Œ 
mmunal utema! contribullon 10 the 
fall, and the penon feU pnmanly 
from 1 dllOnler of llabtltty or 
baJInœ. A ln? œ a hazard luclt U 

a heartb RI' or Ilep whtle walltml 
wu CIOIISldered 1 mlJl()l' Cltemal 
oontnbuuœ tu 1 fall, and the fall 
WII clUllfted a. intemal. When the 
Clreumstanœl wcre unclear, the fall 
WII dU'lfted Il I.-anal" . 

CLASSIFICATIONS BASED ON 
ACTIVrrv AT TIME OF Jo'ALL 

huc. (1985) 
~ lCuvlly Il the Ume of • fall can 
bc ~laillfied Il balle, ellt.nded, or 
eXIlemc. BIIIC mOYema!1 Il lorne
!hmll 00nc f rcquenlly cvery day and 
mvolvci • mmlmal amounl 0( 

dllplla:menl or Il lcast a famillar 
degru of dlsplacernenl Caenln' up 
from a cit.,r, wa1lunl, lummll, lIumli 
down, Ic,unl Of\ IIId off • ""Ict) 
An eltended mOYemcnl mvolve. a 
grealer degree of dlsplactmcnt of the 
body (reachmg up tu a hl,h shclf. 
hendml down tu • low shelf) An 
exuane movcmenl Il ndlna a Ixke, 
chmbml a Iadder, ruJU\ml or doml 
sorndlung very rapldly if. faU 
ocaln dunng ba.IC mavcmenl, then 
the mechantlm for procecun, alllnii 
dlsplaa:menlJ II severly defiCimL If 
the subJctt wu dom, sOOlethtnl 
mvo/vmg lpeedy or eltenllve 
dan,croul mavemcnlS, lhm hu 
Clpaclly tu petform a:mplel 
movcmenU Il not Im~ued, .. d he 

or lhe Il IlOt N) III. 

WIld et al. (I981c) 
"Falls rCiulted f rom unoorrecWl 
dl.placement of the body fran III 
luppon baae Dtlpiacemcnll can he 
of IWO typel IIId IWO dearee.". 
Inlllaled duplacemenll (thOlc whlch 
the .ubjCCI mduce. hlmaelO can he 
ordmary (OlmI from 1 chau, 
walkml) or cltraOfdmary (sUU"l, 
,ltun,). Irnposed dllplacemenll 
(those whlch come W1Capeaantly 
from the oulSlde world) tan allO he 
ordmary (IreguJanue. m the ,round 
surfaœ) Of ellraOldmary (dtppl"l Of! 
11'1 unlClCll patch of mOl.lure) 

Tmelll et al (1988) 
"Thc amounl cl dllplacemcnt of the 
body'l center of IClvlly OUlilde the 
baie of ,uppoR m an ICUvlly wu 
clasllfied Il nuld, modeflle, Of 
marlled Icx:onImg 10 the conœn.UI 
of thRe phyllcaJ theraplili who 
revlewed ail aCllvlUCI M,a,cd m by 
IUbJecu al the ume of a fall". 

........................................................................................................................................................ ........................ . 
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about r-'ents at the lime of the fall makes possible a classification based on the nature and 

magnitude of the causal displacement. These investigators suggested that this classification 

may he of sorne help in guiding the prevention of faIls, and proposed a possible program of 

action based on the classification. 

Although classification of falls according to activity engaged in at the time of the faIl 

might represent an improvement over c:assification according to cause, its utilily for risk 

assessment and guiding preventive effons remain to he proven. Nevitt (1987) suggested that 

work on c1assifying faIIs is still developmental and may prove to be of limited value in 

understanding and preventing falls. Perhaps of more use, Nevitt (1990) described faIls in 

terms of three phases, each of which is a potential foc us for prevention. The frrst phaSf; 

involves "an initiating event that displaces the body's center of mass beyond ilS base of 

f support. Initiating events involve extrinsic factors such as environmental hazards; intrinsic 

factors such as unstable joints, muscle weakness and unreliable posturaI reflexes; and physicaI 

activities in progress at the time of the fall". The second phase results from "a failure of the 

systems for maintaining upright posture to detect and correct this displacement in time to 

avoid a faIl. This faHure is generally due to factors intrinsic 10 the individual, such as 105s 

of sensory function, impaircd central processing, and muscle weakness". The third phase 

involves the "impact of the body on environmental surfaces, usuaIly the floor or ground, which 

results in the transmission of forces to body tissues and organs". Nevitt (1990) aIso described 

a fourth phase which "although not part of a fall, concerns the medical, psychologie al, and 

health care sequelae of the fall and attendent injuries. These sequelae affect the degree of 

damage and disability resulting from the fall". 

J 
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1.1.2 - METHODS USED TO STUDY FALLS 

A wide variety of research designs have been used to study the frequency and risk 

factors for faIls among the elderly. The majority of studies are cross-sectional, that is. studies 

in which exposure infonnation is ascertained simultaneously with the information on the 

outcome (Rothman, 1986). For ex ample, many community-based studies obtain data on the 

frequency of falls in the past year and on potentiaI risk factors for falls during a single 

personaI interview with elderly subjects. These studies probably underestimate the frequency 

of falls because of recall bias. a problem which might be particularly severe among older 

persons (Nickens, 1985; Duthie, 1989). Failure to recall faIls might be associated with 

cognitive impainuent (Cummings et ai., 1988). It might aIso he Que to a tendency to forget 

an event which is considere<1 mundane or which Ct/uses anxiety and distress (Nevitt, 1987), 

or it might reflect a belief that faIls are an inevitable consequence of aging (Mc Vey & 

Studenski, 1988). Nickens (1985) suggested that the psychological need among older persons 

to deny that physical competence is diminishing combined with ordinary forgetfulne~s, ensures 

underreporting of falls among the elderly in community-based surveys. Falls which are 

remembered may he those which are more traumatic either physicaIly or mentally, to the 

exclusion of trivial falls for which there are no serious sequelae. In a study to determine how 

accurately elderly subjects recall recent faIls, Cummings et aI. (1988) found that, depending 

on the time period of recall, 13 to 32 percent of subjects with conflfD1ed falls did not recall 

falling during the specifie period of time. There were only weak correlations (r=O.28 to 0.59) 

between the number of falls that were documented and the number of falls that the subjeets 

recalled for the preceding three, six, or 12 months. The researchers concluded that methods 

other than long-term recall should be considered for ascertaining and counting faIls over 

specifie periods of times. 
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In addition to the problem of recall bias in the measurcment of the frequency of faIls, 

identification of risk factors for faIls in these stuelies might be subject to error because the 

temporality of exposure cannot he established. For example, impainnents in gait or postural 

stability might have precipitated a faU, or they might have been caused by a faIl-related in jury. 

A cmss-sectional study cannot aIways establish the temporal sequence of the se events with 

certair,ty. Also many studies do not incJude a control group, so that the characteristics of 

subjects who fell cannot he compared with the characteristics of subjects who did not faIl. 

Institution- and clinic-based studies often rely on data collected through review of 

medical records. The quaIity of data collected from medical records is dependent on the 

policies of the institutions regarding which data are routinely recorded and the care taken by 

the staff completing the records, and is thercfore very variable. Aiso data on potential risk 

-{ factors for falls or on factors which confound the association between risk factors of interest 

and faIls might not be routinely recorded. 

Few studies follow cohons of subjects forward in time to enable calculation of the 

incidence rate of faIls. Although follow-up studies l minimize the problems of recaIl bias and 

establishing the temporality of exposure, they are costly and time-consuming. Also, among 

the follow-up studies which do exist, potential risk factors are usuaIly measurcd only at 

baseline and then related to the occurrence of faIls during the follow-up period, so that 

changes in these factors during follow-up are not taken into account. Failure to accurately 

determine the nature of an association between a particular factor and faUs might depend on 

the degree of variability in that factor over time. For example, use of antihypenensive 

1 A follow-up study is one in which two or more groups of people that are free of 
disease and that differ according 10 extent of exposure 10 a potential cause of the disease are 
compared with respect to incidence of the disease in each of the groups (Rothman, 1986). 
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medication is probably relatively consistent over lime, whereas use of analgesics to relieve 

arthritic pain could vary substantiaily from day to day. 

Studies vary considerably in the measure of the frequency of falls reponed. These 

include estimates of the number of faUs per 1,000 persons at risk during a specified period 

of time, the number of faIls per 1,000 person-days, and the proponion of persons who feU 

among ail sludy subjects during a specified period of time. Comparison between reports is 

difficult when investigators do not provide data which enable calculation of the same measures 

of the frequency of falls. 

Finally, studies vary in the methods of data anaiysis used to identify risk factors for 

falls. As indicated earHer, many studies do not include a control group, and the majority of 

,"t' those which do rely on simple univariate analyses comparing the characteristics of subjects 
-' 

., .. 

who fell to those of subjects who did not fall. Few researchers have evaluated the strengths 

of suspected associations using odds ratios or relative risks, and few have used multivariate 

analyses to examine the independent associations between potential risk factors and falls. 

1.2· FREQUENCY OF FALLS IN THE ELDERLY 

1.2.1 - COMMUNITY~BASED STUDIES 

Compared to studies of institutionalized elderly or outpatient studies, community--based 

studies of faIIs in the elderly are difficult to perform and expensive, requiring considerable 

outreach and extensive interviewing in the home (Nickens, lY85). The majority of 

community-based studies are cross-sectional surveys, in which the presence of a positive faU 

history is elieited from the subject during a single personal interview. Mossey (1985) 

emphasized that use of the cross-sectional design in studies of falting in community elderly 
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is problematic because study subjects are survivors who remain in the community. Those who 

sustained serious fall-related injury such as hip fractures have high rates of institutional 

placement and monaIity, and will not he available for study. In addition, as discussed earHer, 

the frequency of falls in these studies may be significantly underestimated because of recaIl 

bias. None of the community-based studies reviewed below included validation of self-repons 

of faIls through review of medical dossiers or interrogation of a witness. 

Table 1.5 describes the study populations, the method ot ascenainment of falls, and the 

results on the frequency of faIls in ten cross-sectionaI and five follow-up community-based 

studies. In spite of methodological differences between studies, estimates of the frequency of 

faIls are remarkably similar in studies of community-dwelling elderly, and indicate that about 

one-third of community-dwelling elderly fall each year (Perry, 1982b; Nic.;icens, 1985). 

{ Between 8 and 17 percent of community-dwelling elderly sustain multiple falls each year al'1d, 

of those with a history of falls, one-quaner to one-half falI repeatedly each year (Table 1.6). 

Estimares of the number of faIIs per 1,000 persons at risk per year range between 625 and 

976 faIls. In most studies, the proportion of fallers is higher among females than males and 

increases with age, aIthough sorne investigators have noted a decline in the frequency of faIls 

among the very elderly. McVey & Studenski (1988) suggested that a decreasing incidence 

of falls in the eighth and ninth decade of Iife may he attributed to an attrition of those at 

higher risk through death or confinement to a more protective setting. 

Estimatef of the frequency of fall-related injuries from (..ommunity-based follow-up 

studies suggest that about 7 percent of community-dwelling elderly sustain serious fall-related 

injury such as fracture, joint dislocation, sprain, or laceration requiring suture each year 

(Table 1.7). This represents about 20 percent of those who faIl. Only 1 to 3 pen:ent of falls 

in community-dwelling elderly result in hip fracture. 
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TABLE 1.5 

FREQUENCY OF FALLS AMO"iG 
THE ELDERL Y IN COMMUNITY ·BASED STUDIES 

Page 20 

PrenlfJIce propoc1ioft Œ fallen(1) 

Investlgator and study 
population 

CROSS·SECTIONAL STUDlF.S 

Sheldon (1948) 
One ln 30 sample of 279 people lied 65 
years or oIder liVing al home ln 

Wolverhampton, Enlland. 

Droller (l9SS) 
476 people aged 65 yeal~ or aider in 
Sheffield, England who were livmg m theu 
own homes and had pinlf.lpited m a socill 
survey ln 1948 

Overstall el Il (1977) 
243 subjec15 aged H1-96 yean \JVlna Il 

home were ellher seen al a IOCIII c:al1re or 
were paruclplillS ln a nutnUon survey 
conducted IR the London Borough of 
Isllngloll 

Waller (1978) 
In a case control study on nsk facton for 
fall IOJunes, ISO Jlelghbourhood and nunln' 
home conlrol. aged 60 yeus or aider ln 

Chittenden Counly, Vermonl wcre 
mtervlewed 

Prudham & Evans (1981) 
2,497 pcrsons aged 65 yean or aIder lIvmg 
al home 10 Nonh Easl England. 

Campbell el al. (1981) 
Stratlfied population Simple of 553 penons 
aged 6S years or older ln GI.bome, New 
Zealand 

Cook et al. (1982) 
968 people aged 65-95 yean IJVUl, m thelr 
own homes, who had p&l'lK:lpaICd m 1 
nUlnllon sUI"ey sponsored by die Depan· 
menl of lIealth and SoI:IIl Sec:unty. 

Blake el al. (1988) 
A locally and nillortllly J'CIftlenllllve 
sam pie of 1,042 penm. I.ed 65 and over 
\.tvmg al home, randomly Jeleded from !he 
NOllinghamshlre Funlly PraCltlioner 
CommlUee's record •. 

Wlckham el Il (1989) 
A random sample Œ 983 malet and 
females aged 6S yeus and OVe!' wu seJea
ed trom Famlly PraCltUClIIer Cornnuuee liN 
III elghl area. ln En,Iand, Walet, and 
SooLland. 

Wmner el al. (1989) 
A random sample ol2,OOO male. (341 lied 
6S or older) IIId 2,000 femlles (456 .,ed 
65 or older) front Oxford City wu Jeledcd 
from the 1988 and 1986 elealll'll re,illen, 

Methocl Œ 
ucertalnlllelli 

of 'M" 

SeIf-reporU oi ülbiltly 10 
faU. 

SeIf.reports ol falls Imal 

retuemenL 

Self-reparu ol faUs (no 
speCIfie referenœ penod). 

Self-reporu of faUt in the 
pail Il mondl •. 

Self-reparu of faIl. in the 
pail 12 mondl •. 

Self·reporU of {aIl. m the 
pail 12 mon!h •. 

A hlltory of falIJ dUMI 
!he precedm, year wa. 
otumed. 

Self-reparu d faIl. in the 
yeu preœdm, die IUrvey. 

SeIf·reparu of die circwnl
tanCCl 0( any preVIOUI (alla 
(no .peafic referenœ 
penod), 

Self-reparu of falls m the 
lall ye.-. 

MaIes 
% 

21.1 

23.4 

19.0 

21.0 

24.3 

221 

18.2 

Su Age FouP (Jean) 

Femlles 65-74 

'" % 

43.4 28.S 

52.1 369 

344 24.9 

25.0 

41.0 

41.6 322 

42.0 25.7 

268 18.0 

7S·79 
% 

429 

31.4 

44.3 

33.3 

327 

25.3 

446 

Total 

622 362 

394 

601 

320 

38.4 280 

46.5 340 

30,0 

41.6 34.8 

39.8 310 

33.7 23.1 
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TABLE 1.5 (contlnued) 

, .................................................................................................................................................................................. . 

ln vestlgator and stud J 
population MaIe. 

% 

Pre,alence proportion of 'aliersO) 
Se. A~ voup (yeus) 

FemaIe. 65-74 
% % 

75-79 
% 

80~ 
% 

Total 

..................................................................................................................................................................................... 
1'001. el II. (\ 990) 
60 communlly-dweUmg. mdepcndently 
fun<110lllnl ldult. lied 60 yars or older 
selected randomly from an ongolng pl'ojCCI 
on the psychoblOlOIY of aglng 

58 bhnd older penon. selected amang 
peno'll Ullng the dmlng f'Clllly of the 
Anaheim "rlille InsULUte or the loi 
Anielea Brlille ln.UUlU: 

47 delf older ,duits selecled from an 
lpartment bluldlng wluch housed over 100 
deaf elderly 

fo"OLl.OW-VP ~ïVDIES 

Perry (19821) 
64 relldenl. Iged 6!1 years or oIder liVing 
tn a hllh-nae, pubbcly-supported lpanment 
for the elderly m Seallle. 

Tineui et al. (1988) 
A n:pre.enlluve IIIIJIple of 336 persona 
ISed 7!1 yan or older, all unllulllOry and 
"vlRl ID the commuruly SubJCCII 'Nere 
plrtlClpants IR the YaIe Hea1lh and Agtng 
ProjecL 

Sorock cl Shunlun (1988) 
A convenlence .ample of 169 of I.(},V, 
Enall.h-.peakmg. non-wheelchlu-bound 
tenanU I,ed 60-94 year.. IR SIl. seruor 
CIUZCI\I buddlnl' ln New Jersey 

c.mpbeU el al (1988, 1989. 1990) 
761 people lied 70 years or older 
reliltered Il the MO"lel Heallh Centre near 
Dunedin, New 7.eaIand. 

Nevlu el aI. (1989) 
266 women and !l9 men aged 60 yean or 
older wlth 1 lustory of fall. In the pail 12 
month., were recnuted from ICIIIOf centre., 
• enlOl' relldencea. chun:he .... d uruvcnlly
aff'lhlted OUlpillenl clintc. In S .. FranalCO. 

Self -reporu of faIls wlUun 
the past year. 

Self-reporU of faIls wlUun 
the pail yar. 

Self-reporu of fall. wlthin 
the past year. 

Self -reporu of fall. In the 
palt year. one year after 
the tnluaI interview. 

DIli on faIls 'Nere obtalned 
durlnS telephone caIJs 
every other month for 12 
montlu. 

Data on falla ln the pail 
month were colIected tn 
mCllllhly te1ephone inter
view, for .. lverale !I.6 
monthJ. 

SubJCCll recorded ail faIls 
durllll one year and were 
conlKted monthly by the 
reaeardt nursu. 

Plrtt<:lparllI rccorded falls 
ID \he pail 7 day. eadt 
week for !l2 weeks on 
poIta&e-plld poItcards . 

1!1.2 40.7 

467 607 

IH 464 

25.0 43.2 50.0 33.3 

29.1 34.6 26.2 

28.4 39.6 

Noce: (1) Where poIlible. when percentaaa were not reported, they were ca1œ1.ated from data prelerlted ln the Irticle. 

26.ï 

53.5 

34.0 

370 375 

384 32.0 

34.0 

352 

56.6 
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TABLE 1.6 

FREQUENCY OF MULTIPLE FALLS AMONG THE ELDERL Y 

------------_.-._-----------------------------------------------------------------------~--------------------------

Total Repeat Fallers 
number of Subjects .. _ .... _ .... --------._.-__ a ____ ._ ...... __ ...... 

Investigators subjects who feU Ali SubJCCl'i Fallcr.; 
n n n % C'!(l 

----------------------------_.----------------------.--------------------------------------------------------------

COMMUNITY-BASED STUDIES 

Prudham & Evans (1981) 2,357 660 304 12.9 46.1 
Perry (1982a) 64 24 6 9.4 25.0 
Tinetti et al. (1988) 336 108 58 17.3 53.7 
Sorock & Shimkin (1988) 169 57 14 8.3 24.5 
Nevitt et al. (1989) 325 184 101 31.0 55.0 

CLINIC-BASED STUDIES 

Wild et al. (1981d) 116(1) 36 18 15.5 50.0 
Gabell et al. (1985) 98(2) 15 5 5.1 33.3 
Craven & Bruno (1986) 99 60 37 37.4 61.7 

INSTITUTION-BASED STUDIES 

Sehested & Severin-Nielsen (1977) 511 134 54 10.6 40.3 
Gryfe et al. (1977) 441 198 136 30.8 68.7 
Berry et al. (1981) 50.9 
Femie et al. (1982) 205 86 42 20.5 48.8 
Venglarik & Adams (1985) 221 152 68.8 
Blake et Morfiu (1986) 72 48 66.6 
Tinetti et al. (1986) 79 32 25 31.7 78.0 
Mayo et al. (1989) 1,805 356 141 7.8 39.6 
____________________________________________________________________________________________________ w __________ ~ __ 

Notes: (1) 

(l) 
Excludes eight control subjects who died during the one-year follow-up. 
Excludes two subjects who died during the observation year (without suffering 
a faIl before their deaths). 
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TABLE 1.7 

ESTIMATES OF FALL-RELATED INJURY SUSTAINED ANNUALLY(I) 
DY COMMUNITY·DWELLING PERSONS AGED 65 YEARS OR OLDER 

Perry (1982a) 

Tinetti et al. (1988) 

Nevitt et al. (1989) 

Campbell et al. (1990) 

Subjects wim 
fall-related injury 

Minor 
% 

12.5 

Serious(2) 
% 

7.8 

7.7 

7.9 

Falls which 
resulted in injury 

Minor 
% 

55.9 

Serious 
% 

11.0 

4.5 

10.0 

Notes: (1) When percentages were not reported. they were calculated from data presented 
in the article. 

(2) Definitions of serious injury differed betwe-.en studies but generally included 
fracture, dislocation, and laceration with suture. 

1 
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1.2.2 ~ CLINIC~BASED STUDIES 

Compared to community~based studies, clinic~based studies are relatively easy to 

conduct and less expensive. They make use of readily available study populations (perry, 

1982b) and they allow investigators to focus their resources and to probe more deeply into 

the more serious cases of falling (Nickens, 1985). However, caution must he exercised in 

interpreting and generalizing their results. Nickens (1985) pointed out that clinic~ba!'\ed studies 

select for the more ill fallers and more serious falls, and therefore limit our appreciation of 

the nature and scope of falling in the general population. Perry (1982b) aIso suggested (hat 

clinic~based studies are likely to result in an underestimation of the overall frequency of 

falling, since the study populations include the ill or more severely injured. He reported that 

the rates of treated faIls ranged from 3 to 220 per 1,000 subjects per year depending on the 

characteristics of the populations studied. The usefulness of data frOUl clinic~based studies 

mi ght aIso he limited by the variation in access the elderly have to medical care, so that 

elderly persons with unencumbered access may seek treatment for more trivial injuries (Perry, 

1982b). 

Comparison hetween results on the frequency of falls in dlOic-based studies is difficult 

because the objectives, study populations, and methods are 50 varied (Nickens, 1985) and 

because measures of the frequency of faUs reported vary considerably between reports. 

Table 1.8 describes the study populations, methods and results of nine clinic-based studtes 

which providc estimates of the frequency of falls among the elderly. Three of the nine studies 

interviewed study participants about faIls sustained during the year preceding the interview, 

while the other six were follow-up studies. One study was a reompective foIlow-up study (in 

wbich data on faUs and past exposures were based on review of medical records), while the 
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Convcmcncc: ump1e 01 99 unbuIalOry 
elderly penœ. who received hea1th care al 
the ... ivenlty-affahlled medlcal œnl/'e ln 
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LuÇhl 
(1971) 
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el al. 
(1987) 
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Aftcr .. initial irurview It 
home wilhin two wecU of &he 
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Ibree and 12 monlha Ialer, 

Subjectl rc:port.ed ail falb durinl 
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wllh Illmped, Iddrelled 
envelopea, 
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VIIII cilla on new lalb were 
coUected ln qllCltionnaira 
compIeted by the pIlÎed or CIre 

Ilver. 

Infonnllion on falb whlch 
tequirod inunedillC mediul 
aaenlion or dlteetly reaulled in 
deaIh. wu obwned Il enlry and 
• 15 10 13-monah inlervall 101' 
50 monIhI. 

512 
(contre") 

19 

38 

14 

20 

40 

57.7 

60.6 

52 
(calel) 

29 
(conuo.) 

220 20 15.0 

31 

120 36 
(SDAT) (~OAT) 

34 11 
(c:onlroh) (c:onlJ'ol.) 
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other five studies collected data prospectively'. The data indicate that between 40 and 60 

percent of elderly clinic patients report having fallen in the past year. Depending on the 

population studied and the length of folIow-up, the number of falls per 1,000 persons al risk 

ranged between 220 and 512 faIls and the number of treated falls per 1,000 persons at risk 

ranged between 14 and 38 falls. Estimates of the frequency of multiple falls indicate that 

between 5 and 37 percent of elderly persons in clinic-based studies fell repeatedly. Among 

those with a history of falls, between one- and two-thirds sustained multiple falls (Table 1.6). 

1.2.3 - INSTITUTION-BASED STUDIES 

Compared to community- and clinic-based studies, publications on falls in institutional 

settings are relatively common. Because of ready access to study populations and lower costs 

associated with data collection, it is often relatively easy and convenient to study faIls among 

elderly persons in institutional settings. However the results from the se studies may not he 

generalizable to the 90 percent of elderly who are conununity-dwelling. Compared to elderly 

persons living at home, populations in institutions tend to he more inrmn, older, and carefully 

protected from many of the hazards of home life such as stairs and kitchens (Nickens. 1985). 

They are not as frequently exposed to hazards outside the hou se such as icy sidewalks, 

walking to and from stores and crossing stteets. However, as Nickens (1985) pointed out, 

what is striking about this population is that despite their protection from many extrinsic 

factors and despite their activity limitation, half or more faIl each year. Perry (1982b) in a 

1 Rothman (1986) labellcd a study in which both exposure and disease are historical, as 
any of a retrospective cohott study, a retrospective folIow-up study, or an historical cohort 
study. Retrospective refers to follow-up which covers a time period before the study, whereas 
prospective refers to follow-up which covers a period of lime after the initiation of the study. 
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review of the methods and conclusions of epidemiologic studies on faIls among the elderly, 

also concluded that the institutionalized eldcrly have a relatively high frequency of falling. 

Comparison between reports on the frequency of falls among institutionaIized elderly 

is difficult for several reasons. First, most studies obtained data through review of hospital 

incident reports. These repons may be completed by a variety of personnel using non standard 

methods, so that the quality of the data may vary widely within and between studies. Second, 

sorne studies report estimates of the frequency of falls, and others report all patient incidents 

or accidents not distinguishing falls from other accidents such as medication or surgery errors, 

scalds and bums, scrapes and cuts, injury by hospital equipment, and self-inflicted wounds or 

attempted suicide (Feist, 1918; Barbiera, 1983; Catchen, 1983; Tinker, 1919; Elliot, 1919; 

Kalchthaler el al., 1918; Pablo, 1971; Margulec et al., 1910; Weil & Parrish, 1958; Parrish & 

f Weil, 1958). Raz & Baretich (1981) in a review of the literature on patient falls reponed 
... 

lhat, depending on the patient population studied, between 25-89 percent of a11 hospital 

incidents are faIls. Incidence rates for falls based on repons of ail accidents will therefore 

obscure the true incidence rate of fans. Also, although some repons do provide estimates of 

the frequency of faIls, patients of ail ages were studied and rates specific to the elderly were 

not reponed (Manjam & MacKinnon, 1913; Pablo, 1977; Morse et al., 1985; Weil & Parrish, 

1958; Mion et al., 1989; Raz & Baretich, 1987). Finally, even within institutional settings, 

the characteristics of the elderly studied vary considerably. For example, the health status of 

elderly persons living in nursing homes or homes for the aged may vary considerably 

depending on the criteria for admission into the home. Similarly, elderly persons in geriatric, 

chronic, convalescent, rehabilitation or acute care hospitals may have widely different 

sociodemographic and health characteristics. 

Table 1.9 summarizes the charac~ristics of IS studies which provide estimates of the 

frequency of falls among the elderly in institutional settings. One study obtained data on falls 
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TABLE 1.9 
FREQUENCY OF FALLS AMONG 

THE ELDERLY IN IN"ITU'."ION·BASED STUDIES 

Invest. 
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430 

197 

25.6 

42.0 

25.3G1 
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Frequency or rails 
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en The pmpolllon of fallen dUM, the four-manth follow-up . 



r 
r 

Page 30 

experienced in the past year in a convenience sample of institutionalized elderly persons. Six 

studies obtained data through review of incident repon forms and eight studies collected data 

on falls prospectively. These repons suggest that the frequency of falls among institutionalized 

elderly ranged from a low of 1.8 falls per 1,000 person-days (Oryfe et aL. 1977) to a high 

of 9.4 falls per 1,000 person-days (Brody et al., 1984). The number of falls per 1,000 persons 

at risk per year ranged from 422 (Morris & Isaacs, 1980) to 3,623 (Blake & Mortitt, 1986). 

Finally the prevalence proportion of fallers ranged from 19.7 percent (Mayo et al., 1989) to 

81 percent (Brody, 1984). Variability in estimates of the prevalence proportion of fallers is 

due, in pan, to variable lengths of follow-up. 

Repons which provide data on the frequency of multiple falls indicate that falling 

repeatedly is very common among the elderly in institutional settings. Depending on the study 

population and length of follow-up, between 8 and 32 percen t of institutionalized elderly 

sustained multiple falls and, of those with al least one fall, 40 to 78 percent fell repeatedly 

(Table 1.6). 

Although falls are very common aml1ng institutionalized elderly. serious physical in jury 

caused by falling is not frequent. Morse et al. (1987) summarlzed the findings from 21 

studies on patient falls (total of 7,580 faIIs), and reponed that a mean of 63 percent of faIls 

resulted in no injury, 31 percent resulted in minor injuries such as bruises or abrasions, and 

serious injury occurred in only 6 percent of faIls. Among the institution-based studies 

reviewed here, most falls (93.7 percent) resulted in either no injury or only minor soft tissue 

injury. An average of 3.6 percent of faIls resulted in fracture, 1.4 percent resulted in hip 

fracture and aImost no falls directly resulted in death (Table 1.10). 



1 
Page 31 

TABLE 1.10 

FREQUENCY OF FALL-RELATED INJURY AMONG THE ELDERLY 
IN INSTITUTION-BASED STUDIES(l) 

-------------------------------------------------------------------------------------------------------------------
FaIls resulting 

in fracture 
Total Nonin- Injurious Falls ------------.---------

number jurious .--------------------- Hip 
Investigators of faIls falls Minor Severe(2) fracture 

n % % % % % 
__ • ________________ n _______________________________________________________________________________________________ 

Follow-up Studies 

Retrospective 

Morris & Isaaes (1980) 236 75.0 23.3 1.7 1.7 
Berry et al. (1981) 1,803 61.8 33.6 4.6 3.2 1.5 
Louis (1983) 

1 Ageney A 253 59.8 28.5 11.7 
Agency B 36 52.0 34.1 13.9 

Venglarik & Adams (1985) 933 66.8 30.3 2.9 

Prospective 

Gryfe et al. (1977) 651 54.2 28.3 17.5 6.1 1.2 
Sehested & Severin-

Nielsen (1977) 264 74.6 20.5 4.9 3.8 2.3 
Blake & Morfitt (1986) 285 73.6 23.3 3.0 
Tinetti (1987) 220 6.4 2.7 0.5 
Tremblay (1988) 254 47.2 50.0 2.8 1.6 

TOTAL 4,935 62.2 31.5 6.3 3.6 1.4 

Notes: (1) When pereentages of injurious faIls were not reported, they were caIculated from 
data presented in the article. 

(1) Definitions of severe injury varied between srudies. 
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1.3· RISK FACTORS FOR FALLS 

Most recent investigators agree that falls probably result from a complex interaction 

between intrinsic factors specifie to each individual and exninsic factors rolated to the person's 

environment and surroundings. The relative importance of intrinsic and extrinsic factors 

probably varies from person to pers on and from faU to fall (Radebaugh, 1985; McVey & 

Studenski, 1988; Tinetti & Speechley, 1989). Hindmarsh and Estes (1989) described faIls in 

terms of a "threshold model" rather than "the usual "medical" mode 1 , in which the outcome 

is related to a single disease or etiologic factor. In a "threshold" model, a number of factors 

combine to limit the patient's overall functional status, and any single added problem, which 

would be relatively minor under other circumstances, can tip the balance and lead to one or 

a series of falls. 

Although hypotheses regarding the association between falls and specifie possible risk 

factors are plentiful, the empirical evidence for Many is often conflicting and inconclusive. 

AIso, understanding of how these factors combine with situational and environmental variables 

to precipitate a fall remains limited (Nevitt, 1989). Sorne of the methodological reasons for 

this were discussed in Sections 1.1.1 and 1.1.2 and include lack of a standardized definition 

of faIls, widely variable study populations and research designs, varying definitions of the 

poter.tial risk factors studied and inappropriate or incomplete statistical analyses. In addition, 

Many studies focus on one or two risk factors, so that interactions between many possible 

causes cannot he identifie<!. 

Potential risk factors for falls among the elderly can be subdivided into those which 

describe the sociodemographic characteristics of the elderly, those related to lifestyle, those 

which describe physical and mental health, activity restrjction and disability, and finally, thost. 

that de scribe environmental hazards. The following sections summarizes the empiril:al 
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evidence for the relationships between potential risk factors in each of the se categories and 

faIls among the elderly. Although evidence from clinic- and institution-based research is 

presented, the discussion is focused on evidence from community-based studies, and in 

particular on studies wilh strong research designs and analytic methods. Only sludies which 

compare the characteristics of fallers with those of a comparison group have been included 

in this review. Studies which report only anecdotal evidence or which do not include a 

control group have becn excluded. 

1.3.1 - SOCIODEMOGRAPHIC CHARACfERISTICS 

Although many of the earlier community-based studies suggested that increased age and 

female gender were risk factors for falls, four of the five more recent follow-up studies which 

( used multivariate analysis to examine the inde pendent contribution of many potcntial risk 

factors did not report significant associations between age and faIls or between gender and 

falls (Table 1.11). Although the effects of sex and age appear to be "washed away" by 

stronger predictors, they are important characteristics to study because they help identify 

subgroups of elderly persons at (higher) risk of falling. Preventive efforts can he targetcd 

more efficiently towards those subgroups which experience a higher rate of faIls. Similarly, 

other sociodemographic characteristics such as living aIone, social class, and marital status do 

not appear to he independently associated with falls in the elderly, but do provide important 

infonnation about subgroups of persons al higher risk of falling. 

Nevitt et al. (1989) found that in the United States, the risk of falling repeatedly among 

those with a history of falls was 2.4 times higher among Caucasians than non-Caucasians. 

However, he suggestcd that non-Caucasians might have been less likely to report falls, and 

,( that potentiaI racial differences in the risk of falling should he further investigated in 

populatioh ~ased follow-up studies. 
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TABLE 1.11 

SUMMARY OF THE LITERATURE ON THE ASSOCIATION BETWEEN 
SOCIODEMOGRAPHIC CHARACTERISTICS AND FALLS IN THE ELDERLY 

Sociodemographic characleristics 

CuslO-
Investigators Marital Social Living dia! Arca of 

Age Sex status class alonc Race care residcncc 

Community-Based Studies 

Sheldon (1948) + + 
Droller (1955) + + 
Prudham & Evans (1981) + + 0 0 0 
Campbell et al. (1981) + + 0 
Cook et al. (1982) + + 
Perry (1982b) 0 0 0 0 
Tinetti et al. (1988) 0 0 0 0 
Blake et al. (1988) 0 0 
Wickham et al. (1989) + + 
Nevitt et al. (1989) 0 0 0 + 
Campbell et al. (1989) + 

Clinic-Based Studies 

Lucht (1971) + + + 
Wild et al. (1981b,d) + + + + 0 + 
Stegman (1983) 0 + 0 + 
Craven & Bruno (1986) + + 

Institution-Based Studies 

Gryfe et al. (1977) + + 
Louis (1983) + + 
Lund et Sheafor (1985) + 0 
Tremblay (1988) 0 0 

Mayo et al. (1989) 0 
Myers et al. (1991) + 0 

---------.---------------------------------------------------------------------------------------------------------------------

o : No association with faUs was detected. 
+ : Association with faIls was detected. 
Blank: Association not studied or not reported. 
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1.3.2 - LIFESTYLE FACfORS 

There is little empirical evidence from community-based studies to suggest that lifestyle 

factors including use of tobacco, use of aIcohol, level of physical activity and frequency of 

social interactions are associated with falls among elderly persons (fable 1.12). Although 

Campbell et al. (1981) found that males who visited a club or church infrequently were at 

increased risk of falling, this variable was not a strong predictor of falls. 

Neither Tinetti et al. (1988) nor Nevitt et ai. (1989) found that level of physical 

activity was an independent predictor of faIls. However, Campbell et al. (1989) reported that 

lack of physical activity, 10ss of proximal muscle strength (shown by difficulty in getting up 

l from a chair) and loss of stability when standing (shown by increased body sway) were aIl 

strongly associated with an increased risk of falling. These researchers suggested that 

programs to increase physical activity and improve muscle strength may decrease faIls both 

in the individual at risk and also in the elderly population as a whole. 

1.3.3 - HEAL TH STA TUS 

Indicators of health status, activity limitation and chronic disabilities are generally 

believed to be strong predictors of the risk of falling in the elderly. In particular, chtonic 

diseases and disabilities that impair cognitive, neurologie, or musculoskeletal function appear 

to increase the risk of falls (Nevitt, 1987; Tinetti, 1987). While the mechanisms by which 

specifie diseases and disabilities increase the risk of faUs is not clear, several investigators 

have suggested that deficits in the components of balance control are the major intrinsic 

r factors causing falls in the elderly (McVey & Studenski, 1988; Nevitt, 1987). Balance control 

is the maintenance of a stable, upright position, and is dependent upon the system's ability to 
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TABLE 1.12 

SUMMARY OF THE LITERATURE ON THE ASSOCIATION 
BETWEEN LIFESTYLE FACTORS AND FALLS IN THE ELDERL Y 

Investigators 
Tobacco 

Community-Based Studies 

Prudham & Evans (1981) 0 

Campbell et al. (1981) 
Perry (1982b) 
Tinetti et al. (1988) 
Nevitt et al. (1989) 
Campbell et al. (1989) 

Clinic-8ased Studies 

Isaacs (1981) 
Gabell et al. (1985) 

o : No association with falls was detected. 
+ : Association with faIls was detected. 
Blank: Association not studied or not reponed. 

Lifestyle Factors 

Alcohol 

0 

0 

0 

0 
0(1) 

+ 

Physical 
activity 

0 

0 
+(2) 

o 

Social 
isolation 

+ 

0 

Notes: (1) Although there were no difference between male fallers and nonfallers, there was 
a significant difference in alcohol intake in women who feIl compared to those 
who did not fall. Specifically, women who did not take alcohol, took It 

infrequently or only in smal1 amounts were more likely to fall than thuse who 
took alcohol regularly. The taking of nightcap, the most common type of 
drinking, and drinking before noon were not associated with increased nsk of 
falling. The researchers suggested that several factors influenced the relauunship 
of alcohol to faIls. Poor physical heaIth was one of the main reasons for 
subjects reducing alcohol intake. The use of psYChotrOPlC medication was 
highest in abstainers, and the proportion of abstainers increased with age. They 
concluded that excess alcohol may contribute to the occaslOnal fall, but was not 
imponant in the community as a whole. 

(2) The relative risk for "frequency outdoors" was 2.0 (95% confidence IDterval 0.8-
4.8) in women. This variable was not retained in the logistic regresslun model 
for men. 
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reeover rapidly from postural displacement To accomplish this, the sensory system must be 

able to deteet body displacement, the central nervous system must be able to integrate various 

data in order to program an appropria te motor response, and the neuromuscu1ar system must 

be able to execute the motor commands. Age or disease-related decline in the visual, hearing, 

proprioceptive, vestibular. or motor systems, as well as the deleterious effects of medication 

could affect balance and postural control, and predispose the elderly to falling (Mc Vey & 

Studenski, 1988). 

Indicators of health status studied to date are numerous and include general indicators 

of health status, many specific diseases and health problems, use of medication and use of 

health services. The relationship between the risk of falls in the elderly and sorne of the more 

commonly studied health-related variables will he discussed in the following paragraphs. 

1.3.3.1 - General indicators of health status 

Although there is a general consensus that the risk of faUs increases as general health 

status decreases or as the number of health problems increases, the empirical evidence for 

such an association from community-based studies is scanty (Table 1.13). Droller (1955) 

found that of those liable to fall, 41 percent were judged by a physician to be medically unfit 

whereas only 18 percent of those not liable to falls were unfit. Perry (1982a) compared self

perceived health status between fallers and nonfallers, and found that 17 percent of fallers 

reported that their health was worse than their peers', compared to 2 percent of nonfallf;cs. 

To date, there are no community-based studies which have reported on the association 

between the risk of faIls and the number of health problems. Among the eight clinic- and 

{ institution-based studies which have examined this assoçiation, only Waller (1978) and Tinetti 
' ... 
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Communll)'-bued Studles 
DroUer (1955) 
PlUdham &: Evans (1781) 
Campbell et al (1981) 
Perry (1982b) 
Tmelll et al (1988) 
B1aIce et al (1988) 
NeVlIt et al (1989) 
Campbell el al. (1989) 

TABLE 1.13 
SUMMARY OF THE LITERATURE ON THE ASSOCIATION 

BETWEEN SPECIFIC HEALTH PROBLEMS AND THE RISK OF FALLS IN THE ELDERLY 

Hea\th No. al JlcopIr- Oaco-
UI bcaIIh llUy mUlC\Ù.lr Foot Incon-
pen1 ~ema dJaord_ Dtabcu. dlSardc:n ArtIuuu dlSanlc:n Wlencc 

+ 
0 

+ 0 

+ 0 

+ + 0 

0 + 0 

+ 

D1Iordcn 
of the 
navous 

Gutro- 'YIICm &: 
Ullmunl! sense 
dlSanle.. orgllll 

0 

Heanng 
duordcu 

o 

Pukm-
101\" 

chsCIiC 

o 

+ 
o 

Sazurcs 

+ 

Cardlo-
vucular 
chsordcu 

+ 

o 
o 

lIIgh 
blood 
pn:saure 

o 
+ 

o 

PoonuaJ 
hypo-
1ala10ll 

o 

o 

Sudte, 
hmu-
pIqpa 

o 
+ 

+ 

Otha 

.. _--------_._-_ ........ _------........ _-------_ .. _----_ .. ------.. ------....... ------------------------------------..... _--------------... -........... _--_ ... _-------_ ...... _-_ ... _ ............... __ .... _-.. -.......................... _-_ ............. _------... _-------------------------------------------------------------------
Cllak·bued Sludles 
Waller (1978) + 
Wùd et al (I981b) 
Ste&mlrl (1 li83) oru 
Gabell et al (1985) 
Cr.ven &: Bruno (1986) 
Buchner &: Lanœ (1987) + 
Mornl et III (1987) 
Robbms CI al (1989) 0 0 0 

+ 

+ 
+111 

0 + 

0 0 

o 

oCJ/ 

o 
o 

o 
o 

+ 

+ 

o 

+ 

--------------------------------_ .. -----------------.. _ .. -------------------------------------------_ .. _---------------_ ... _---------------------------------------------------------------------------.. - ... ---------------------------------------------------------------
InstIwtloe-bued Sludles 
SobeI &: McCart (1983) 0 + 0 0 
Lund &: Shcafor (1985) 0 

Tmelll et al. (l986) + 
Tremblay (1988) 0 0 + 
Mayo el al (1989) 0 

Robbins et al (1989) 0 0 0 

Myen et al (1991) + 0 

+ + 

+ 
0 + 

+ 0 

0 0 

+ 

+(C) 

0 

oCJ/ 
om 

o 

o 
o 

o 

+ 

+ 
o 

._ ........ -......... _ .. _--------------._-_.------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------_._-----------------------------

o ~o ISSOCUluœ wllh C.Us 
+ Assoclauon \r.tth caUs was delected 

Bianl.. ASSOClauœ nol slUdted or nOl reponed 

!'\lotes: (1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(li) 

Includes onhopedJc, cardlovascular and/or neurologlc dlsorders 
Includes Parltmson's dlsease, nœspeclfic tremor, sellllre dlsorders. early demenlla. and preVlOUS œrebrovascular dlsorders 
Includes caN11IC Inhylhml&s and ~flbllC .bnonnllhues 
FaUen hlld a hlgher prevalencc of c:ongesuve hean fllIure, lhere 'us no dlfference betWectl Caliers and nontlDen ID the prcvalence of .nenoscleroSlS or Aina! fibnllauon. 
Includes anemia 
Includes ud! of endocnne dlsorders. genllounnalj dlsorders and dlsorders of the SKm 
Includes uch 0( anh)-1.hnua. lnen<lsckruuc c.rdlovascular dlsease. congestl~e he..n fdllure and cardlac dlsorders 
lndudes e:och 01 neûplasm and osteoporus!S 

~.; 

t:
er:. 
r: 

l..-
0:. 

o~ 

o· 
oero 
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et al. (1986) reponcd that the risk of fa Ils increased as the number of health problems and/or 

disabilities increased. 

t .3.3.2 - Specific diseases and health problems 

In general, the empirical evidence rcgarding the association between faUs and many 

specifie diseases or health problems is only suggestive, in pan because the associations have 

been studied infrequently and sometimes only in the context of studies with weak designs or 

methods, and in pan, because the evidence betwecn studies is often inconsistent (Table 1.13). 

The following paragrclphs summarize the evidence for the relationship between faIls in 

community-dwelling eldcrly, and a variety of more commonly studied health problems 

including acute iIlness, high blood pressure, postural hypotension, incontinence, arthritis, foot 

( disorders, vision problems, prcvious falls, nonspecific symptoms, mental health problems, 

activity restriction and disability, and neuromuscular disorders. 

Acute illness 

Tinetti et al. (1988) studied episodes of serious illness (defined as those that confined 

a subject to bed for at least 48 hours) as a risk factor for falls in community-dwelling elderly. 

Although the variable was significandy associated with faIls in univariate analysis, it was 

replaced by stronger prcdictors in the multivariate analysis. In an earlier study among the 

institutionalized elderly however, Tinetti et al. (1986) found that one-third of multiple rallers 

fell during an acute iIlness (usually an upper rcspiratory infection), and thereforc suggested 

that an acule illness may he imponant by acting as a precipitant in persons predisposed to 

falling on the basis of their chronic disabilities. 
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High Blood pressure 

The majority of investigators who have studied high blood pressure as a risk factor 

for faUs in the elderly have reported that there is no association between these two variables. 

This finding appears to he consistent across community-, clinic- and institution-based sludies 

(Table 1.13). Campbell et al. (1981) reported that, in discriminant analyses, lower systolic 

blood pressure was a risk factor for pattern falls l among men. However, it was not one of 

the principal pred.ictors of pattern falls. 

Postural hypotension 

Postural hypotension, defined as a decrease of 20 mm Hg or more in systolic blood 

pressure on standing, occurs in about 10 percent of community-dwelling elderly (Tinetti & 

Speechley, 1989). Il may cause instability and falls by compromising cerebral blood tlow. 

To date, there is little empirical evidence that postural hypotension is associated with falls in 

community-dwelling elderly. Tinetti et al. (1988) reported that there was no independent 

association between falling and postural hypotension, although she suggested that the use of 

a longer time for equilibrium and supine measurements of 'Jlood pressure might have 

generated a significant association. Campbell et al. (1989) reponed that women who had 

impaired blood pressure control on standing or systolic hypotension were at increased risk of 

falling. However this variable was replaced by stronger pred.ictors in the multivariate analysis. 

Although there is little evidence in community-dwelling elderly, four of six dinic- and 

institution-based studies have reported evidence of a positive association (Table 1.13). 

...... 1 Pattern faIls were those which, on history and examination, were assessecl as arising 
from only minimal external upset and primarily from a disorder of balance or postural stability 
in the subject. 
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Urinary incontinence 

There is little "mpirical evidence, at least from community-based studies, that 

incontinence is associated with an increased risk of faIls (Table 1.13). The evidence from 

clinie- and instÏtution-based studies is mixed and provides Httle clarification regarding this 

association. 

Anhritis 

Any disease or disability that affects the effector components of stability including the 

bones, mUM:les, and joints contributes to the risk of falling (Tinetti & Speechley, 1989). For 

example, degeneration of the cervical spine from cervical spondylosis, injury, or arthritis may 

disturb postural control and predispose persons to faIls (Tinetti & Speechley, 1989). Empirical 

evidence from three community·based studies suggests that arthritis does indeed increase the 

., risk of faIIs (Table 1.13). Blake et al. (1988) found that arthritis or rheumatism was retained 
j .. 

as a significant variable in discriminant analysis (WiUc's lambda=O.92), and Nevitt et al. (1988) 

reponed an odds ratio of 2.7 (95 percent confidence interval, 1.3-5.6) for arthritis in 

multivariate analyses. ~e suggested that arthritis might increase the risk of faIls through 

impaired joint motion or reduced muscle strength around lower extremity joints. C:unpbell et 

al. (1989) also found that lower limb arthritis contributed to the risk of faIling. The relative 

risk for "signs of knee arthritis" was 1.8 (95 percent confidence interval, 1.1-2.8) in women 

and 2.7 (95 percent confidence interval, 1.3-5.3) in men. Like Nevitt et al. (1989), they 

suggested that arthritis may contribute to the risk of falHng through a decrease in stability and 

through muscle weakness secondary to decreased activity. Although more œsearch is requiœd, 

active physical treatment of arthritis in elderly people prone to faIls may improve muscle 

strength and stability. 
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Foot disorders 

Foot problems such as calluses, bunions, toe defonnities, ulcers and defonned nails. 

and those resulting from ill-fitting shoes, may be underappreciated as a cause of instability 

and faIls (Tinetti & Speechley, 1989). In generaI, the empirical evidence to date suggests 

that foot disorders do increase the risk of falls in the elderly (Table 1.13). Perry (1982a) 

found that 42 percent of fallers reponed foot problems compared to 23 percent of nonfallers. 

but perhaps because of insufficient power, the association was not statistically significant. 

Tinetti et al. (1988) found that, in multivariate analysis, the relative risk for foot problems was 

1.8 (95 percent confidence intervaI, 1.0-3.1), and Blake et al. (1988) reponed that foot trouble 

was relained as a signific:ant variable in discriminant analysis (Wilk's lambda=0.92). 

Cardiovascular disorders 

Prudham & Evans (1981) reponed that 20.7 percent of fallers had heart disease. 

compared to 16.3 percent of nonfallers (p<O.05), and Campbell et al. (1989) fmlnd that a past 

history of stroke, especiaIly when there were residual neurological signs, was strongly 

associated with an increased risk of faIling. The relative risk for stroke was 13.6 (95 percent 

confidence interval, 2.6-71.3) in women and 1.8 (95 percent confidence in te rval, 0.6-5.8) in 

men. The investigators recommended that for patients who have had a stroke, careful 

attention should be paid to the safety of the home environment. Instruction on how to get up 

from the ground should he provided, and use of telephone activating devices when the person 

li ves alone sbould he considered. 

On the other band, Blake et al. (1988) found mat heart trouble was not retained as a 

significant variable in discriminant analysis, and Nevitt et a'. (1989) reponed that ail 

cardiovascular findings bad relative risks ranging from 0.7 to 1.5 with 95 percent confidence 

intervaIs that included 1.0 (Table 1.13). 



Page 43 

Vision problems 

Vision provides imponant spatial infonnation in maintaining equilibrium, and may 

serve as the predominant means of assessing body position as aging and disease diminish the 

input from the kinaesthetic and vestibular systems (McVey & Studenski, 1988). The nonnal 

process of aging may produce visual deficits such as reduction in acuity, peripheral fields, 

color and depth perception, dark adaptation, glace tolerance, gaze stability, and temporal visual 

processing. The net effect is decreased ability to see objects clearly, focus at different 

distances, function in low light, discem colour intensity, and judge distances (Duthie, 1989). 

These in tum, could affect postural stability and increase the risk of falls (Tinetti & 

Speechley, 1989). Diseases such as cataracts, glaucoma, and maculaI' degeneration may further 

impair vision and increase the risk of falling. 

( To date, the empirical evidence for an association between vision and faIls in 

community-dwelling elderly is mixed (Table 1.14), and may reflect a difficulty in defining and 

measuring an appropriate indicator of visuaI impainnent. Prudham & Evans (1981) found that 

use of spectacles did not differ between fallers and nonfallers. Campbell et al. (1981) reponed 

that, although women experiencing pattern faIls had poorer vision that those who did not, poor 

vision was not signifi(:ant in discriminant analyses. Similarly, neither "poor eyesight" nor 

"registered blind" were retained as significant variables in Blake et al.'s study (1988). 

Perry (1982a) on the other hand. found that problems with near vision was one of the 

best predictors of falling, and Tobis et al. (l98S) reported that errors in visual perception of 

venicality and horizontality were significantly more prevalent in older fall victims, compared 

to nonfallers. Nevitt et al. (1989) also reponed a positive association between vision and falls, 

specifically, that decreased depth perception was an independenl risk factor for three or more 

faUs. He suggested that accurate perception of spatial relationships is imponant in negotiating 

obstacles and may also contribute to postural stability. Although Tinetti et al. (1988) found 

1 
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j TABLE 1.14 

SUMMARV OF THE LITERATURE ON THE ASSOCIATION 
BETWEEN VISION PROBLEMS AND f ALLS IN THE ELDERL Y 

Failure to 
Investigators Visual wear eye 
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Poor 
vision disorders glasses Cataracts Glaucoma 

Community-Based Studies 

Prudham & Evans (1981) 
Campbell et al. (1981) 
Perry (1982b) 
Tobis et al. (1985) 
Tinetti et al. (1988) 
Blake et al. (1988) 
Neviu et al. (1989) 
Campbell et al. (1989) 

Clinic-Based Studies 

Gabell et al. (1985) 
Craven & Bruno (1986) 
Buchner & Larson (1987) 
Robbins et al. (1989) 

Institution-Based Studies 

Brocklehurst et al. (1982) 
Sobel & McCan (1983) 
Tinetti et al. (1986) 
Robbins et al. (1989) 
Myers et al. (1991) 

o 
+ 
+ 
o 
o 
+ 
o 

+ 

o 

o 

+ 
o 
o 

o : No association with falls was detected. 
+ : Association with falls was detected. 
Blank: Association not studied or not reported. 

o 

+ 

o 
o 

o 

o 
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that poor vision was significantly associated with falling in univariate analyses, it was not 

inc1uded in the final risk mode 1 , probably because of its strong association with balance and 

gait abnonnalities which were inc1uded in the final risk model. Campbell et al. (1989) were 

also un able to demonstrate an Ci..isociation between impaired vision and increased risk of falls. 

Findings from clinic- and institution-based studies are also mixed and do not clarify the nature 

of the association between vision and faUs in the elderly. 

Previous falls 

A history of falls appears to substantially increase the risk of falling, a finding which 

is consistent across community-, clinic-, and institution-based studies (Table 1.15). Among 

community-based studies, Tinetti et al. (1988) found the relative risk for falling in the previous 

two yean was 2.5 (95 percent confidence interval, 1.9-3.4). Nevitt et al. (1989) reponed 

( adjusted odds ratios of 2.4 (95 percent confidence intervaI, 1.3-4.4) for ~3 falls in the pa st 12 

months, and 3.1 (95 percent confidence interval, 1.5-6.4) for >1 faIl-related injury in the past 

12 months. Campbell et al. (1989) found that a history of previous falls was significantly 

associated with falls in univariate analysis, but did not include this variable in the multivariate 

analysis because it was considered to be a marker of frailty or poor mobility and not a cause 

of faIls. Nevitt et al. (1989) suggested that recurrent faIls is a chronic disorder; those who 

have fallen repeatedly in one year have a substantially increased risk of falling repeatedly in 

the subsequent year, underscoring the importance of a careful history of fal1s to investigate 

intrinsic and extrinsic factors that contributed to a previous fall. Correction or treatment of 

the se factors may help prevent further faUs caused by the same factors. 

( 

Nonspecific svmptoms 

The empirical evidence on the association between non specifie symptoms such as 

blackouts, faints. headaches, dizziness, and weakness, and the risk of falls in the elderly is 

ineonc1usive (Table 1.16). Only dizziness, vertigo, and giddiness have been examined 

,1 
'1 
~ 
1 

~ 1 , 
~ 
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TABLE 1.15 

SUMMARY OF THE LITERATURE ON 
THE ASSOCIATION BETWEEN HISTORY OF 

PREVIOUS FALLS AND FALLS IN THE ELDERL Y 

Previous Previous 
Investigators faU fracture 

Community-Based Studies 

Prudham & Evans (1981) 
Tinetti et al. (1988) 
Nevitt et al. (1989) 
Campbell et al. (1989) 

Clinic-Based Studies 

Waller (1978) 
Wild et al. (l981b) 

Institution-Based Studies 

Tinetti et al. (1986) 
Myers et al. (1991) 

+ 
+ 
+ 

+ 
+ 

+ 
+ 

o : No association with faIls was detected. 
+ : Association with faIls was detected. 
Blank: Association not studied or not reponed. 

o 

o 

1 
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TABLE 1.16 

SUMMARY OF THE LITERATURE ON THE ASSOCIATION 
BETWEEN NONSPECIFIC SYMPTOMS AND FALLS IN THE ELDERLY 

ID~esdpton 

Community-Based Studies 

Droller (1955) 
Prudham & Evans (1981) 
Perry (1982b) 
Tinetti el al. (1988) 
Blake et al. (1988) 
Wickham et al. (1989) 

Clinic-Based Studies 

Saegman (1983) 
Gabell et al. (1985) 
Buchner & Larson (1987) 

Institution-Based Studies 

Sabel & McCart (1983) 

Dizzi· 
neu. 81a:k· 
vertilO. oull. 
aiddineufainll 

0 
+(1) + 
+ 

0 

+ 

+(2) 

o(]) 

+ 

o : No associaôon with falls was detected. 
+ : Association with falls was detected. 

Double 
vision, 

PCId· vÎlua! 
aches blurrina 

+ 

o 

+ + 

Btank: Association nol studied or not reported. 

Nwnb-
ne ... 

Drow· InIom· weak· 
sineu nia nelS 

+ 

+ 

+ + 

Recent 
weight 
1011 

+ 

Ataxia 

+ 

Notes: (1) Nonrotary vertigo was associated with falls; rotary vertigo was not associated with faIls. 
(2) Includes weakness, dizziness and/or onhostatic hypolensive symptoms. 
(3) Includes feu of falling/sense of imbalance. 
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frequently in community-based studies, and no c1ear trends have emerged. Prudham & Evans 

(1981) compared the frequency of nonspecific symptoms among fallers and nonfallers, and 

found that episodes of dizziness and faints or blackouts, non-rotary vertigo, episodes of 

numbness or weakness, and a history of double vision were all more common among fallers. 

They suggested that these symptoms may represent a generalized failure of proprioceptive 

mechanisms. Perry (1982a) and Blake et al. (1988) also found that dizziness was associated 

with falling. However, neither DroUer (1955) nor Tinetti et al. (1988) found an association 

between dizziness and the risk of falling. 

Mental health problems 

Impaired mental health (cognitive impairment, depression, confusion, distraction, 

agitation, impaired judgement) eould affect the risk of falls by increasing exposure to 

hazardous situations through confusion or impaired judgement. The cognitively impaired or 

depressed elderly may he more prone to take unnecessary risks in their daily activities or to 

demonstrate a tendency for inattention or carelessness (Mc Vey & Studenski, 1988). 

Altematively the risk of falls may be increased through associated use of psychotropic 

medication. Neurologie disonlers or other illnesses associated with cognitive impairment or 

depression could also increase the risk of faIls. 

The empirical evidence regarding the association betwcen falls and cognitive 

impairment is fairly consistent across community-, clinic- and institution-based studies, and is 

suggestive of a positive association with faIls in the elderly (Table 1.17). Among the 

community-based studies. two early cross-sectionaI surveys (Prudham & Evans, 1981; 

Campbell et ai., 1981) and one later follow-up study reported a positive association between 

falls and cognitive impainnent In faet, Tinetti et al. (1989) reported that the risk of falling 

.-,. was five times higher among those with cognitive impainnent as measured by the Short 

Portable Mental-Status Questionnaire. Subjects with severe impainnent had been excluded 



1 

{ 

( 

Page 49 

TABLE 1.17 

SUMMARY OF THE LITERATURE ON THE ASSOCIATION 
BETWEEN MENTAL HEAL TH STATUS AND FALLS IN THE ELDERLY 

-.. ---_ ........... _--.. -------- ... _---_ .......... _-------............... _------ ...... _----...... -........ _----_ .. ----.. -----_ ................ _ ....... _--........ ---- .. ---... _ .. -.. ----------..... _-- ....... .. 
Mental Healtb Status 

--------... ------.. _---.. -.. -.. _--------------------_ .. _-----........ _-----_ .... _---_ .. _------- ... --

ln vestigators 
General 
mental 
heaJlh 

Cognitive 
impainnent. 
dementia. 
confusion, 
poor 
memory 

Depression, 
anxiety, 
psychosis Morale 

AgilO:lted 
behavior Other 

---_ .. _----_ .............. -.... _--------........ ------.. --_ ........ -----_ ........ ----_ ..... _------_ .... _----_ ....... -.... -.. -.... _----_ ..... -- .. ----_ .... -.--_ ..... _ ... -.... _ ...... -.. -_ .. ---... -_ .. _-

Community-Based Studies 
Prudham & Evans (1981) 
Campbell el al. (1981) 
Perry (1982b) 
Tinelti Cl al. (1988) 
Nevitt ct al. (1989) 
Campbell el al. (1989) 

Clink-Bued Studies 
Waller (1978) 
Wild el al. (l981b) 
Gabell el al. (1985) 
Buchner & Larson (1987) 
Morris et al. (1987) 
Robbms cl al. (l989) 

Institution-Based Studies 
Sobel el McCart (1983) 
LWld & Sheafor (1985) 
Tinclll el al. (1986) 
Vellas et al. (1987) 
Tremblay (1988) 
Mayo cl al. (1989) 
Robbins et al. (1989) 
Myers Cl al. (1991) 

+ 
+ 

0 

+ 
0 

0 

+ 
+ 

0 

+ 
+ 

+ 0 

+ 
+ 

+ 
+ 

cri) 

0 
0 

+ 

o 
o 

+ 

+ 

+ 

o 

+ 
+ 

........... -............. -... __ .... _ .... ---.. -.. --..... --------_ ........ _-_ .. -...... _---------_ .. _--_ .. ----_ .... _--------------------_ .. _ .. _---... -----------------------
o : No association with faUs was detecled. 
+ : Association wilh falls was detecled. 
Blank: AssOCiation not sludied or DOl reponed. 

Notes: (l' Includes nOl fully alen or oriented al any lime. 
(1) Indudes cach of neurouc disorders and Alzheimer's disease. 
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from the study, and Tinetti et al. (1989) suggested that this exclusion probably resulted in an 

underestimation of the risk of falling associated with cognitive impaimlent. 

Nevitt et al. (1989) on the other hand, reported that mental status as measured by the 

Mini-Mental State Examination and the slowest 25 percent in the Trail Making Task. was not 

associated with falling repeatedly. Similarly, Campbell et al. (1989) reported that impaired 

memory shown by a short mental status questionnaire was not an independent risk factor for 

falls. However, these researchers suggested that because of poor memory. these subjects may 

not have had all their falls recorded, decreasing the chances of demonstrating an association. 

Evidence of an association between depression and faUs in the elderly is mixed. 

Although two follow-up community-based surveys suggested that there is no association. three 

clinic- and institution-based studies have reported a positive association. 

Activity restriction and disability 

Many community-, clinic-, and institution-based studies which have examined the 

association between falls in the elderly and activity restriction or disability have reported that 

then- 1S a positive association between these indicators and the risk of faIls (Table 1.18). In 

the community-based studies, both Prudham and Evans (1981) and Campbell et al. (1981) 

found that, compare<! to nonfallers, fallers had more functional disabilities in activities of daily 

living and increased impainnent of mobility. Tinetti et al. (1988) measured level of mobility 

(frequency of leaving neighbourhood), functional disability (gross impainnent of mobility. 

physical-perfomlance disability and disability in activities of daily living), and disabiliues of 

the upper and lower extremities (any reported problems with strength, sensation or balance). 

Although all these indicators were significantly associated with falls in univariate analyses, 

only lower extremity disability was retained in the multivariate analysis. The investigators 

suggested that lower extremity disability might indicate difficulty with neurologie and 
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TABLE 1.18 

SUMMARY OF THE LITERATURE 
ON THE ASSOCIATION BETWEEN ACTIVITY RESTRICTION 

AND DISABILITY AND FALLS IN THE ELDERLY 

Restriction 
in 
activities Lower Upper 

Investigators of dl&ily extremity extremity House
bound living disability disability Mobility 

Community-Based Studies 

Prudham & Evans (1981) 
Campbell et al. (1981) 
Perry (1982b) 
Tinclti et al. (1988) 
Ncvitt ct al. (1989) 
Wickham ct al. (1989) 
Campbell et al. (1989) 

Clinic-Based Studies 

Wild ct al. (1981b,d) 
Gabell et al. (1985) 
Buchner & Larson (1987) 
Robbins Cl al. (1989) 

Institution-Based Studies 

Sobel & Meeart (1983) 
Lund & Sheafor (1985) 
Tinclti ct al. (1986) 
VeUas ct al. (1987) 
Tremblay (1988) 
Mayo et al. (1989) 
Robbins Cl al. (1989) 
Myers et al. (1991) 

+ 

0 

0 

+ 
+ 

o 
o 
+ 

+ 
o 

+ 

o 
o 

o : No association with faIls was detected. 
+ : Association with falls was detected. 
Blank: Association nol studied or nOl reportt'tt . 

+ o 

+ 
o 

o 

+ 
o 

+ 
+ 

+ 
+ 

+ 

Use mobi
lit y aid, 
assistive 
devices 

+ 

o 

o 

o 

+ 
+ 
+ 

o 

o 
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musculoskeletal fUlIctions th~.t contribute to physical stability. Wickham et al. (1989) found 

that the risk of falling was double in those who were housebound, chairfast, or who had 

limited outdoor mobility, compared to those who were fully mobile. Nevitt et al. (1989) on 

the other hand, found that impainnent in activities of daily living and "1eaves residence" were 

both displaced by stronger predictors in multivariate analyses. Similarly, Campbell et al. 

(1989) found that none of mobility (measured with a timed 15-meter walk), use of cane, frame 

or elbow crutches were significant in logistic regression analyses. 

Neuromuscular dysfunction 

As indicated earlier, age or disease-related disturbances of balance and gait May 

eventually prove to he the causal link between health status and falling (Nickens, 1985). 

Acute or chronic disturbances which affect the complex interaction between sensory input, 

central nervous system integration, and mator output (the components of human locommion), 

may cause a faU (Sorock, 1988). Gait and balance disorders May be implicated in falls with 

and without an overt environmental compone nt, the common factor being a displacement of 

the body beyond ilS support base which is not corrected in time to avoid a faIl (Isaacs, 1985). 

Many characteristics of neuromuscular perfonnance (postural reflexes, reaction time, 

muscle strength, proprioception, tactile sensation, vestibular sense, vibration sense) have been 

studied in relation to the risk of faIls (Table 1.19). In pruticular gait, balance, and sway have' 

been studied repeatedly in community-, clinic-, and institution-based studies. In spite of 

variable definitions, measuring instruments and techniques, the results al least for balance and 

sway are quite consistent, and suggestive of an association with the risk of faIls. The results 

on gait are mixed and therefore diffkult to interpret. 

Among the recent community-based follow-up studies, Nevitt et al. (1989) studied 17 

indicators of neuromuscular performance. Only difficulty standing up from a chair and poor 
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TABLE 1.19 
SUMMARY OF THE LITERATURE ON rUE ASSOCIATION BETWEEN 

NEUROMUSCULAR INDICATORS AND FALLS IN THE ELDERLY 
---------------------------------.. _-----------------------------------------------------------------.. --------_ .. -------------------------------------------------------------------------------------_ .. _. 

Lower Unable 
Ncuro-
tmIICWu ~ ~ LIe Ibp 

findJnp --- lIftIIIIh lIIqIh lII'IIICth Gan 
BaIanœ 5_y 

c __ .lty-bul!d SWdles 

DroUer (19SS) 
OvenlalJ el .t (lm) + 
Overstall el al (1978) + 
Campbell et al (1981) 
Perry (l982b) + 
PdIIl et al (1988) + 
Tmew et al. (1988) +0> +0' 

Blake el al (1988) 
NeYlll ~ ai (1989) + 0 0 0 

Wy.«twn et al (1989) 
Campbell et al (1989) 0 + 
Cameller et .1. (1990) + 
GdIben el al (1990 a,b) + 0 + 

CIiIIk· ..... ShI ... 
Wild el .t (l981b,d) + + 
Glbell el al. (l98S) or» +(11 

Cnven 4. Bruno (1986) + 
Buchner .1: Lanm (1987) o· 0 + 
MOITII el al (1987) 0 

Robbms el al (1989) 0 + 0 + 

........... ·b .... Staldles 
Broc:klehunt et .1 (1982) + 
Fcm.e el .1. (1982) + 
TmeUl el .1. (1986) + + + 
GWlTllraGl .t halCl (1988) + 
Robbml et al (1989) 0 + 0 + 
Mayo et al (1990) 

o . No aSSOClallm Wlth falls 
+ Assoclallm Wlth falll was delecled 

Blank AmxaaUm DOl IUldied or nlll rqJOIted. 

NoCes : ScOla for a three-item lall lCO~ and a four-Item balance score were lummed. 

Flcu· 
bùny 

0 

+ 

Includel lhe gall par.meten of velocllY, Ilep-Iength vanabÙtlY, and double suppon/stride ltme. 

Owr 
-.ad 

+ 

+ 
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TUllian Gnp _\al 
walk lIII'CIIIIIh Il'dlea 

+ 
+ 

+ 0 

+ 
+ 
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+ 

0 

+ + 

o 

+ + + 

Il) 

'" III 
,,) 

lncIudea JIIvcne RomberJ ratIO (areaer ItabtlJty 00 eye doIu~ than Wlth eyCI open): nlscd Romberg nllo (excessive sway on eye c1osure) showed no assoclallon with faUs 
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(lit 
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Includes reaClIOO tune lO visuai Ilunuh 
J...cludes symptoms lUmmg head 
Includes neuromuscular nglduy 
Includa eadl of extnpyranndal Ilgn., froncal ~1ea1C Ilgnl, ICl'lSOf)I abnormallues 10 upper or lower ntfemJlJes, absent palet!ar reflex, absent Achilles reflex, wedk ankle strength, 
wealt lhoulder sirength, and wcak elbow slrength 
Includes abnormal response 10 slemal pressure (push leSI) 

'"0 
lb 

O!l 
CI) 

\J1 
W 

Ftopno
œpoon 0Ihcr 

0(7) 

0 14/ 

+~ 

o· 
+ o~ 

o· 
0'" 



1 
Page 54 

tandem gait were significantly associated with two or more falls. Absent knee reflexes was 

idcntified as an additional risk factor for three or more faUs. The investigators suggested that 

two simple tests (a paùent's ability to stand up from a chair and to perfonn a tandem walk) 

were the most useful indicators of the risk of multiple faUs, perhaps because these abilities 

require a combination of neuromuscular competences including dynamic balance, strength, and 

an adequate range of motion in the lower extremities. 

Although neither Nevitt et al. (1989) nor Gehlsen et al. (1990) reponed an association, 

both Perry (1982a) and Tinetti et al. (1988) identified gait as a risk factor fol' faIls. Tinetti 

suggested that balance and gait problems (among others) indicate difficulty with neurologie 

and musculoskeletaI functions that contribute to stability. However, in their study, the 

assoc'iation with faIls was not stI'onger than for several other risk factors, and the investigators 

suggested that their indicator of balance and gait might he problematic. AIso, the relationship 

between gait and falling is complex since elderly persons with gait problems might adapt over 

time or avoid cenain risks, thus limhing their risk. 

Tinetti el ai. (1988) reponed that the palmomental reflex was associated with falls, 

and probably reflects centrai nervous system dysfunction. Although nonspecific" it is a simple 

test that may help identify elderly persons who require more thorough climcal and radiologie 

evaluation. 

Finally, Campbell et al. (1989) reponed that body sway, gril= strength, émd ability to 

rise from a chair were all significant predictors of faIls in logistic regression analyses, with 

relative risks ranging betwc.en 1.7 and 3.4. They suggested that loss of proximal muscle 

strength, and 10ss of stability when standing can be increased by physical training in the 

elderly, and that programs to increase physical activity and improve muscle sitrength may 

decrease falls both in the individual al risk and in the elderly population as a whole. 
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Body-mass 

To date, only one community-based study has examined body mass as a risk factor for 

falls. Tinetti et al. (1988) reported that there was no association between body-mass index 

and the risk of falls in the elderly. 

1.3.3.3 - Use of medication 

Although the possible causal role of sorne medications in increasing the risk of falls 

appears plausible, the empirical evidence for individu al drugs is often difficult ta interpret. 

Investigators tend to include widely different medications under the same category, so that 

comparison between srudies is difficult. In addition, many stuilles rely on self-reports of 

medication use, which could be subject to recall bias and result in substantial misclassification 

! of exposure. Finally, it may be difficult to differentiate the effeet of a specific drug from the 

effect of the underlying disease for which the drug is taken. Table 1.20 summarizes the 

evidence for sorne of the more frequently studied medications. 

( 

Although many anecdotal reporu have suggested that polyphannacy increases the risk 

of falls in the elderly, only four of 13 sludies which examined this association systematically 

reponed that a positive association existed. 

Several studies have examined the association between faIls and the us!" of psychotropic 

drugs, sedatives antVor trano.uillizers, with mixed results. Aroong the community-based 

studies, Prudham & Evans (1981), Tinetti et al. (1988), Sorock & Shimkin (1988), Wickham 

et al. (1989) and Campbell et al. (1989)\ all reponed statistically significant associations. In 

Campbell et al. (1989) repone<! that the relative risk for psychotropic drugs 
among women was 1.6 (95 percent confidence intervaI, 1.0-2.8). This variable, however, was 
not retained in the logistic regression model for men. 
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TABLE 1.20 

SUMMARY OF THE LlTERATURE ON THE ASSOCIATION 
BETWEEN USE OF MEDICATION AND FALLS IN THE ELDERLY 

Psycho-
UoplC 
drugs, 
seda-

Use oC No oC Uves, Anu-
In"esdillon medl' medl- umqwJ· depm· 

ClUon 

Communlty.Bued Sbldles 
PrudhllTl .l EVllls (1981) + 
Campbell et al. (1981) 
Perry (I982b) 
Tmeui et al. (1988) 
Sorock &. Stllmkm (1988) 
RIMe et al (1988) 
Nevlu el al. (1989) 
Wlckham el al. (1989) 
Campbell el al (1989) 

Cllnk·BuecI Studl. 
Wild el al. (I981b) + 
Isuc. (1981) 
Stepnan (1983) 
Cnven ol BNIlO (1986) 
Morm et al (1987) 
Buchner ol Lmon (1987) 
Rabbins CI al. (1989) 

Instltutlon·Based Studles 
Lw" (1983) 
Sobcl " McCAn (1983) 
LlIId .l Sbeafor (1985) 
Tmeul et al. (1986) 
VeUu el al. (1987) 
Tremblay (1988) 
Mayo et al. (1989) 
ROObtns el al. (1989) 
M)'Cn el al (1991) 
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0 

° 
+ 
0 

0 

+ 

lIzen 

+ 

0 
+Ill 

+ 
0 

0 

+ 

+ 

0 

+0. 

0 

o. 
+ 
Sld-

No uloclaUon wuh CaU. WI. detecled 
ASlOClIUon wllh Calls wa. del.eded 
ASlOClluon ROl studl4ed or no( reported 

SIlIU 

o 

o 
o 

o 

0 

0 

0 

Anu- Anu-
Hypno- psycho- convul-
Ua Iles sanu 

o 

o 

+ 

0 

0 

0 

0 + 

Dlure· 
ua 

+ 

o 
o 

+ 
+ 

0 

0 

0 

Anu-
hyper-
ten· 
lives 

o 

o 

0 

Anlloln-
lI\Ooll" 
ClInltac 
drugs 
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Inc1udcl blood prellure mfllhcatJOII and dlurelles, 
Includcs oon-phmoullizalle IrUlquwzen. 
Includc. vUalnanl and Il'011, and Inllconvulsanu 
Includc. lIluœpralll1u, ~en()UIIIWlCI, IlId sleeping mcdlcauoru 
Inc1udc. sedltJve."'ypnoIIc, 
lncludcs bartllwrace. only. 

An.' 
gC~ld 

+ 

o 

o 

Page 56 

1",.,.1' 
cy~ 

Vu ... h pre, ... 
lalors ral ... 1\ Olh,'u 

,Ien 

"1\ 
Il 

Ull" 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(lI) 
(12) 
(13) 
(14) 
(lS) 
(16) 

Inc1 .. dc. each oC tnCYChCl, lans, phmOÛUwnel, bCllZocillzq>mes, lIIuhl,llnllnu, hypogl)/u:anlu and anllplrif.lIlSOman drugs 
lnc:1udcl adv~",~ "'1\11 R:lClIon 
Includc. anU -dlume •• drug. 
Includc. each of lllllUve., broochodalawrs, and .. u-dalrrhea druS' 
lnc:1udc. each of drull caUSlng poswnl hypllCllslon and IIIU-mflammIWry druS" 
lnc1ude. each of nomterollial anu'lIlflllTllllllOry druas, 1Il1l-Plrkmson'l drult, hytlOKlycemlcl, hypotemlYcs, "plale agtllllSlS. and 
potIlllum 



, 

l 

1 

Page 57 

fact, Tineui et al. (1988) reported mat the adjusted odds ratio for use of benzodiazepines, 

phenolhiazines and antidepressants was 28.3 (95 percent confidence interval, 3.4-239.4). 

Others however, have not found significant associations between mese medications and falls 

(Campbell et al., 1981; Perry, 1982a; Blake et aI., 1988; Nevitt el al., 1989). 

Evidence of a lack of association between antidepressants and faIls is consistent across 

community-, clinic-, and institution-based studies. Similarly there is litùe evidence to suggest 

mat antihypertensives increase the risk of falls. The empiricaI evidence for other drugs 

including hypnotics, antipsychotics, anticonvulsants, diuretics, cardiovascular drugs and 

analgesic eye preparations is either limited or mixed, and therefore inconclusive. 

1.3.3.4 - Use of health services 

The evidence on the association between use of health services and faIls in the elderly 

has been studied infrequenùy, and the results are far from conclusive. Both Campbell et al. 

(1981) and Wild et aI. (1981 a) suggested that need for and use of professional and/or family 

support were risk factors for falls, and Prudham & Evans (1981) found that fallers had had 

more recent contact with their general practitioners than nonfallers. However, Tinetti et al. 

(1988) found no association between hospitalizations in the past year and faIls (fable 1.21). 

1.3.4 - ENVIRONMENT AL HAZARDS 

Environmental factors such as objects tripped over, poor lighting, slippery surfaces, 

and poorly designed or inappropriate furniture, contribute to 1110st faIls (Tinetti & Speechley, 

1989). More subtle factors such as visuaI or spatial design may also contribute to falls 

(Nevitt, 1987). Although there are almost no controlled studies, Tinetti & Speechley (1989) 

state that there is generaI agreement on three points regarding the association between the risk 
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TABLE 1.21 

SUMMARY OF THE LITERATURE ON THE ASSOCIATION 
BETWEEN USE OF HEAL TH OR SOCIAL SERVICES 

AND FALLS IN THE ELDERL Y 

Investigators 

Community-Based Studies 

Campbell et al. (1981) 
Prudham & Evans (1981) 
Tinetti et al. (1988) 

Clinic-Based Studies 

Wild et al. (1981 a) 

Hospital
ization 

o 

o : No association with rails was detected. 
+ : Association with falls was detected. 
Blank: Association not studie<! or not reponed. 

Physician 
consultations 

+ 

+ 

Professional 
and/or family 
suppon 

+ 

+ 
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of falls and environrnental hazards. First, even minor hazards such as long pants or ill-fitting 

shoes can he a serious hazard among frail elderly such as those in nursing home!l. Second, 

the extent of an individual's disabilities affects the degree of hazard posed by environmental 

hazards, and finally, experience with an environmental factor such as stairs used regularly, 

rnay lower the risk associated with that factor. 

Although many researchers mention environmental hazards as imponant contributing 

factors, only two studies have syslemalicaIly examined the association with falls. Consistency 

between these studies might be difficult to achieve because of a lack of a reliable and valid 

rneasure of environmental hazards both in and out of the home. 

Tinetti et al. (1988) reported that 44 percent of the faIls occurred in the presence of 

~ environmental hazards (e.g. objects tripped over (25 percent of faIls), stairs (10 percent), and 

1 

snow and ice (3 percent». However, a systematic evaluation of home hazards showed that 

the number of hazards in the bedroom and living room was not significantly associated with 

falling, although there were trends toward both increased and decreased risk in individuaI 

rooms. Tinetti et al. (1988) suggested that the relationship between environmental hazards and 

falls is complex. Subjects at greatest risk of faIling mighl have made changes to improve 

safety in sorne rooms and might have limited their use of other rooms. 

Nevin et al. (1989) excluded falls which occurred outside the home, and found that 

subjects who reponed one or more environmental factors in the home which interfered with 

activities of daily living (such as poor lighting or low seats) were 3.1 times more likely to 

experience multiple falls in the home. However, repons of hazards (e.g. toose rugs, obstacles 

on floor, stairs without railings) and safety habits (e.g. use of nonskid surfaces in bathrooms) 

were not significanùy associated with falls al home. 

F 
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1.4 - RISK FACTORS FOR FALL-RELATED INJURY 

To date, there are no community-based studies which have reported specifically on risk 

factors for fall-reJ.ated injury among community-dwelling elderly. Although no empirical 

evidence is reported, Melton & Riggs (1985) identified several possible risk factors for 

increased trauma after a fall. Factors related to the environmental circumstances of the fall 

included height of fall and hardoess of the landing surface. Factors rzlated lo the indlvidual 

included increased frequency of falls, orientation of the fall, speed and effectiveness of 

protective responses, and impaired energy absorption (decreased protective behavior, slowed 

reflexes, diminished muscular response, and reduced soft padding tissue). In addinon, Mellon 

& Riggs (1985) suggested the increased risk of fall-related fractures among the elderly could 

relate to a variety of changes in skeletal resistance to fractures, including reduced repair of 

microfractures. impaired bone mineralization and osteoporosis. Neviu (1990) pointed out lhal 

in addition to the increased risk of injury related to a fall, older people often have a w(}r~e 

outcome than younger people because of impaired tissue regeneration, decreased functional 

reserves, and poorer immunologie function. 

Only three institution-based studies have provided empirical evidence on the risk factors 

for injurious falls. Tinetti (1987) studied factors associated with injurious falls among 

ambulatory nursing home residents. Forty-eight of 79 subjects feU during their first year of 

residence and 14 fallers sufferred serious injury (defined as all nonvenebral fractures and aIl 

other injuries resulting in emergency room stay for more than 24 hours, admission to acute 

hospital, bedrest for more than 48 hours, or restriction in activity for more than 72 hours). 

Factors associated with injurious falls included lower extremity weakness and a recent previous 

fall. However injured fallers tended to require less assistance with activities of daily living 

and in addition, were less likely to be depressed than noninjured fallers. Tinetti (1987) 

reported that the finding that injured fallers tended to be more independent, yet have greater 
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lower extremity weakness, suggests that bath force of injury and protective responses of the 

faller, may contribute to the likelihood of injury during a fall. 

Although few falls among the elderly result in fracture, over 90 percent of hip fractures 

are the result of a fall. Orissa et al. (1991) conducted a case-control study of 174 women 

(median age, 80 years) admitted with a fust hip fracture, to assess whether several known risk 

factors for falls were also important risk factors for hip fracture. Risk factors identified 

included lower-limb dysfunction (odds ratio = 1.7, 95 percent confidence interval. 1.1-2.8). 

visual impainnent (odds ratio = 5.1. 95 percent confidence interval, 1.9-13.9), previous stroke 

(odds ratio = 2.0, 95 percent confidence interval, 1.0-4.0), Parkinsan's disease (odds ratio = 
9.4. 95 percent confidence interval, 1.2-76.1), and use of long-acting barbiturates (odds ratio 

= 5.2, 95 percent confidence interval. 0.6-45.0). No associations were repone<! for dizziness, 

Iimping, numbness or problems with balance. Also, there was no increased risk associated 

with 11~1! of alcohol or use of long-acting benzodiazepine medication. Grisso et al. (1991) 

concluded that because of the similarity of risk factors. effective programs to prevent falls will 

also be useful in preventing hip fractures. 

Finally, in a case-control study of 184 matched pairs of patients 65 years or older in 

a long-tenn care facility in Baltimore, Maryland. Myers et al. (1991) reported that amang 

fallers. the diagnosis of dementia (odds ratio=7.5) or taking a diuretic (odds ratio=7.2) was 

positively associated with in jury (pSO.01). 

1.5· SUMMARY 

This Hterature review has shown that falls are a frequent occurrence among both 

community-dwelling and institutionalized elderly. Although few falls actually result in serious 

injury. faUs are the lcading cause of injury-related hospitalization and death amang the elderly. 
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Even when there is no physicaI injury, the psychological trauma resulting from a faU may be 

severe, leading to inappropriate and undesirable limitations in activity and increased 

dependence. The financial and social burden of falls and their consequences is substantial, 

and will continue to increase as the number of persons surviving to the sixth decade of life 

and beyond increases. 

Over the last decade, the number of publications on falls among the elderly has 

increased substantially reflecting the increased interest in what has become a major public 

health problem. Severa! recent follow-up studies have confmned earlier estÎmates of the 

frequency of faIls and fall-related injury in community éIIld institutional settings. However, 

knowledge about the many potential risk factors for falls and in particular, about the possibly 

complex interactions between risk factors is lacking. There is general consensus that bolh 

intrinsic and extrinsic environmental factors contribute to most falls. and that defoclts in the 

components of balance control are the major intrinsic factors ca~ising falls in the elderly. 

Although there are many hypotheses regarding the association between the risk of faUs and 

individual factors, the empirical evidence for these associations is often conflicting and 

incondusive. Possible risk factors for which the empiricaI evidence is relatively consistent 

across community-based studies include anhritis, foot disorders, activity restriction or disability 

(and in particularly, disability of the lower extremities), history of previous falls, balance, 

sway and cognitive impainnent. Although the evidence is somewhat less solid, lmpaired gait, 

visual deficits, depression, and the use of sedatives or tranquillizers aIso appear to lDcrease the 

risk of falls. Among those factors which do not appear to increase the risk of falls (at least 

among community-dwelling elderly) are sociodemographic characteristics, lifestyle habits, high 

blood pressure, urinary incontinence, body-mass, use of antidepressants, and use of 

antihypertensives. There are almost no controlled studies which ~peciflcally address the 

identification of risk factors for injurious falls among ~ommunity-dwelling elderly. 
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As indicated earlier. the current study was undertaken to provide data on the incidence 

and risk factors for falls and faIl-related in jury among community-dwelling elderly persons in 

Montreal, Que bec , prior to selecting. implementing and evaIuating a fall prevention 

intervention for the at-home elderly. During the planning phases of this study there were 

almost no community-based follow-up studies of faIls among the elderly reponed in the 

Iiterature. The data available at that time were considere<! questionable because they derived 

either from studies of institutionalized elderly or from cross-sectionaI surveys of conununity

dwelling elderly, in which recaIl bias could result in substantial underestimates of the 

frequency of faIls. In addition, identification of the risk factors for fans in these studies was 

problematic for the reasons described earlier in this chapler. Tl minimize the problems of 

recall bias and 10 establist'l temporality of exposure to potential risk factors, il was decided to 

conduct a concurrent follow-up study of falls and fall-relate<! injury in a representative sample 

{ of community-dwelling elderly. 

1 
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CHAPTER 2 - OBJECTIVES 

The overall objective of the research was to detennine the incidence rate of falls and 

the risk factors for falling in community-dwelling elderly persons and to make 

recommendations regarding the development and implementation of preventive interventions. 

The specific objectives were: 

1) to determine the incidence density of falls and fall .. relaled injuries in community

dwelling elderly persons, 

2) to describe injuries sustained as a result of a fall, 

3) to describe the characteristics of falls occurring among community-dweUing elderly. 

including the time when the fall occurred (hour of day, day of the week, month of 

the year) , the place where the falI occuned, the subject's activity at the lime of the 

fall, the subject's self-reports of the reason for the fall, physical symptoms experienced 

prior to the faU, and other aspects of the fall including height of falI, direction of fall, 

pans of body receiving impact, characteristics of the surface onto which the subject 

felI, length of time on the ground, presence of witnesses, and help gelting up from the 

ground, 

4) to determine the incidence density latio between falls and fall-related injuries sustained 

during the 48-week follow-up period, and possible risk factors including 

sociodemographic characteristics, lifestyle habits including level of physical activity. use 

of alcohol, and social interactions, health status, disability, use of medication and use 

of health services. 



1 

Page 65 

CHAPTER 3 • METHODS 

This chapter describes the research design, the study population, the method of 

sampling. the data collection procedures, the variables studied, and the methods of data 

analysis. 

3.1· RESEARCH DESIGN 

The research design comprised a 48-week follow-up study of 417 community-dwelling 

elderly persons living in west-central Montreal. Following an initial at-home, interviewer

administered questionnaire, subjects were interviewed over the telepholle once every four 

weeks for 48 weeks, to collect data on falls and faIl-related injuries sustained since the last 

contact with the interviewer. Data on potential risk factors which could change from month 

to month including health status, use of medication, use of alcohol, and level of physical 

activity were also collected in the follow-up interviews. To permit comparisons with previous 

cross-sectional studies on the frequency of faIls, subjects were asked in the initial interview 

about faIls and faIl-related injuries sustained during the 12 months preceding the initial 

interview. 

To identify risk factors for falls which occurred during the 48-week follow-up, persons 

exposed to the potential risk factors of interest as identified in the initial and foIlow-up 

interviews were compared to internai comparison groups composed of persons who were not 

exposed. 
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3.2· SAMPLE SELECTION 

The sampling frame included aIl persons of both sexes 64 years of age l or older living 

on the territory of the Department of Community Health of the Montreal General Hospital 

(DSC-MGH) and included on the Quebec provincial electoral list of October 1985. The 

electoral list is updated once every four years just prior to the provincial eleetions, and 

identifies the home address including the poStal code, of all Canadian citizens 18 years of age 

or older, who are eligible to vote in the provincial eleetions. In 1985 this incluJed 24,700 

persons aged 65 years or oider living in private households located on the DSC-MGH territory, 

and 3,540 persons living in institutions (prisons, public or private nursing homes and chronic 

or acute care hospitals) and noninstitutional collective dwellings with ten or more residents 

(rooming houses, boarding homes, motels and hOlels) (Wilkins, 1987). 

ln addition to home address, the list also indicates the ag~ of each person at the time 

of enumeration. In a sample of 45 booklets selected randornly from the October 1985 

electoral list for the DSC-MGH terri tory , age was indicated for 8,925 of the 9,509 persons 

listed (93.9 percent). Permission to use the electoral lists for the Falls Study was obtamed 

from the office of the Directeur général des élections du Québec in Sainte-Foy, Québec. 

To assure a 95 percent certainty that the proportion of elderly persons who fell during 

the follow-up period was within ±5 percent of the true population proportion of fallers, a 

sample of 384 persons was required2
• The number of persons to he selected from the electoral 

Persons aged 64 yearS on the October 1985 list were included 10 thL sampling frame 
heeause the recruitment of study participants was scheduled to begin in October 1986, al which 
time these individuals were 65 years of age. 

2 Cotton (1975) described a formula for determining the sample size for a study given 
a maximum tolerable difference between the proportion observed in the sample and the true 
population proportion, and the degree of certainty the result is to he within this discre."ancy. 
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list was increased by 48 percent following the pretest of study procedures (see Appendix 1), 

which indicated that 24 percent of persons selecte<! from the electoral List had either died, 

moved outside the OSC-MGH territory, or were otherwise ineligible for inclusion in the study, 

22 percent refused to participate, and 2 percent could not be contacted. The number to be 

selected was increased a further 7 percent to account for study participants who were expected 

to be lost to follow-up because of death or refusaI to conùnue 10 participate in the study. The 

final number of subjects to be selected from the electoral lists was 845. 

The sampling procedure included five sleps (Figure 3.1). In Step 1, the 589 booklels 

containing addresses located on the DSC-MGH tenitory were idenùfied based on postal codes 

located in the territory. The total number of names for all ages listed in the 589 booklets 

'! was 122,977 (mean of 209 names per booldet). The minimum number of names listed in a 

single booklet was 25 and the maximum number was 432. 

Ail the pages in the 589 booldets were numbered consecutively (Step 2), and a 10 

percent sample of the total 3,318 pages was selected using a random number generator 

(Step 3i. In Step 4, all persons aged 64 years of age or oider listed on the 331 pages 

selected were identified and numbered consecutively. Persons for whom age was not indicated 

were excluded. Finally, of the 2,432 persons identifie<! in Step 4, 845 were selected using a 

random number generator (Step 5). nlese persons were the potential study participants. 

1 Selection of pages rather than individuals at mis point simplified the sampling 
procedure considerably, but eould have increased the homogeneity of the sample selected sinee 

i individuals with similar ethnie or language backgrounds, for exarnple, may live in the same 
, neighbourhood. Their addresses would tend to cluster on the sarne page of the electoral list. 

However, this possibility was deemed to be of Httle signifieance with respect to the results. 
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FIGURE 3.1 

SAMPLE SELECTION 

1985 provincial 
electoral lists 

589 booklets 
identified 

Q,3l8 pages 
nurnbered in 

589 booklets 

1 

331 pages 
randomly selected 

2,432 elderly 
persons identified 

on the 331 pages 

845 potential 
study participants 

selected 

STEP 1 
Booklets containing addresses 
located in the DSC-MGH catch
ment area were identified 
using the postal codes. 

STEP 2 
AlI the pages in the 589 
booklets were numbered 
consecutively. 

STEP 3 
A 10 percent sample of pages 
was selected using a random 
nurnber generator. 

STEP 4 
Persons aged 64 years or older 
listed on these pages were 
identified and numbered 
consecutively. 

STEP 5 
A sample of 845 potential 
study participants was 
selected using a random 
nurnber generator. 
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As indicated earlier, the electoral list included the names and addresses of elderly 

individuals living in institutions and noninstitutional collective househo!ds with ten or more 

residents. The addresses of persons selected for the study were compw-ed to the addresses 

of aU known institutions and noninstitutional collective households with ten or more residents 

located in the DSC-MGH tenitory. If the individual was living in either of these settings, 

he/she was excluded from the sample immediately, avoiding the necessity of an at-home visil. 

In a few cases, however, these individuals were excluded at the time of the initial contact 

with the interviewer, who recognized that the person was living in an institution or a 

noninstitutional collective household and was not eligible for inclusion in the study. 

3.4 - DAT A COLLECTION PROCEDURES 

3.4.1 - INITIAL DATA COLLECfION 

3.4.1.1 - Method 

The method selected for the initial data collection was the at-home interviewer

administered questionnaire. Although more expensive than mailed questionnaires or telephone 

interviews. at-home interviews typically result in a higher response rate, and aIso permit 

administration of more complete and complex questionnaires (Dillman, 1978). In studies of 

the elderly, the interviewer can adapt the interview to account for the hearing. visual or other 

communication proil!ems often experienced by the elderly. She can establish a personal 

rapport with the subject, emphasize the importance of the research, and encouIage the subject 

to participate in any required follow-up procedures. In addition to the se rensons, at-home 

interviews were necessary in the Falls Study because the interviewers were required to record 

.. 
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their observations on certain characteristics of the stairways and bathrooms in the subjects' 

homes l
• 

3.4.1.2 - Interviewer Training 

Six experienced, bilingual (FrenchlEnglish) interviewers were trained by the rescarch 

coordinator, over a two-week period in May 1987, to complete the initial interviews. During 

the training, emphasis was placed on methods of recruiting sludy participants, how to explain 

what participation in the study entailed, how to obtain informed consent, and how to idellufy 

whether or not a subject was having difficulty understanding or respon(iing to questions dunng 

lhe interview. The Initial Questionnaire was reviewed question-by-question to ensure that the 

interviewers understood the purpose of each question and hecame familiar wlth the skip 

patterns. They each received a copy of the Interviewer's Manual which explamed ail 

procedures related to the initial interview, and provided specifie instructions for each question 

in the questionnaire. During the prete st phases of the sludy (see Appendix 1), three of the SlX 

interviewers practised administering the questionnaire to elderly subjects. 

3A.1.3 - Recruitment of study parùcipants 

Prior to the home visit, potential study participants were sent a bilingual letter of 

intr.xluction signed by the Director of the DSe-MGH. The letter explained the purpose of the 

rese.arch, emphasized its imponance, and invited recipients to participate in the research. Two 

weeks later. the interviewers visited the home of each potential participant with a copy of the 

1 The data on stairways and bathrooms were collected as part of a descriptive study of 
.--' these features of the homes in which community-dwelling elderly persons live. The data have 

been analyzed in a separate substudy, and will not he considered funher in the context of thls 
thesis. 
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letter in hand. They identified themselves, referring to their Montreal General Hospital 

identification cards, explained the purpose of the visit and asked to speak to the poh.:,tial 

subject. 

If the potential subject was not at home, the interviewer inquired when he/she wou Id 

be at home, and made an appointment to retum at the time. Return visits were also necessary 

when no one answered the doorbell. In these cases, the interviewers left a bilingual letter in 

the mailbox informing the occupants of the date and reason for the visit, and that an 

interviewer would retum at a later date. This stralegy was particularly useful in apanment 

buildings with restricted access to the subject's front door. To increase the likelihood of 

finding someone at' home, the interviewers varied the days and hours of their visits, and 

included evening and weekend visits. They made at least three visits to the home (and 

usually many more) before reporting an incomplete interview to the research coordinator. In 

five cases, when the interviewer reponed that there was someone al home when they rang the 

doorbell but the person refused to answer, the interviewers attempted to recroit the subject 

over the telephone. Telephone numbers were obtained from the Montreal telephone directory. 

Three of the five persons 50 contacted, agreed to panicipate in the study. 

3.4.1.4 - Exclusions 

Person selected from the electoral Iist were excluded from the study al the time of 

the initial at-home visil for the following reasons: 

Person was less than 65 years of age. 

Person did nol speak French or English. 

Person was hospitalized (a~ indicated by other household members or a 

neighbour). 
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Person was on extended vacation. 

Person had moved to a location outside the OSC-MGH territory (as indicated 

by other household members or a neighbour). 

Person lived in an institution or a noninstitutional collective household with 

ten or more residents. 

Before beginning the interview, the interviewer checked if one of the exclusion criteria 

was applicable. If the subject was not eligible for inclusion in the study, the interviewer 

thanked the individual involved and ended the contact. The interviewers kept careful note of 

the reasons for exclusion of subjects. 

3.4.1.5 - Consent to participate 

Before proceeding with the interview, the interviewers obtained infonned consent from 

study participants. Each sublect was asked ta sign a consent form. in which they indicated 

that they understood what participation in the study entailed. and gave their written consent 

to participate. The interviewers emphasized during the introductory dialogue that a decision 

to refuse to participate in the study wouid not affect the services received from the Montreal 

General Hospital in any way, and that the subject could withdraw from the study at any time. 

When the subject had difficulty understanding or signing the form, consent from another 

member of the household on behalf of the subject was accepted. Aiso. when the subject was 

willing to participate but refused to sign the consent forro, verbal consent 10 participate was 

accepted. 
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3.4.1.6 - Proxy respondents 

After obtaining consent. the interviewers begal1 the interview with a series of "trial" 

questions based Oil Pfeiffer's Shon Ponable Mental Health Status Questionnaire (Pfeiffer, 

1975). The trial questions were inc1uded in the Initial Questionnaire (see Section 3.4.1.7). 

The objective was to identify persons who were too confused to provide valid responses or 

who would have difficulty responding to the questionnaire because of hearing or speech 

impediments. or other difficulties. If the trial questions indicated that the subject would have 

difficulty responding, or that the validity of the answers would be questionable, the interviewer 

idcntified a proxy respondem from among the other household members. The proxy was 

asked 10 respond on behaJf of the subject during the initial interview and in the subsequent 

follow-up interviews. The proxy respondent's identity was carefully noted on the 

questionnaire, as weU as the reason for using a proxy. 

This methodology was applied during the pretest of study procedures and during the 

first 20 interviews of the main study. After these interviews, a decision was taken to 

discontinue the trial questions, based on the interviewers' comments regarding the difficulty 

of administering this section of the questionnaire. They indicated that the questions were not 

necessary to identify subjects who would have difficulty responding to the questionnaire, and 

that they often caused the subjects ta become ill at ease and embarrassed, and thus perform 

poorly. Therefore after the fmt 20 interviews, the decision to identify a proxy respondent for 

a particular subject was based on the interviewers' subjective impressions regarding the 

subject's ability to respond. 
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3.4.1.7 - Initial Questionnaire 

The Initial Questionnaire collected data on the subject' s sociodemographic 

characteristics, physic~ health including shon- and long-tenn activity limitation and disability, 

use of medication, social suppon, and lifestyle characteristics including use of tobacco and 

alcohol and level of physical activity. Also, as indicated earlier, data were collected on cenain 

characteristics of the stairways and bathrooms in the subjects' homes. Many of the questions 

included in the Initial Questionnaire were ex.tracted verbatim from the General Social Survey 

(Statistique Canada, 1987). Also sorne questions from th" Canada Health Survey (Health and 

Welfare Canada, 1981) and Canada's Health Promotion Survey (Health and Welfare Canada, 

1988) were used. These questions had already been tested extensively in both French and 

English in these surveys. 

Because many of the questions were identical to those used in the General Social 

Survey, a preliminary version of the Initial Questionnaire was reviewed with members of the 

Statistics Canada team responsible for the General Social Survey. Difficulties administering 

and coding the questions extracted from the General Social Survey were discussed, as well as 

problems encountered in interpreting the results. 

A preliminary version of the Initial Questionnaire was also reviewed with a family 

practitioner from the Family Medicine Unit of the Montreal General Hospital and then with 

two geriatricians from the Royal Victoria Hospital. Their suggestions were incorporated into 

the questionnaire. In panicular, their commenls on questions related 10 use of med.ication and 

chronic health problems were panicularly useful. The Initial Questionnaire, all other study 

instruments, as well as the study procedures were pretested prior to initiation of data collection 
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(see Appendix 1 for a detailed description of the pretest procedures). An English version of 

the Initial Questionnaire is included in Appendix Il. 

3.4.1.8 - Completion of initial at-home interviews 

After completing the questionnaires, the interviewers explained the follow-up procedures 

to study participants and assessed the feasibility of conducting follow-up interviews over the 

telephone. If the subject did not ha 'le a telephone, or if telephone interviews were not feasible 

for other reasons such as hearing impainnent or memory difficulties, and no proxy respondent 

was available, the interviewer recommended that the subject he followed up in at-home visits. 

For each subject, the interviewer obtained the name and telephone number of a relative or 

close friend in the event that follow-up contact could not he established. 

After completion of the home visit, interviewers recorded their impressions of the 

validity of the subject's responses, and whether or not the subject appeared to have memory 

or other kinds of difficulties understanding or responding to the questions. They edited each 

questionnaire for completeness, consistency, and readability. The research coordinator 

completed a second verification. 

Recruitment of study panicipants and administration of the Initial Questionnaires were 

carried out from May 1987 to Septemher 1987. The initial interviews were conducted in 

either French or English depending on the subject's preference. They lasted on average one 

hour . 
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3.4.2 - FOLLOW -UP 

3.4.2.1 - Method 

Subjects were interviewed over the telephone once every four weeks for 48 weeks 

following the initial interview. The objective of the follow-up interviews was to collect data 

on falls experienced by the subject since the previous contact with the interviewer, as well as 

exposures which could change from month to mon th, including health status, symptoms, use 

of medication, use of alcohol, and level of physical activity. The telephone interview 

technique was selected for follow-up because it is much less expensive than al-home 

interviews, because the content of the questionnaire was familiar ta the subject, and because 

the subject had already established personal contact with an interviewer fmm the study team. 

AIl but four sludy panicipants had access to a telephone in their own homes. These four 

subjects received at-home follow-up visits. 

Follow-up interviews were scheduled four weeks after the preceding interview. The 

interviewer began trying ta contact the subject on the date scheduled and, if unsuccessful, 

continued for six more days. If the subject could not he contacted during that period, the 

interviewer waited until the next scheduled contact, and then covered ail the interim period 

since the last follow-up interview in that interview. For example, sorne subjects went out of 

town unexpectedly and were unable to complete a scheduled follow-up interview. In these 

cases, the interviewers covered the entire period of lime since the la st contact with the subject 

during the subsequent interview. She carefully noted the period of time covered on the 

questionnaire, as weIl as the reason why the previous follow-up interview was not completed. 
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SeveraI subjects were admitted to hospital during the follow-up period. In order not 

to inconvenience these subjects. the follow-up interviews were temporarily discontinued for 

the duration of the hospitalization unless a proxy respondent was available. The interviews 

were resumed when the subject was released from hospital and returned home. If a study 

participant became too ill (either temporarily or pennanently) to he interviewed. a proxy 

respon lent was identified and data on the subject were obtained from the proxy. 

Finally. several subjects did not want to he telephoned each month, but instead accepted 

to be interviewed bimonthly or only on occ~ion (i.e. two or three times during the year). In 

these cases. the interviewers requested data on faIls experienced during the enlire period since 

the previous interview, in the subsequent interview. These deviations from the nonnal protocol 

were carefully recorded on the questionnaires. 

At the end of each follow-up interview, the interviewer verified that the subject would 

he available at the same phone number on the date of the next scheduled interview. If the 

subject was planning to be on vacation or out of town, the interviewer obtained a telephone 

numher al which the subject cou Id he contacted. After completing each interview, the 

interviewers recorded their impressions regarding the ease of conducting the interview and its 

validity. They then cdited each questionnaire for completeness, consistency, and readability. 

The research coordinator completed a second verification. 

Follow-up interviews hegan in June 1987 and continued untilOctober 1988 (48 weeks 

after the last initial interview was completed). 1bey were conducted in either French or 

English according to the subject's preference, by three interviewers, two of whom had worked 

on the initial interviews. The interviews lasted, on average, ten minutes. 
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3.4.2.2 - Follow-up Questionnaire 

Most of the questions in the Follow-up Questionnaire were extracted verbatim from 

the initial interview, including the questions on bed-days, activity limitation, nonspecific 

symptoms, use of medication, physical activity, and use of alcohol. In addition, data were 

collected on recent hospitalizations, renovations to the home, and faIls experienced since the 

last contact with the interviewer. A separate Falls Questionnaire (see Section 3.4.2.5) was 

completed for each fall reported by the study participant. Appendix III contains an EngHsh 

version of the Follow-up Questionnaire. The last Follow-up Questionnaire during the 48th 

week of follow-up was expanded to include several questions extracled from the Initial 

Questionnaire, including self-perceived health status, satisfaction with health status, use of 

health care services in the 12 months preceding the interview, chronic health problems, long

term disability, and social support networks. The purpose of these questions was to detennine 

if there had been any major changes in these variables since the initial interview. Subjects 

were also asked if, in the 12 months preceding the interview, they had changed or eut down 

their usual activities because of a faU or because of fear of falling. 

In addition to the monthly telephone interviews, two other methods were designed to 

assist study participants recaIl and record their faIIs, inc1uding a Falls Memory-Aid Calendar 

and the Falls Surveillance Service. 

3.4.2.3 - Falls Memory-Aid Calendar 

A bilingual, Falls Memory-Aid Calendar covering 18 montbs from March 1987 to 

August 1988 was designed specifically for the Falls Study, in consultation with a graphic artist 

and member of the gerontology intervention team at the OSC-MGH. The objective was to 
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create an attractive, easily readable calendar on which study participants could record days on 

which the y stayed in bed because of a health problem, and days on which they experienced 

a fall. The calendar contained a page of half-inch, self-adhesive stickers which illustrated 

either an elderly person lying in bed or an elderly person falling. Subjects were asked to 

place the appropriate sticker on the dates on which either of these events occurred. The 

calendar also contained the telephone number of the Falls Surveillance Service (sec Section 

3.4.2.4), and instructions on procedures to follow in the event of a fall (with respect to the 

research project). 

Each subject receivcd a Falls Memory-Aid Calendar and was instructed on its use 

during the initial interview. They were invited to place the calendar on the wall near the 

telephone for easy referral during the follow-up interviews. The interviewers always began 

the follow-up in,erviews by asking the respondents 10 consult their calendars. 

3.4.2.4 - Falls Surveillance Service 

A telephone answering machine was pW'Chased for the research. The purpose of the 

24-hour Falls Surveillance Service was to pennit collection of data on falls as soon as possible 

after a fall occurred, when the details were still fresh in the subject's memory. Subjects were 

invited to telephone the service immediately after a fall if they did not sustain injuries 

requiring medical attention, or as soon as they were able, if treattnent was required. The 

interviewers and research coordinator monitored the telephone service and telephoned the 

subject as soon as possible to complete a Falls Questionnaire. 

Study participants were provided with the telephone number of the Falls Surveillance 

'1 Service during the initial interview and were instructed on when and how to use the service. 
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The interviewers emphasized that its purpose was to collect data. and that no medieal services 

were available through the service. 

After several months. it became apparent that the study participants did not use the 

Falls Surveillance Service to inform the research team about their falls. Because of the time 

and expense associated with its monitoring, the service was discontinued after eight months 

of operation in December 1987. At that time. the interviewers provided each subject with the 

telephone number of the DSC-MGH and encouraged them to contact the research coordinator 

or one of the interviewers at that number. in the event of a fall. 

3.4.2.5 - Falls Questionnaire 

A third questionnaire was designed to colleet detailed data on each fall which occurred 

during follow-up. The interviewers completed a separate Falls Questionnaire for each fall 

reported by t!1e study participants during follow-up. 

The questionnaire collected data on all important details of the fall including the time 

of the fall (hour of the day, day and month of the year), the place where il occurred, the 

activity in which the subject was engaged al the time of the fall, the subject's self-report of 

the reason for the faIl, physical symptoms experienced prior to the faU, height and direction 

of the fall, part(s) of the body onto which the subject felI, characteristics of the surface onto 

which the subject feIl, length of lime on the ground, whether there were any wilnesses present, 

whether the subject received assistance in getting up from the ground, injuries suffered as a 

consequence of the fall, and consultations with health professionals in the seven days following 

the fall. If the Falls Questionnaire was completed less than one week post-fall, the subject 

was telephoned again after the seven-day period ta colleet data on consultations related to the 

fall in the week after the fall. 
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The Falls Questionnaires were administered in French or English, according to the 

subject's preference, by the same interviewers who conducted the follow-up interviews. Il 

look approximately ten minutes to administer the questionnaire. An English version of the 

Falls Questionnaire is included in Appendix nI. Arter completing each questionnaire, the 

interviewers recorded their impressions regarding tlle validity of the subjects' responses. They 

then edited each questionnaire for completeness, consistency, and readability. The research 

coordinator completed a second verification. 

3.4.2.6 - Loss to follow-up 

Subjects were considered lost to follow-up if they died or if they refused to continue 

to participate in the study. Subjects who refused to continue to participate during the frrst six 

months of follow-up were telephoned at their scheduled six-month follow-up date, to attempt 

to reverse the refusai. Ali other subjects, including those who were hospitalized or who 

moved to locations outside the DSC-MGH tenitory, were followed for the full duration of the 

study. 

3.5 - DESCRIPTION OF VARIABLES 

Appendix V describes the range of responses observed and/or coded categories for 

variables in the Initial, Follow-up, and Falls Questionnaire which were included in the analysis. 

Many variables are self-explanatory and will not be elaborated upon. The fo11owing sections 

provide descriptions of variables which are not self-explanatory. This frrst section dermes the 

outcome variables including faIls and fall-related in jury , and details the descriptive data 

collected on these outcomes. The second section describes exposure variables which were not 

expected to fluctuate substantially over time. These were measured in the initial at-home 

interview only and are hereafter refeIred to as "stable exposure variables". The third section 
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descnbes exposure variables which had the potential to fluctuate substantially over time and 

were therefore measured in the initial interview and in each of the follow-up interviews. 

Hereafter these variables, which include number of different activities, number of activities, 

use of alcohol, bed-days, activity-limitation days, nonspecific symptoms, use of medications 

and follow-up falls are referred to as "time dependent exposure variables." 

3.5.1 - OUTCOME VARIABLES 

FaIl was defined as "an event which results in a person coming to rest inadvertently 

on the ground or other lower level..." (Kellogg International Work Group, 1987). Our 

definition of falls excluded the latter part of the Kellogg definition: " ... and other than as a 

consequence of the following: sustaining a violent blow, loss of consciousness, sudden on~~t 

of paralysis as in a stroke, or an epileptic seizure". The purpose of excluding tll~ latter part 

of the definition was that descriptive data would be obtained on ail falls experienced during 

the study, and if required, cenain kinds of falls could be eliminated at a later time from 

cenain analyses. In addition, because ail data were obtained from subject self-reports, the 

validity of the data on the cause of the faU might be questionable1
• 

The definition used excluded unintentional falls onto a chair or bed and faUs against 

an object during which the subject did not corne to lest on the ground. Although data were 

collected on nine sports-related faUs (eight were ski-relat~), these faIls were excluded from 

th~ l:nalyses because the cause of the fall was more than likely due to the nature of the sport 

engaged in. 

1 In facl, none of the falls sustained during the study appeared to he associated with 
either a violent blow, sudden onset of paralysis or an epileptic seizme. Ten falls were 
pu."artedly associated '.Vith a blackout, but it was düficult to determine in sorne cases wht.!her 
the blackout occurred prior to or because of the fall. 



Page 81 

Subjects who reported a fau during the 48-week follow-up were asked in the FaIls 

Questionnaire to describe in their own words why they feH. Reason subject feH was coded 

as "environment-related", "health-related", "both environment- and health-related" or "don't 

know" according to the concensus of three caders who reviewed the verbatim responses. Falls 

were coded as environment-related when there was an obvious or unexpectcd environmental 

hazard mentioned by the subject such as ice or snow, inadequate footwear, poor lightmg, 

uneven pavement or wet surface. Falls attributed ta health-related factors included those in 

which the subject mentioned an acute or chronic health problem, a visual impairment, those 

in which the subject lost his/her balance (without mention of an environmental hazard), faIls 

involving distraction, nùscalculation or carelessness, and those in which the subject slipped or 

tripped (withOUI mention of an environmental hazard). 

In addition to coding the reasons subjects feIl, each response was scanned for J 8 Nards 

or phrases which recurred in the verbatim descriptions of why subjects fell. These included 

lost balance, dizziness or light-headedness, blackout, any chronic health problem, any acute 

health problem, weakness in legs, miscalculation or carelessness. any r1edication, problem with 

footwear, snow or ke, slipped, tripped, prl,l>lem with sidewalk, road or pavement, wet surface, 

problem with lighting, vision problem, and carrying something. Each fall description was 

coded "yes" or "no" for each of the se words or phrases according ta whether or not the 

descriptions included them. 

Subjects were asked in an open-ended question in the Falls Questionnaire to describe, 

for each fall, what they were doing at the lime of the fall. Two physical therapists and one 

clerk attempted to categorize activity at rime of faU as mild, moderate or marked, according 

to the amount of displacement of the body's center of gravit y outside the base of support 

(Tinetti et ai., 1988). Because concensus between the three CadeTS was not achieved, activity 



( 
.... 

Page 84 

al lhe lime of faU was coded according 10 the most frequently observed responses including 

"stair-related activily", "walking", "getting up", "other", "don't know" and "no answer". 

Finally, subjects were asked whether or not they were injured as a result of the fall. 

Fall-relaled injurv included all falls in which the subject reported that an in jury, whelher minor 

or severe, had occurred. Minor injuries includcd laceration without suture, bruise, abrasion, 

and other minor soft tissue injury. Severe injuries included laceration with suture and 

;"ractures. 

3.5.2 - STABLE EXPOSURE V AR lA Bl...ES 

Level of education refers to the number of years of schooling that the subject had 

completed. The question was extracted from Canada's Health Promotion Survey (Health and 

Welfare Canada, 1988). Responses were categorized as "0-7 years", "8-10 ye2.n", "11 years" , 

"12 or more years" or "don't know". 

Household income refers to ,ht~ subject's best estimate of the total income of aU 

household members from all sources during the 12 months preceding the initial interview. The 

question was extracted from the 1986 Montreal Health Promotion Survey (Enquête Promotion 

de la Santé à Montréal 1986, 1988). Responses were categorized as "<$10,000", "$10,000-

$20,000", ">$20,000-$40,000", and ">$40,000". 

Employment refers to whether or not the subject was employed and earning an incorne 

during the 12 months preceding the initial interview. Responses included "yes, full-time" , 

"yes, part-time", and "no". Because of the small number of respondents who worked either 

full-time or part-time, these categories were collapsed into a single "yes" category. 

1 
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Consultations "ith other he-alth professionals refers to whether or not the subject 

consulted any of a nurse, phannacist, chiropractor, or physiotherapist one or more limes in the 

12 months preced.ing the initial interview. 

The questions to measure long-tenn disability were extracted verbatim from the General 

Social Survey (Statistique Canll da , 1987). Subjects were asked if they had trouble carrying 

out any of eight nonnal activities including walking 400 rneters without resting, walking up 

and down a flight of stairs, canying Il 12-pound bag of groceries 30 feet, standing for 20 

minutes, bending down to pick up an object from the floor, cutting their lGenails, using their 

fingers to grasp or handIe, and reaching. Responses included "completely un able to carry out 

activity", "has trouble carrying out activity (bllt not completely unable)", and "has no trouble 

carrying out activity". Number of disabilities was calculated for each subject by summing the 

number of disabilities (i.e. the numlle. of itern~ sCOled either 1 ("completely unable") or 2 

("has trouble"». The scores observed ranged between 0 and 8, with higher scores indicative 

of more disability. 

Quetelet index refers to body-mass index, which was calculated as the weight of the 

subject in kilograms divided by the square of the height in meters (Stavig et al., 1984). The 

scores observed ranged between 14.19 and 41.51. 

Data were collected on whether or not subjects suffered from any of eight common 

long-term health problems including high blood pressure, trouhle with the heart (such as heart 

attark, angina, heart fail ure , rheumatic hean disease, or irregular heart beat), diabetes, stroke, 

anhritis or rheumatism, Parkinson's disease, respiratory disorders including asthma, emphysema 
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or chronic bronchitis. and any other long-term heaJth probleml
• tl addition, subjects were 

considered to have a vision problem if they were completely unable ~')r had difficulty seeing 

or reading ordinary news9rint or rec" gnizing a friend on the other side of the street. They 

were considered to have a hearing problem if they were completel}' uuable or had trouble 

hearing nonnal conversation. AIl questions were drawn from the General Social Survey 

(Statistique Canada, 1987). Because the number of subjecls with Parkinson's disease was 

small (n=2) it was included in the category other long-tenn health probl',em. Number of 

chronic health problems refers to the sum of the number of problems from ,vhich the subject 

suffered. The scores observed ranged between 0 and 7. 

Data on two indicators of usual level of physical activity were collected in the Initial 

Questionnaire. Physical activity compared to peers refers to the subject's self-rating of his/her 

level of physical activity compared to other people the same age. This question came from 

Canada's Health Promotion Survey (Health and Welfare Canada, 1988). Responses included 

"much more physically active", "somewhat more active", "sarne", "somewhat less active", 

"much less active", and "don't know". A question on level of physical effon expended in 

usual daily acûvities was extracted from the General Social Survey (Statistique Canada, 1987). 

Responses included "light (such as driving or sitting)", "moderate (such as housework, 

carpentry or walking)", "heavy (Sl.lCh as pushing or carrying heavy objects) " , and "don't 

know". 

The questions on use of alcohol were based on those used in the General Social Survey 

(Statistique Canada, 1987) and Canada's Health Promotion Survey (Health and Welfare 

1 In order to reflect the data more accurately, the tenninology for medical conditions and 
medications used in the text is the same as that used in the questionnaires completed by study 
panicipants. 
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Canada, 1988). Subjects were asked about their usual frequency of drinkin,g alcoholic 

beverages in the 12 months preceding the initial interview. Responses included "never", "less 

than once a month", "one or more times a month ot
, "once a week" and "every day". 

Member of a social group refers to whether or not the subjecl was, al the time of the 

initial interview, a member of, or participant in, a senior citizens group, Golden Age club, 

parish, or any other association, club or group (Le. NDG Senior Citizens Couneil, Shriner's, 

Legion, etc.). 

3.5.3 - TIME DEPENDENT EXPOSURE VARIABLES 

The fmt pan of this section defines the time dependent exposure variables and 

describes the methods of data collection. The second part details how scores for each variable 

were obtained and the third section describes how the data set used in the analyses was 

created. 

3.5.3.1 - Description of lime dependent exposure variables 

Subjects were asked to indicate the number of times in the week preceding the 

interview that they had participated in eaeh of 13 common physical activities including walking 

for exercise, swimming, home exercise. exercise classes, Jugging or running, gardening, golf, 

dancing, bowling, tennis, light housework or handiwork (washing dishes, ironing, making beds), 

heavy housework or handiwork (washing or waxing floors, painting), and other. ';"hese 

questions were developed based on the questions used in the Canada Fitness Survey (Stephens, 

1983). Number of different activities refers to how many of these 13 activities the subject 

participated in, in the week preceding the interview. Total number of activities refers to the 
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total number of times the subject engaged in the 13 activities. For examp!l!, if the subject 

walked for excerci~ 14 times and did home exercise 7 times, then the total number of 

activities was 21. 

In addition to data on usual frequency of drinking collected in the initial at-home 

interview only, data on reeent use of alcohol we~ collected in the initial and follow-up 

interviews. Subjects were asked to think back over the last seven days and to report on how 

many of these days they had any alcoholic drinks, on how many days they had two or more, 

four or more, eight or more, and twelve or more drinks. Number of alcoholic drink: in the 

cast week was calculated using the algorithm from Canada's Health Promotion Survey (Health 

and Welfare Canada, 1988): 

Number of alcoholic drinks = (no. days on which subject drank - no. days 
subject drank 2+ drinks) + 3 (no. days subject dranle 2+ drinks - no. days 
subjecl dranle 4+ drinks) + 6 (no. days subject drank 4+ drinks - no. days 
subject drank 8+ drinks) + 10 (no. days subject drank 8+ drinks - no. days 
subject drank 12+ drinks) + 12 (no. days subject drank 12+ drinks). 

This algorithm assumes that subjects dranle three drinks on the number of days on 

which they drank two or more drinks minus the number of days on which they drank four or 

more drinks. Similarly, il assumes that they drank six, eight, ten, and 12 drinks as specitied 

in the algorithm. 

The two questions which mcasured two-week disability were drawn from the General 

Social Survey (Statistique Canada, 1987). Bed-days refers to the number of days in the two 

weeks preceding the interview during which the respondent stayed in bed because of a health 

problem. Activity-limitation days refers to the number of days in the two weeks preceding 

t the interview during which the respondent eut down on things he/she normally did because 
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of a health problem. Responses for both variables ranged between 0 and 14 days and were 

categorized as "none" or "one or more days". 

Subjecls were asked in the initial and follow-up interviews whether or not they had 

experienced any of five nonspecific symptoms in the 14 days preceding the interview, 

including dizziness on standing up quickly, any other dizziness, vertigo or light-headedness, 

palpitations (sensation of heart beating in a rapid or irregular way), shon of breath at rest, 

and short of breath on exertion. Responses to each symptom were coded either "Yes" or 

"No". Number of symptoms, the total number of symptoms that the subject had experienced, 

was calculated for the initial and each of the follow-up interviews. 

Data were collected on the use of medication in the two days preceding each of the 

initial and follow-up interviews. Specifically, subjects were asked whether or not they had 

taken or used any of 14 medications including medicine for arthritis or rheumatism, any other 

pain reHevers, tranguilizers, medicine for the nerves or medicine to help you sleep, medicif!!:, 

for blood pressure, medicine for the hean, antibiotics (taken orally), laxatives, stomach 

remedies or medicines, cough or cold remedies, vitamins or minerais, anticoagulants, medicine 

for diabetes, medicine for chronic obsttUctive pulmonary disease. or any other medications. 

These questions were based on those used in the Canada Health Survey (Health and Welfare 

Canada, 1981). Responses to each medication were coded either "Yes" or "No". Number of 

medications refers to the sum of the total number of different medications taken by the subject 

in the two days preceding the interview. It was calculated for the initial and each of the 

follow-up interviews. 

Finally. a variable called "follow-up fall" was created and added to each file to record 

whether or not there was a history of falls (i.e. if a fall had been reponed in the 12 months 
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preceding the initial interview or if a faU had been experienced up to that moment in time 

sinee entry into the study). In the analyses to detennine risk factors for falls and for fa11-

related injury, follow-up faU represented an exposure variable (i.e. a potential risk factor). 

3.5.3.2 - Computation of scores for time dependent exposure variables 

Two sets of scores were obtained for each time dependent expo~ure variable. One set 

reflected "shon-tenn" or recent exposure, and one sel measured average exposure over time. 

Shon-tenn exposure was simply the value of the lime dependent exposure ".ariable as obtained 

in each of the initial and flfst Il of the 12 follow-up interviews. When follow-up interviews 

or da~ for specific variables were missing l
, scores for short-tenn exposure were obtained from 

the nearest completed preceding interview and assigned to the missing interview(s) or missing 

variable(s). Thus, each subject had 12 measures of shon-tenn exposure for each time 

dependent exposure variable. 

Scores for average exposure were computed for each time dependent exposure variable 

for eaeh of the initial and fU'St Il follow-up interviews, as the mean of values obtained in the 

corrent and all preceding completed interviews. For example, th~ f1l'st value of average 

exposure was simply the value of the variable l'hwned in the initial interview. The score 

for the sixth subset of data was the average of the values obtained in the initial and the tirst 

five follow-up interviews. When follow-up interviews or data for specifie variables were 

missing. average scores were obtained from the nearest eompleted preceding interview, and 

assigned to the missing interview(s) or missing variables. Thus, in addition to a set of 12 

1 One or more follow-up interviews were missing for 139 subjects for a total of 318 
missing interviews. (This excludes interviews missing for 34 subjects lost to follow-up 
because of death or refusal to continue to participate in the study). 
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scores of short-tenn exposure for each rime dependent variable. each subject also had a set 

of 12 scores of average exposure for each rime dependent exposure vanable. 

For the categorical rime dependent variables, the average exposure score ranged 

between 0 and 1, and represented the proponion of intervIews In which the subJect reported 

exposure. For continuous \ ariables, the score n:presented the average of exposures reportcd 

in the current and all preceding completed inter .... iews. 

3.5.3.3 - Creation of data set 

To create the data set used in the analyses, 12 subsets of data were created for each 

study subject. Each of the 12 subsets contained data on the ou!come vanables available from 

follow-up interviews 1 to 121
• Each also contained data for each of the stable exposure 

variables collected in the initial interview. (The values for the se vanables were Identical in 

ail 12 subsets of data). FinaIly each subset contained measures of short tenn and averJge 

exposure to the time dependent exposure variables available from the Initial and fir.,t Il 

follow-up interviews. Table 3.2 depicts the content of the 12 data subsets for a single subject. 

1 When interviews were missing, data on faIls or fali-related injury were extracted from 
the next completed follow-up interview in which the dates of ail faIls experienced since the 

-, previous contact with the interviewer were recorded. These data were used to decide whether 
or not a faIl (and fall-related injury) should have been recorded in any of the ffilssing 
interviews. If sa, these data were added to the file. 
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Data Outcome 
subset variables 

FUlII} 

2 FU2 

3 FU3 

4 FU4 

5 FU5 

6 FU6 

7 FU7 

8 FUS 

9 FU9 

10 FU 10 

Il FUll 

12 FU12 

TABLE 3.2 

CONTENTS OF 12 DATA SUBSETS 
FOR A SINGLE SUBJECT 

Interview (rom which data were extracted 
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Stable Time dependent exposure variables 
exposure --------------------------------------------
variables Short-tenn Average 

Initial Initial Initial 

Initial FUI x (Initial, FU J ) 

Initial FU2 x (Initial, FTJl-FU2) . 

Initial FU3 x (Initial, FUI-FU3) 

Initial FU4 x (Initial, FUl-FU4) 

Initial FU5 x (Initial, FUI-AI5) 

Initial FU6 x (Initial, FUI-FU6) 

Initial FU7 x (Initial, FUI-FU7) 

Initial FUS x (Initial, FU i -FU8) 

Initial FU9 x (Initial, FUl-FU9) 

Initial FU 10 x (Initial, FU 1-FU 10) 

Initial 1-"1111 x (Initial, FUI-FUll) 

Note: (1) FU = Follow-up . 

1 
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In essence, this procedure created 12 substudies of the same subject, each representillg 

èour weeks of follow-up ume. The data set so created. contained. 4,763 files inc\udlllg 4,445 

completed follow-up interviews and 318 "missing" interviews for which dua was asslgned 

from other completed interviews. The total follow-up time was therefore 4,763 persoll

months. 

3.6 - CODING 

Three clerks ttanscribed the data from the questionnaires onto coding sheets according 

to instructions in coding manuals. Several variables included an "Other (specify)" category. 

If the subjects' response fell into this category, the interviewers were required to specify the 

subject's response. Frequency distributions of responses in these categories were complled by 

hand, and the coding scheme was modified. to include responses which were sufficiently 

frequent to warrant a separate response category. 

3.7 - DATA EDITING 

Coding errors were detected through review of the frequency distributions of each 

variable which identified inadrr.issible codes, and unusual or unexpected patterns or frequencies 

of responses. In addition, 21 Initial Questionnaires (5 percent) were selected randornly, and 

printouts of the data from the se questionnaires were compared to res~l()nses in the original 

questionnaires. Similarly, five percent random samples of the F,)lIow-up and Falls 

Questionnaires were selected for data OOiting. 

Because there were many coding errors, prin touts of the data for each subject for each 

of the Initial, Follow-up, and Falls Questionnaires, were compared against responses in the 

i 
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original questionnaires. Corrections to the data fùes based on these checks were entered into 

the computer. This verification, although time-consuming and laborious, ensured that mis

classification due to coding errors was minimal. 

3.8· DAT A ANAL YSIS 

Data analysis comprised three phases: The fust phase inv(\lved analysis of the 

description of faIls and faIl-related injuries sustained during the 48-week follow-up period. 

Data on Lhe time, place, and circumstances of falls and fall-related injury were anaIyzed in 

frequency distributions and cross-tabulations of data from the FaIls Questionnaire. 

The second phase of anaIysis described the frequency of falls and faIl-related in jury, 

first in the 12 months preceding the initial interview, and then in the 48-week follow-up 

period. Two measures of frequency are reported. First, the prevalence proportion of subjects 

wilh a positive faU history (or faIl-related injury history) was calculated as the number of 

subjects who reported one or more falls (or fall-related injuries) during the study divided by 

the total number of subjects. Ninety-five percent confidelJce intervals were computed using 

a fonnula applicable ta single proportions described by Fleiss (1981). Second, the incidence 

rate of faIls (and of faIls-related injuries) was calculat.ed as the number of faIls (or faIl-related 

injuries) observed per person-month of follow-upl. Ninety-five percent confidence intervals 

were computed using a normal approximation for a Poisson variable in a large sample. 

1 Rothman (1986) defines the incidence rate as "the number of disease onsets in the 
population divided by the sum of the time periods of observation for aIl individuals in the 
population" . He states that the incidence rate is also referred to as the incidence density or 
the force of morbidity or mortality. In this text, incidence rate and incidence density are used 
synonymously. 
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The third phase of analysis involved the identification of risk factors for faIls and fall

related in jury. The following seetion describes this third phase in more detail. 

3.8.1 - ANALYSIS OF RISK FACTORS 

3.8.1.1 - Risk factors for faIls 

Ta determine risk factors for faIls, data for aIl faUs for all subjp.cts were examined in 

the sarne anaIysis, as if each of the four-week periods under study for a single subject 

represented observations from different subjects. The oulcorne variable was, for each follow

up interview, whether or not the subject had reported a faII which had occurred in the 

previous four-week period. The data were anaIyzed in two stages. During the rust stage of 

a.'lalysis, univariate analyses were used ta study the distributions of each variable and ta select 

po~entiaI risk factors for inclusion in the early multivariate models. SpecificaIly, the associa

tions hetween having faIlen and each sociodemographic, lifestyle, health, medication and use 

of health services variable was examined in univariate cross-tabulations. For each variable, 

one category of response was selected as the baseline category. In most cases, the baseline 

category included subjects considered ta be at least risk of falling based on literature evidence 

or on intuitive reasoning. The incidence density of faIls was caIculated for each category of 

response, and then the incidence density ratios! were calculated for each category of response 

against the baseline category. When the number of missing responses was small, subjects with 

missing responses were arbitrarily included in the baseline category. When the number of 

1 The incidence density ratio (also n:ferred to as the incidence rate ratio, rislc ratio, 
relative risk, relative rate and rate ratio) is a measun: of the strength of an association or, 
under appropriate circumstances, causal mIe and is based on the ratio of the absolute effect 
ta a baseline rate. If 10 in the incidence rate arnong the unexposed and Il in the incidence rate 
among exposed persans, the relative effeet is Ii'" (Rothman, 1986). 
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missing responses was large (income, Quetelet index), the missing responses were retained as 

a separate response category. To facilitatc the univariate ancÙysis, responses to continuous 

variables including age, years of schooling and Quetelet index were arbitrarily subdivided into 

quartiles. For categorical variables in which the number of responses in a single category was 

small, two or more categories were combined. The measures of average exposure to the time 

dependent exposure variables were categorized into "none" (exposure was not reported in any 

preceding interview), "less than half' (exposure was reported in at least one but less than haIt 

of preceding interview), and "half or more" (exposure was reported in half or more of 

preceding interview). 

In the second stage of analysis, multivariate logistic-regression analysis was used to 

identify the combination of independent risk factors which hest predicted whether or not a fall 

had occurred. The parametcr of interest was the incidence density ratio, and an unbiased 

estimate of the incidence density ratio was obtained from the exposure odds ratio computed 

in logistic-regression analysis'. 

The usual logistic-regression approach could not he used for two reasons. First, it was 

possible to observe more than one fall per subject and second, the timing of outcomc events 

and of time dependent exposures had to be taken into account. The usual logistic-regression 

analysis does not allow more than one outcome event per subjcct, and 1t does not incorporate 

infonnation on timing of exposure and outcome events. D'Agostino et al. (1990) described 

a modified logistic-regression method, called pooled logistic-regression, which mcets the 

requirements for this data analysis. In generai, lime to fallure data are analyzed with 

1 The exposure odds ratio obtained from a case-control study is mathematically equivalent 
to the incidence rate ratio when the sampling fraction is identical for both the exposed and 
unexposed. Conttols must be selected indepcndently of exposure to guarantee that the 
sampling fraction can he removed from the odds ratio calculation (Rothman, 1986). 
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techniques like the Cox model. The pooled logistic-regression is asymptotically equivalent 

to the Cox time dependent covariate regression method when the interval between 

measurements is small, when the probability of an event within an interval is small, and when 

the intercept for the pooled logistic model is constant across intervals (Hosmer & Lemeshow, 

1989; D'Agostino et al., 1990). 

Two series of multivariate analyses were conducted. In the flfst series, risk factors 

for the outcomes of interest were identified from among ail potentiaI risk factors studied. The 

model so created is hereafter called the "full mode 1 " . In the second series, a smaller number 

of potentially "etiologic" risk factors were identified from among all potential risk factors as 

those which, according to the literature or to intuitive reasoning might have a direct causal 

role in the etiology of falls or fall-related in jury. Variables which did not appear to have a 

direct causai role in the etiology of faIls including sociodemographic characteristics, indicators 

of social life, use of tobacco, s~lf-reported health, follow-up falls, quetelet index, and use of 

health services were excluded from these analyses. In addition, only IWO of the eight 

indicators of long-term disability (trouble walking 400 meters and trouble walking up and 

down a flight of stairs) were included in the analysis, since they were deemed to he proxy 

indicators for mobility. Number of disabilities was not included because its inclusion might 

have washed away the effects of either trouble wallcing 400 meters or trouble walking up and 

down a flight of stairs. Independent predictors of the outcomes were then identified from 

among this smaller number of potentiaIly etiologic risk factors. Hereafter this model is 

referred to as the "etiologic model". 

Multivariate logistic-regression models were titted by maximum likelihoods using the 

BMDP EM/286 computing package (BMDP Statistical Software Inc., 1990). Follow-up 

interview number (1-12) was included as a categorical variable in the early models to assess 
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the assumption of constancy of the intercept across intervals. Using backwards stepwise 

procedures. potential risk factors selected in the univariate analysis were sequentially deleted 

from the initial models on the basis of lack of a statisticaIly significant change (pSO.05) in the 

likelihood ratio. As the models became more defined. variables eliminated in the early models 

(including follow-up interview number) were retested to check for possible confounding. ln 

addition, all variables not yet tested (Le. those which did not appear to be associated with faIls 

in the univariate analysis) were tested one by one in the mode!. Finally, each variable 

retained in the etiologic model of risk factors for falls as well as each variable not retained 

in the model was tested for age (65-74 years, ~75 years) and then sex interactionsl
. For 

significant interaction factors, such as sex for example, the results were reponed separately 

by estimating incidence density ratios of every risk factor for each sex from the single model 

with interactions. 

3.8.1.2 - Risk factors for fall-related in jury 

The outcome variable for this analysis was, for each follow-up interview, whether or 

not the subject had reponed a fall-related injury. The data were analyzed in two stages 

(univariate and multivariate) exactly as described in the analysis of risk factors for falls. Both 

a full model and an etiologic model of risk factors for fall-related injury were created, but no 

interaction analyses were conducted. 

1 Because of their exploratory and time-consuming nature, it was deemed useful to 
conduct interaction analyses only for the etiologic model of risk factors for falls. 
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CHAPTER 4 - RESUL TS 

This chapter begins with a description of the response to the initial and follow-up 

interviews. Il then describes the sociodemographic, lifestyle, and health chamcteristics of 

study participants. The characteristics and circumstances of falls suslained during the 48-

week foUùw-up are described in the next section. The frequency of falls and fall-related 

injury sustained in the year preceding the initial interview and during the 48-week follow

up are then described. The next section describes the risk factors for falls and fall-related 

injury, and the last section summarizes the main findings 

4.1 - RESPONSE 

4.1.1 - INITIAL INTERVIEW 

A total of 845 potential subjects were selected from the electoral list. Table 4.1 shows 

that 289 subjects (34.2 percent) were ineligible for inclusion in the study. The most frequent 

reason for exclusion was that the person selected from the list was living in an institutÏonal 

setting. Among the 556 persons who were eligible to participate, 417 (75.0 percent) completed 

the initial interview (Table 4.2). Fort y-six persons (8.3 percent) could not be contacted despite 

repeated visits to the home, and 93 persons (16.7 percent) refused to participate in the study 

either because they were not interested (12.9 percent) or because they were too sick (3.8 

percent). 

During the initial interviews, the interviewers identified Il subjects (2.6 percent) who 

required proxy respondents to answer on their behalfs. Nine of the Il subjects required 

proxies because of memory problems or confusion. One subject suffering from shingles was 

too sick to respond, and one subject was depressed and manifested behaviour problems. For 

six subjects, the spouse acted as proxy. Other relatives including a son, daughter or sibling 

responded for three subjects. A friend or acquaintt'lnce provided proxy responses for two 

subjects. 

z 
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TABLE 4.1 

ELIGIBILITY FOR INCLUSION IN THE STUDY 
AND REASONS FOR EXCLUSIONS 
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n % 

Selected from electoral lists 845 100.0 

Eligible for inclusion 556 65.8 

Ineligible for inclusion 289 34.2 

Living in an institution or noninstitutional 
collective dwelling with ten or more occupants(l) 100 11.8 

Person had moved or did not live at address 
indicated on electoral list 84 9.9 

Died 36 4.3 

Could not speak French or English 31 3.7 

Hospitalized at time of initial visit 21 2.5 

On vacation at time of initial visit 10 1.2 

Less than 65 years old 7 0.8 

Note: (1) According ~o the 1986 Canadian Census (Statistics Canada, 1986), 12 percent 
of the 28,155 persons aged 65 years and over in th(, territory of the DSC
MGH, lived in institutions or in noninstitutional collective dwellings with ten 
or more occupants. 
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TABLE 4.2 

RESPONSE TO THE INITIAL INTERVIEW 

n % 

ELIGIBLE FOR INCLUSION 556 100.0 

InitiaI interview completed 417 75.0 

Nobody home 46 8.3 

RefusaIs 93 16.7 
Not interestw 72 12.9 
Too sick 21 3.8 
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4.1.2 - FOLLOW-UP INTERVIEWS 

Table 4.3 provides details on the response to each of the 12 follow-up interviews. 

On average, 370 interviews were completed each four-week period for a total of 4,445 

completed follow-up interviews. The proportion of eligible subjects who completed the follow

up interviews was 90 percent or higher for aIl follow-up interviews. Most interviews (4,409 

of the 4,445 completed interviews) were conducted over the telephone. Four participants did 

not have a telephone in their home, necessitating at-home follow-up visits for a total of 37 

interviews. 

A total of 100 interviews were not completed because the subject refused to respond. 

Ninety-four interviews were not completed because the interviewers cou Id not contact the 

subject during the allotted interview period (six days after the date scheduled for the 

interview). Ninety-six interviews were not completed because the subject was on vacation at 

the scheduled interview time and could not he contacted. Finally, 35 interviews were not 

completed because the subject was either hospitalized or too sick to respond and there was 

no proxy respondent available. 

Thirty-four subjects were lost to follow-up during the study. Thirteen subjects (3.1 

percent of the original sample) died during the 48-week follow-up. Twenty-one subjects 

refused to continue to participate in the study while the study was ongoing. 

Table 4.4 shows the number of subjects by the number of follow-up interviews 

completed. Eight subjects (1.9 percent) did not complete any of the follow-up interviews, 

and 253 subjects (60.7 percent) completed ail 12 follow-up interviews. The majority of 

C subjects (84.7 percent) completed at least ten follow-up interviews. 
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TABLE 4.3 

RESPONSE TO THE TWELVE FOLLOW-UP INTERVIEWS 

------------------------------------------------------------- ----------------------------------------------------------_.---------------------.----------.-------------
Lost to follow-up 

------------------------------
Refused to 

Unable to On Hospitalized, continue 
FOLLOW-UP Eligible for Interviewed(l} Refused contact vacation too sick Died in study Total 
INTERVIEW interview n % n n n n n n n 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 417 386 92.6 6 7 10 0 1 7 8 
2 409 375 9l.7 5 8 15 5 0 1 1 
3 408 375 91.9 12 7 8 2 1 3 4 
4 404 367 90.8 10 12 10 1 1 3 4 
5 400 374 93.5 14 8 2 1 0 1 1 
6 399 372 93.2 6 14 4 2 1 0 1 
7 398 364 91.5 9 9 10 6 0 0 0 
8 398 370 93.0 6 7 8 7 0 0 0 
9 398 357 89.7 9 8 15 5 2 2 4 

10 394 364 92.4 8 5 11 3 2 1 3 
11 391 359 91.8 14 9 3 3 2 1 3 
12 388 382 98.5 1 0 0 0 3 2 5 

Total 4804 444S 100 94 % 3S 13 21 34 

Note: (1) Includes interviews which were partially completed. Missing data were treated as described in the Methods (Sections 
3.5.3.2 and 3.5.3.3). ~ r. 

c; 
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TABLE 4.4 

DISTRmUTION OF SUBJECTS BY NUMBER OF 
FOLLOW-UP INTERVIEWS COMPLETED 

Number of follow-up 
interviews completect<l) 

Total 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Subjects 
n % 

417 100.0 
8 1.9 
2 0.5 
6 1.4 
7 1.7 
3 0.7 
5 1.2 
3 0.7 
8 1.9 
6 1.4 

16 3.8 
28 6.7 
72 17.3 

253 (/J.7 
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Note: (1) Includes interviews which were partially completed. Missing data were 
trealed as described in the Methods (Sections 3.5.3.2 and 3.5.3.3) . 
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Fifty-four subjects (13.0 percent of 417 subjects) required a proxy respondent to 

complete one or more follow-up interviews. A total of 286 follow-up interviews (6.4 percent 

of the 4,446 interviews) were completed by proxy respondents. lllness and confusiOn. 

forgetfulness, or Alzheimer's disease were the most common reasons for needing proxy 

respondents (Table 4.5). Fifty-eight percent of the 286 interviews were completcd by the 

subjec~'s spouse, 25.2 percent were completed by other relatives, and the remaindcr (l6.S 

percent) were completed by a friend or acquaintance. 

One hundred and ninety-seven fa Ils identified during the follow-up interviews met the 

study definition of a fall. A Falls Questionnaire was completed for aIl 197 falls. N ineteen 

Falls Questionnaires (9.6 percent of the 197 questionnaires) were completed by a proxy 

respondent. In most cases (12 of 19), the proxy respondent was the subject's spouse. 

4.2 - DESCRIPTION OF SAMPLE 

This section de scribes the sociodemographic, health, and lifestyle characteristics of the 

study participants. Where applicable, their characteristics are compared to those of elderly 

persons living in the DSC-MGH territory as described in the 1986 Canadian Census (Statistics 

Canada, 1986 Census). For this analysis, the data on the time dependent exposure variables 

including number of different activities, number of activities. use of alcohol. disability·days. 

symptoms, and use of medication were obtained from the initial at-home interview. 
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TABLE 4.S 

REAS ONS FOR PROXY RESPONDENTS 
DURING FOLLOW-UP INTERVIEWS 

Subjects 
Reason for proxy nCI) % 

Total S4 100.0 

Illness 15 27.8 

Confusion, forgetfulness, 
Alzheimer's disease 12 22.2 

Unable to come to 
telephoneCl) 10 18.5 

Difficulty hearing 8 14.8 

RefusaI 5 9.3 

Difficulty communicating 
in French or English 4 7.4 

Interviews 
n % 
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288 100.0 

40 13.9 

116 40.3 

22 7.6 

68 23.6 

35 12.2 

7 2.4 

Notes: (1) Number of subjects who required a proxy respondent for one or more 
follow-up interview. 

(1) Includes subjects "not at home", "sleeping", and "in wheelchair". 
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4.2.1 - SOCIODEMOORAPHIC CHARACfERISTICS 

Table 4.6 describes the sociodernographic characteristics of the study subjects. One

third were male and two-thinis were fernaIe. The average age of males and females was 73.7 

and 75.5 years, respectively. Thirty percent of femaIe subjects were 80 years or older, 

compared to only 15.0 percent of male subjects. 

Over half of subjects (52.8 percent) spoke English, 36.7 percent spoke French, and 

10.6 percent spoke other languages such as Italian, Greek, Hungarian, Gennan, Polish, and 

Chinese. The majority were either currently married (42.9 percent) or widowed (36.7 percent). 

Only 15.8 percent were single (never married) and 4.6 were divorced or separated. Thirty

nine percent lived alone, 48.4 percent lived in two-person households, and 12.2 percent lived 

in households with three or more persons. 

One-quarter of subjects (26.9 percent) had elernentary school education, 46.8 percent 

had 8-11 years of schooling, and 23.3 percent had 12 years or more. Three percent did not 

know or could not remember the number of years of schooling that they had received. The 

majority of subjects (87.5 percent) were not employed. Nineteen percent reported that their 

annual household income was less than $10,000, 24.9 percent reported that their income was 

between $10,000 and $20,000, and one-third reported an income of more than $20,000 per 

year. One-fifth (20.6 percent) did not respond to the question on household incorne. 

Table 4.7 compares several sociodemographic characteristics of study participants with 

those of persons aged 65 years and over living in private households located in the territory 

of the DSC-MGH in 1986. This latter group represents the source population from which the 

sample was drawn. The data show that males and females aged 65-69 years were 

underrepresented in the sample, and those aged 80 and over were overrepresented. The 
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TABLE 4.6 
SOCIODEMOGRAPIDC CHARACTERISTICS OF STUDV SUBJECTS 

SOCIODEMOORAPHIC 
CHARACTERISTIC 

Total 

Su 
Male 
Female 

Age IrouP (years) 
65-69 
70-74 
75-79 
80-92 
Mean ± SO 

Males 
Total 
65-69 
70-74 
75-79 
80-91 
Mean ± SO 

fo'emales 
Total 
65-69 
70-74 
75-79 
80-92 
Mean ± SO 

Language 
English 
french 
Olher 

Marital statU! 
MllTied (includin, common law) 
Single (never married) 
Widowed 
Divorced. sepva&ed 

Number or persons ln bousebold 
One 
Two 
1luee or more 

Vean or ICboollna 
0-7 
8-10 
11 
12 or more 
Don', know 

Pald employment 
Yu 
No 

Annual bousehold Incorne 
<510,000 
510,000 - 520,000 
>520,000 - $40,000 
>$40,000 
No response 

SUBJECfS 
n 

417 

153 
264 

102 
111 
102 
102 

153 
42 
46 
42 
23 

264 
60 
65 
60 
79 

220 
153 
44 

179 
66 

153 
19 

164 
202 
51 

112 
97 
98 
97 
13 

52 
365 

83 
1()4. 
80 
64 
86 

74.8 ± 6.3 

73.7 ± 5.7 

75.5 ± 6.6 
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100,0 

36.7 
63.3 

24.5 
26.6 
24.5 
24.5 

100.0 
27.5 
30.1 
27.5 
15.0 

100.0 
22.7 
24.6 
22.7 
29.9 

.52.8 
36.7 
10.6 

42.9 
15.8 
36.7 
4.6 

39.3 
48.4 
12.2 

26.9 
23.3 
23.5 
23.3 
3.1 

12.5 
87.5 

19.9 
24.9 
19.2 
15.4 
20.6 
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TABLE 4.7 

COMPARISON OF THE SOCIODEMOGRAPHIC CHARACTERISTICS 
OF STUDY PARTICIPANTS AND PERSONS AGED 

65 YEARS AND OVER LIVING IN PRIVATE HOUSEHOLDS 
LOCATED IN THE DSe-MGH TERRITORY 

-------------------------------------------------------------------.-----------------------------._---

SOCIODEMOORAPHIC 
CHARACTERISTIC 

Sex 
Male 
Female 

Age group (yean) 
65-69 
70-74 
75-79 
~80 

Males 
65-74 
~7,5 

Females 
65-74 
~7S 

Number of penons in household 
One 
Two or more 

Paid employment 
Yes 
No 

Study 
participants 

(n=417) 
% 

36.7 
63.3 

24.5 
26.6 
24.5 
24.5 

55.5 
44.5 

44.7 
55.3 

39.3 
(/J.7 

12.5 
87.5 

DSC-MGH 
(n=24,700)(I) 

% 

37.9 
62.1 

31.2 
27.7 
20.8 
20.4 

63.6 
36.4 

58.6 
41.4 

39.2 
60.8 

12.7 
87.3 

Note: (1) Statistique Canada, Compilations spéciales du recensement de 
1986 par CLSC et OSC, R6gion 06A. 
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distribution of study participants by sex, number of persons in household and paid employment 

(the other variables for which data from the 1986 Census were available) was similar to that 

of those living in private households as identified in the 1986 Census. 

4.2.2 - LIFESTYLE HABITS 

Table 4.8 describes the lifestyle habits of the study participants. Subjects were asked 

to compare their level of physical activity with other people of the same age. Over half (54.5 

percent) felt that they were more active th~.n others of the same age, 21.6 percent felt that 

they were about the same, and 21.6 percent fell that they were less active. Ten subjects (2.4 

percent) did not know. 

Approximately one-quaner of study participants engaged in daily activities which 

required light physical effort such as driving or sitting. More than two-thirds engaged in 

activities which required moderate physical effort such as housework, carpentry, or walking, 

and only 2.9 percent described their daily activities as involving heavy physical effort such 

as pushing or carrying heavy objects. 

When asked about participation in 13 common activities in the past week, the majority 

of subjects (82.S percent) reported that they had walked for exercise one or more times, and 

84.7 percent had done sorne light housework or handiwork. One-third had done home 

exercises, 17.0 percent had done heavy housework or handiwork, and 14.9 percent had done 

sorne gardening. Very few subjects (S percent or less) had participated in any of the other 

eight activities including swimming, exercise classes, golf, dancing, bowling, tennis and other. 

About 17 percent had done 0-1 of these activities in the week preceding the initial interview, 

( 37.9 percent had done two activities, 24.0 percent bad done three, and 20.9 percent had done 

4-6 different activities. When the total number of all activities was cornputed, 27.6 percent 
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l TABLE 4.8 
LlFESTYLE HABITS OF STUDY SUBJECTS 

SUBJECfS 
LlFESTYLE HABITS n 
.... --...... -- ---_ ......... -......... -- ......... -......... -.. _ .... --............. _ ........... --_ ................ _ ......... -....... _ .. --.................. _ ............. --- -......... _--_ ... --... -- ---- ..... ------ ---........ 
Tolal 417 100.0 

Physlcal Actlvlty 
Phyllca1 ICllvlly cocnpared 10 peen 

MlICh more ICUve 132 317 
Sanewhll more acUve 95 228 
SIIIIC 90 2\.6 
Sanewhll le .. acuve 43 103 
Much le .. aCUve 47 11.3 
Don'l know 10 24 

Physlca1 effort ln daJly aCUvlUea 
Llgbl 114 273 
Modcrale 288 69.1 
Hcavy 12 29 
Don'l krlow 3 0.7 

Number of dtffcienl ICIJVlues 
0-1 72 17.3 
2 ISlI 37.4 
3 102 245 
4~ 87 20.9 
Mean ± SO 25 ± 12 

Number of acUvllle. 
0-10 79 19.0 
11-15 88 21 1 
16-20 98 23.5 
21-25 88 21.1 
26-52 64 15.4 
Mean ± SO 18.0 ± 8.4 

Social Lire 
Member of SOCial group 208 49.9 

Frequency of IOClai galhenng. 
More Iban once a week 184 44.1 
Once a week 107 25.7 
Al lcall once a mOllah 67 16.1 
Lai Iban once a month 41 9.8 
Never 18 43 

Soclallife 
Very sau.fYIII' 160 38.4 
Rather .alllfYIII' 186 44.6 
Unsau.fyml 71 17.0 

Own esl or dot 56 13.4 

Smok" clpreUel 85 20.4 

U. 01 Alcelloi 
Frequency 01 alcchol consumplion 

E~ry day 61 146 
Al leall once • wedt 81 19.4 
One or more lime. a month 49 118 
Le .. ahan once a monah 82 197 
Don', dnnlc 143 34.3 
Don', know 1 0.1 

Number of alcoholic drinks per weelt 
0 239 57.3 - 1-3 93 22.3 
4-10 40 9.6 

11-70 45 10.8 
Mean ± SO 36 ± 8.5 

.. -.. -----.. -----_ .. _------------....... _---------.. -------_ .. _----.. -------.. ----.... -.. _ .............. _---_ ........................... _ .. -................. _ ........................................ -............... . 
Note: (1) Tocala m.y not add lO 417 because of millina daaa. 



f 

( 

Page 112 

had panicipated in 0-10 activities in the past week, and 32.1 percent had panicipated in 21 

or more activities. 

About half of subjects belonged to a Golden Age Club, parish, or sorne other club or 

association. The majority (69.8 percent) panicipated in a get-together with family, friends, or 

acquaintances once a week, 16.1 percent did so at least once a month, and 14.1 did so less 

than once a month or never. Most subjects (83 percent) were satisfied with their social life, 

although 17 percent reported that their social Iife was unsatisfying. Thirteen percent of 

subjects owned a pet dog or cal. 

One-fifth of the sample smoked cigarettes. and 65.5 percent had taken at least one 

drink of heer, wine, liquor, or other alcoholic beverage in the last 12 months. Fourteen 

percent were daily drinkers. 

4.2.3 - HEAL TH ST A TUS 

Table 4.9 presents data on the health status of study participants. Subjects were asked 

to describe their state of health compared to other people the same age. Seventy-two percent 

felt their health was good or excellent. 22.8 percent felt it was average, and 5.5 percent felt 

that they were in poor health. The majority of subjects (79.3 percent) were satisfied with 

their health. Twenty percent were not too satisfied or not at aIl satisfied with their health. 

Data on recent health status included short-term (two-week) disability, and symptoms 

experienced in the two weeks preceding the interview. Only 22 subjects (5.3 percent) had 

spent one or more days in bed because of a health problem in the two weeks preceding the 

( initial interview, and 15.6 percent had to eut down on the things they usually did because of 

their health. Over half (53.2 percent) had recently experienced one or more non specifie 
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1 TABLE 4.9 
HEAL TH CHARACTERISTICS OF STUDV SUBJECTS 

.. ---.. -.. -.. -_ .. --- .................. -.. --..... _ ....... _ ............. -.......... -.. -_ .. --- ............. _--_ ...... -- ....... _ .. _-....... _ .. _ .. -_ ........ _-- -- -- -_ ..... --- -_ ........ -... --.................. -............ 
SUBJECfS 

HEALTH STATUS n(l) % 
.. --_ .. -...... _ ....... -- -_ .... --.. -- --_ ..... -.... __ ............ _---_ ..... ---- -... ..-- .......... ---_ .... _ .. _ .......... _ .................... --_ .. -..................... -- -_ .... -- .. _.......... -_ .... -- ......... -- .. 
Total 417 100.0 

Self-Reported Health 
Self-perceived health status 

Excellent 133 31.9 
Good 166 39.8 
Average 95 22.8 
POOl 23 55 

Satisfacuon with health 
Very satisfied 169 40.05 
Somewhat satisfied 162 38.8 
Not 100 satisfied 61 16.1 
Not al all satisfied 19 4.6 

Two-Week DisablUty 
Bed-days 22 5.3 
Aetivity-limitatlon days 6S 15.6 

Symptoms 
Shon of breath on exenion 154 36.9 
Other dizziness 81 20.9 
Dizziness on standing 69 16.5 
Palpitations 49 11.8 
Shon of breath at rest 42 10.1 

- Number of syrnptoms 
0 195 46.8 
1 115 27.6 
2 51 13.1 
3-5 50 12.0 
Mean ± 5D 1.0 ± \.2 

Cbronl<: Healtb Problems 
Arduitis or meumatism 230 55.2 
Higlt blood pressure 167 40.0 
Heut trouble 124 19.7 
Vision problem 121 19.0 
Hearing problem 95 22.8 
Respiratory disor<ier 6S 15.1 
Diabetes 40 9.6 
Stroke 29 1.0 
Other long-term problem 152 36.5 

Number of chronie health problems 
0 47 11.3 
1 94 22.5 
2 101 24.2 
3 71 11.0 
4 57 13.7 
5·7 47 11.3 
Mean ± SO 2.4 ± 1.6 

LoDI" Teno DMbWty 
Experiences trouble: 

Walking 400 meters lOS 25.2 
Walking up and down stails 144 34.5 , Curying a 12-pound object 143 34.3 
Standing for long periods 129 30.9 
Bending down 125 30.0 
Cutting toenails 147 35.3 
Using fmgen to grasp 64 IS.3 
Reaching 52 12.5 
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TABLE 4.9 (contlnued) 

SUBIECfS 
HEALTH STATUS n 
.. -......... --_ ........ -- "' ...... --- _ .... __ ........... -.......... _ .. -.. -.. _ .......... -- .... -........ _ ..... --_ .............. -......... -...... _- .... _- -----......... -.... __ ...... -- ............. -_ ................... _ ........... 
Nurnber of disabiliùes 

0 151 
1-2 121 
3-5 84 
6-8 61 
Mean ± sn 

Use or HeaJtb Services 
Number of ophthalmologlSl consullillons 

0 160 
1 179 
2 42 
3 10 
4-50 26 
Mean ± sn 

Number of physician consultatiolls 
0-1 109 
2-3 115 
4-5 85 
6-10 67 
12-72 41 
Mean ± sn 

Consulted other health professionals 120 

Hospllllized in 12 rnonlhs preceding initial intervicw 88 

Received hornecarc 56 

Use or Medication 
Medicine for blood p'essure 146 
Vilamins or minerais 137 
Medicine for the heart 91 
Trll1'luilizers 89 
Medicine for arthritis 69 
Laxatives 57 
Oilier pain rclievers 55 
Stornach rcmedies 51 
Olher mlJOf medications 39 
Olher minor rnedications 31 
Medicine for diabcles 28 
Coup Of cold remcdies 21 
Anticoalularus 20 
Medicine for aslhm. or COPl)l2l 19 
AntiblOtica 10 

Number of medic.tions 
0 68 
1 94 
2 108 
3 77 
4 45 
5-8 25 
Mean ± SD 

Quetellt Jude! 
14.19 - 21.33 101 
21.36 - 23.52 106 
23..53 - 25.96 91 
25.97 - 41.51 104 
Missing 15 

Notes: (1) 

(2) 
T otals rn.y nol ~ 10 417 bec.use of DÙSSing data. 
Chronic obslrUCllve pulmonary diseue . 

36.2 
29.0 
20.1 
14.6 

2.1 ± 2.2 

38.4 
42.9 
10.1 
2.4 
6.2 

1.2 ± 2.8 

26.1 
27.6 
20.4 
16.1 
9.8 

4.8 ± 6.6 

28.8 

21.1 

13.4 

35.0 
32.9 
21.8 
21.3 
16.5 
13.7 
13.2 
12.2 
9.4 
7.4 
6.7 
5.0 
4.8 
4.6 
2.4 

16.3 
22.5 
25.9 
18.5 
10.8 
6.0 

2.1 ± 1.5 

24.2 
25.4 
21.8 
24.9 
3.6 
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symptoms, and the most commonly experienced symptoms were shortness of breath on exenion 

(36.9 percent), dizziness, giddiness, vertigo, or light-headedness (20.9 percent), and dizziness 

on standing up quickly (16.5 percent). 

Most subjects (88.; percent) had at least one chronic health problem and the average 

number of problems per subject was 2.0 (±1.5). The most common chronic health problems 

were arthritis or rheumatism (55.2 percent), high blood pressure (40.0 percent), hean trouble 

(29.7 percent), vision problems (29.0 percent) and hearing problems (22.8 percent). 

About 64 percent of subjects had one or more long-tenn disabilities, and the mean 

number of disabilities per subject was 2.5 (±2.7). The most common disabilities were cutting 

toenails (35.3 percent), walking up and down stairs (34.5 percent) and carrying a 12-pound 

object (34.3 percent). 

Two-thirds of study subjects had consulted an ophthalmologist, optometrist or optician 

about their eyes or vision during the 12 months preceding the interview, and the mean number 

of consultations was l.2 (±2.8) per subject. Most (91.8 percent) had consulted a physician 

about their health in the past 12 months and the average number of physician consultations 

per subject was 4.8 (;t6.6). Twenty-nine percent had consulted another health professional 

(any of a nurse, pharmacist, chiropractor, or physiotherapist) one or more times in the past 

twelve months, and 2l.1 percent been hospitalized al least once in the year preceding the 

interview. Thirteen percent of study participants reported that they received community 

services at home such as meals-on-wheels, homecare, or friendly visitors, at the time of the 

initial interview. 

The majority of subjects (83.7 percent) had used one or more medications in the two 

days preceding the initial interview. The average number of medications used was 2.1 (±1.5) 

per subject. Seventeen percent had used four or more medications. The most commonly used 
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medications were medicine for blood pressure (35.0 percent), vitamins or minerais (32.9 

percent), medicine for the heart (21.8 percent), tranquilizers, medicine for the nerves or 

medicine to help sleep (21.3 percent), and medicine for anhritis or rheumatism (16.5 percent). 

4.2.4 - TIME DEPENDENT EXPOSURE VARIABLES 

Table 4.10 shows the distribution of shon-tenn and average exposure to each time 

dependent exposure variable by category of response. For continuous measures of average 

exposure, including number of different activities, number of activities, number of aIcoholic 

drinks, number of symptoms and number of medications, responses were subdivided into 

quartiles. Responses ta the categorical measures of average exposure were ccltegorized into 

"none (exposure not reponed in any preceding interview), "less than half' (exposure reported 

in at least one but less than half of preceding interviews) and "half or more" (exposure 

repon~ in half or more of preceding interviews). Appendix VI presents descriptive data on 

the variability in exposure to the rime dependent (and stable) exposure variables over time. 

4.3 - DESCRIPTION OF FALLS SUSTAINED DURING THE 48-WEEK FOLLOW
UP PERIOD 

This section describes where and when the 197 faIls sustained during the 48-week 

follow-up period occurred. Il aIso describes other characteristics of falls including activity 

engaged in at the time of the faIl and subject self-repons of the reasons for the faIl. 

4.3.1 - WHERE FALL OCCURRED 

The majority of faIls (86.8 percent of 197 faIIs) occurred in a location which was 

familiar to the subject One hundred sixteen faIls (58.9 percent) occurred inside a building, 
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TABLE 4.10 

DISTRIBUTION OF SHORT-TERM AND AVERAGE EXPOSURE 
TO TIME DEPENDENT EXPOSURE VARIABLES 
DURING THE 48-WEEK FOLLOW-UP PERIOD 

Person-months(1) 
VARIABLE n 
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----.............. -------_ ........... -.. __ .. _-_ .. -----............. ---_ ...... ---_ .. -----------_ .. _-----_ .. _-_ .... _-_ .. --_ .. --_ .. _--....... _---- .. _-_ .. 
Total 4,76111 100.0 

LIFESTYLE HABITS 
Number of differenl activities 
Short-term 

0-1 694 14.6 
2 1,810 38.0 
3 1,428 30.0 
4-7 831 17.4 

Average 
o ~1.9 1,010 21.2 

2.0~2.4 1,363 28.6 
2.5~3.1 1,199 25.2 
3.2~.0 1,191 25.0 

Number of activities 
Short-term 

0~10 1,050 22.1 
11-15 1,191 25.0 
16-20 672 14.1 
21-25 998 21.0 
26-70 851 17.8 

Average 
0-12.7 1,193 25.0 

12.8~1'.2 1,188 24.9 
1'.3~22.2 1,198 25.2 
22.3-54.0 1,184 24.9 

Number of alcoholic drinks 
Short-term 

0 3,022 63.5 
1-3 798 16.8 
4-10 529 11.1 
11-84 412 8.7 

Average 
0 1,931 40.5 

0.1-0.3 492 10.3 
0.4-2.8 1,149 24.1 
2.9-10.0 1,191 25.0 

HEALTH ST ATUS 
Two-Wetk Disabl6ty 
Bed-days 
Short-term 

No 4,502 94.5 
Yes 261 5.5 

Average 
None 3,826 80.3 
Less than half 795 16.7 
Half or mŒe 142 3.0 

Activity-limitation days 
Short-tenn 

No 4,117 86.S 
Yes 645 13.5 

Average 
None 2,788 58.5 
Less than half 1,600 33.6 
Half or more 375 1.9 
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TABLE 4.10 (continued) , 
-_ .... _----_ ........ -------------- ... _-_ ....... _--.. ----- ...... -.... _ .. _ .. -------------------------------------------_ ... ------------------

Person-monlhs 
VARIABLE n % 
.... ---_ ............ ----------------_ .... -.. _--_ .. -----_ ... _--------------------------... _--.. _---------------------------_ .. _ ...... -----
Symptoms 
Dlzzmcss on standing 
Short-tenn 

No 4,458 93.6 
Yes 305 6.4 

Average 
None 3,518 73.9 
Less lhan half 898 18.9 
Half or more 347 7.3 

Olher djzziness 
Short-term 

No 4,264 89.5 
Yes 499 10.2 

Average 
None 3,109 65.3 
Less than half 1,173 24.6 
Half or more 481 10.1 

Palpitations 
Short-tenn 

No 4,373 91.8 
Yes 390 8.2 

( Average 
None 3,619 76.0 
Less lhan half 772 16.2 
Half or more 372 7.8 

Short of breaIh al rest 
Short-term 

No 4,403 92.4 
Yes 360 7.6 

Average 
None 3,746 78.6 
Less ahan half 727 15.3 
Half or more 290 6.1 

Short of brealh on exertion 
Short-tenu 

No 3,802 79.8 
Yes 960 20.2 

Avemge 
None 2,406 5O.S 
Less ahan half 1,355 28.4 
Half or more 1,002 21.0 

Number of symplOl11s 
Short-Ierm 

0 3,228 67.8 
1 866 18.2 
2 442 9.3 

C 3-5 227 4.7 
Average 

0 1,514 31.8 
0.1-0.3 955 20.1 
0.4-0.9 I,OS3 22.1 
1.0-5.0 1,241 26.0 



TABLE 4.10 (continued) 

1 
Person-months 

VARIABLE n % 
.... _---_ ...... _-_ .... _ ..... __ .. _- ... ---_ ... _-----_ ......... _-----.. ---_ .. ---_ ... ---_ ... __ ..... ----_ ......... _---....... --_ .. __ .... -- ......... _---_ ....... ---.... ---.. -........ 
Follow-up rail 
Short-term 

No 4,493 94.3 
Yes 270 5.7 

Average 
None 3,130 65.7 
Less than half 1,363 28.6 
Half or more 270 5.7 

USE OF MEDICATION 
Medicine for arthritis 
Short-term 

No 4,043 8~.1 
Yes 7œ 14.9 

Average 
None 3,615 75.9 
Less than half 439 9.2 
Half or more 700 14.9 

Other pain relie vers 
Short-term 

No 4,316 90.9 
Yes 434 9.1 

Average 
None 3,552 74.6 
Less than half 765 16.1 
Half or more 446 9.4 

Tranquilizers 
Short-term 

No 3,902 82.1 
Yes 848 17.9 

Average 
None 3,434 72.1 
Less than half 425 8.9 
Half or more 904 19.0 

Medicine for blood pressure 
Short-term 

No 3,074 64.7 
Yes 1,676 35.3 

Average 
None 2,845 59.7 
Less than half 226 4.7 
Half or mŒe 1,692 35.5 

Medicine for the heart 
Short-term 

No 3,860 81.2 
Yes 890 18.8 

Average .,.. None 3.601 75.6 
Less than half 266 5.6 
Half or mŒe 896 18.8 
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VARIABLE 

Antibiotics 
Short-term 

No 
Yes 

Average 
None 
Les.'! Ihan ha1f 
Half or more 

Laxatives 
Short-term 

No 
Yes 

Average 
None 
Less !han ha1f 
Half or more 

SlOmach remedies 
Short-term 

No 
Yes 

Average 
None 
Les.'! !han half 
Half or more 

Cough or cold remedies 
Short-term 

No 
Yes 

Average 
None 
Les.'! !han ha1f 
Half or more 

Vitamins or minerais 
Shon-tenn 

No 
Yes 

Average 
None 
Less !han ha1f 
Half or more 

Anticoagulants 
Short-tenn 

No 
Yes 

Average 
None 
l.ess !han half 
Half or more 

TABLE 4.10 (continued) 

n 

4,654 
96 

4,426 
267 
70 

4,206 
544 

3,747 
450 
566 

4,300 
450 

3,850 
455 
458 

4,591 
158 

4,149 
509 
lOS 

3,239 
1,511 

2,798 
470 

1,495 

4,384 
372 

4,284 
120 
359 

Person-months 
% 

98.0 
2.0 

92.9 
5.6 
1.5 

88.6 
11.4 

78.7 
9.4 

11.9 

90.5 
9.5 

80.8 
9.6 
9.6 

96.7 
3.3 

87.1 
10.7 
2.2 

68.2 
31.8 

58.7 
9.9 

31.4 

92.2 
7.8 

89.9 
2.5 
7.5 
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- Notes: 

VARIABLE 

Medicine for diabetes 
Shon-term 

No 
Yes 

Average 
None 
Less than half 
Half or more 

Medicine for astltma or COpl)<3l 
Shon-term 

No 
Yes 

Average 
None 
Less than half 
Half or more 

Omer major medications 
Shon-term 

No 
Yes 

Average 
None 
Less titan half 
Half or more 

Other minor medications 
Shon-term 

No 
Yes 

Average 
None 
Less Ihan half 
Hall or more 

Number of medications 
Short-term 

Average 

o 
1 
2 
3 
4 
5-8 

0-0.9 
1.0-1.8 
1.9-2.1 
2.8-8.5 

TABLE 4.10 (continued) 

n 

4,413 
349 

4,382 
26 

355 

4,506 
250 

4,454 
92 

217 

4,245 
511 

Person-monlhs 

4,049 
238 
476 

4,470 
285 

4,247 
259 
257 

836 
1,211 
1.324 

711 
441 
240 

1.095 
1.323 
1.154 
1.191 

% 

92.7 
7.3 

92.0 
0.5 
7.5 

94.7 
5.3 

93.5 
1.9 
4.6 

89.3 
10.7 

85.0 
5.0 

10.0 

94.0 
6.0 

89.2 
5.4 
5.4 

17.6 
25.4 
21.8 
14.9 
9.3 
5.0 

23.0 
27.8 
24.2 
25.0 
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------------------.. ----------_ .. _-_ ... _-----------.. -------_ ............ ------------_ ...... _-_ .... _---- ....... _-----........ _-_ .. _ ....... --_ ... 
(1) 

(2) 

(3) 

A person-month of follow-up was equivalent to four weeks. 
Includes 4,445 completed foUow-up interviews and 318 "missing" interviews for WhlCh data on 
exposure were extmcted from the nearest prœeding completed interview. Totals for each variable 
may vary because of missing data. 
Chronic obstructive pulmonary disease. 
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and 41.1 percent occurred outside (Table 4.11). The majority of indoor faIls occurred in the 

subjects' homes, and the majority of outdoor faIls occurred in the street, parking lot, or 

sidewaIk. Table 4.12 shows that, with the exception of a slighdy higher proportion of indoor 

falls occurring among those aged 80 years or older, there was little difference in the 

distribution of indoor and outdoor faIls by age group or sex. 

Table 4.13 shows that indoor falls were evenly distributed by room or area in which 

the faIl occurred. A total of 22 falls (11.2 percent) occurred on stairs. Twelve stair-related 

falls occurred inside a building and the remainder occurred on outdoor stairs. 

Subjects who ·fell outdoors were asked about the weather conditions at the lime of the 

fall. One-third of outside falls (33.3 percent) occUITed when il was very sunny, 24.7 percent 

occurred during precipitation of sorne kind (rain, snow, hail, sleet), 4.9 percent occurred when 

it was very windy, and for 37.0 percent of faIls, subjects did not remember any particular 

weather condition. 

Ail subjects were asked about the quaIity of the lighting in the place where they fell. 

Most falls (81.2 percent of 197 faIls) occurred in a place which was weil lit, 10.2 percent 

occurred in a place which was poorly lit, and subjects could not remember the quality of the 

lighting for 8.6 percent of falls. 

Recause the circumstances and characteristics of indoor and outdoor falls were quite 

differem, many of the subsequent analyses differentiate belween indoor and outdoor faIls. 
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TABLE 4.11 

DISTRmUTION OF FALLS SUSTAINED DURING 
THE 48-WEEK FOLLOW-UP PERIOD 

BY LOCATION WHERE FALL OCCURRED 

FALLS 
LOCATION n 

Total 197 

Indoor falls 116 
Subject's home 82 
Another building 26 
Don't know 8 

Outdoor faIls 81 
Street, parking lot, sidewalk 40 
Stairs 10 
Otherl) 31 
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% 

100.0 

58.9 
41.6 
13.2 
4.1 

41.1 
20.3 
5.1 

15.7 

Note: (1) Includes locations such as on the earth, mud or grass, in the 
garden, on the snow or ice, into a boat, onto the baIcony. 
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TABLE 4.12 

OISTRmUTION OF INDOOR AND OVTOOOR FALLS 
BY AGE GROUP AND SEX 

Total 

Age group (years) 
65-69 
70-74 
75-79 
80-92 

Sex 
Male 
Female 

Indoor 
(n=116) 
% 

100.0 

25.9 
16.4 
22.4 
35.4 

30.2 
69.8 

Xl (age group) = 2.12; p=O.55. 
Xl (sex) = 0.25; p=O.62. 

FALLS 
Outdoor 
(n=81) 
% 

100.0 

27.2 
19.8 
27.2 
25.9 

34.6 
65.4 
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Total 
(n=197) 
% 

100.0 

26.4 
17.8 
24.4 
31.5 

32.0 
68.0 



TABLE 4.13 

DISTRmUTION OF INDOOR FALLS SUSTAINED DURING 
THE 48-WEEK FOLLOW-UP PERIOD 

DY ROOM WHERE FALL OCCURRED 
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---------.----------------------------------------------------------------.------_._--------------
FALLS 

ROOM n % 

--------------------------------------------------------------------------------------------------

Total 116 100.0 

Bedroom 22 19.0 

Living room 19 16.4 

Bathroom 16 13.8 

Kitchen 16 13.8 

Hallway 15 12.9 

Stairs 12 10.3 

Other 13 11.2 

Don't know 3 2.6 
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4.3.2 - WHEN FALL OCCURRED 

Table 4.14 shows that most faIIs (40.1 percent of 197 falls) occurred between 12:00 

and 17:30 during the aftemoon, followed by moming (24.9 percent) and then evening (15.2 

percent). Only 18 faIIs (9.1 percent) occwred during the night between 23:00 and 5:30. 

Fewer faIIs occurred on the weekend (Saturday and Sunday) compared to other days 

of the week (Table 4.15). The highest number of falls occurred on Monday and Tuesday, 

and the lowest occurred on Saturday. 

4.3.3 - ACTIVITY AT TIME OF FALL 

f The most common activity by far at the time of falling was walking (Table 4.16) . ... 
Fort y percent of the 197 faIls occurred while the subject was walking. Thiny falls (15.2 

percent) were stair- or step-related, and 21 faIIs (10.7 percen~) occurred while the subject was 

getting up. The majority of outdoor falls occurred while the subject was walking. AIso, 

proportionately more outdoor falls occurred during stair- or step-related activities. Indoor 

fallers tended to fall while getting up and for a wide variety of "other" reasons. 

Only 23 faIls (11.7 percent) occurred while the subject was in a hurry. Most falls 

were unexpected - only 18 faIls (9.1 percent of 197 falls) had been anticipated by the subject. 

4.3.4 - SYMPrOMS BEFORE FALL 

Table 4.17 shows that subjects experienced few symptoms just prior to falling. The 

most common symptoms experienced were vertigo or light-headedness (10.2 percent of 197 

faIls) and sudden weakness in the legs (6.1 percent of 197 faIIs). 
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TABLE 4.14 

DISTRWUTION OF FALLS SUSTAINED DURING THE 48-WEEK 
FOLLOW-UP PERIOD BY TI ME OF DA Y 

TIME OF FALL 
(24-hour c1ock) 

Total 

6:00 - 11:59 

12:00 - 17:59 

18:00 - 22:59 

23:00 - 5:59 

Don't know 

FALLS 
n % 

197 100.0 

49 24.9 

79 40.1 

30 15.2 

18 9.1 

21 10.7 
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TABLE 4.15 

DISTRmUTION OF FALLS SUSTAINED 
DURING THE 48-WEEK FOLLOW-UP 

PERIOD DY DA Y OF THE WEEK 

FALLS 
DAY OF WEEK n % 

Total 197 100.0 

Monday 3S 17.8 

Tuesday 3S 17.8 

Wednesday 31 15.7 

Thursday 29 14.7 

Friday 26 13.2 

Saturday 15 7.6 

Sunday 21 10.7 

Oon'l know S 2.5 
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TABLE 4.16 

ACTIVITY AT TIME OF F ALL FOR FALLS SUSTAlNl;;;O 
DURING THE 48-WEEK FOLLOW-UP PERIOD 

AcnVITY AT 
TIME OF FALL 

Total 

Walking 

Stair or step-related 

Getting up 

Other 

Indoor 
(n=111)(1) 

% 

100.0 

25.2 

10.8 

18.0 

46.0 

Xl (activity at time of faU) = 47.36; p<O.Ol. 

FALLS 
Outdoor 
(n=81) 

% 

100.0 

63.0 

22.2 

1.2 

13.6 

Total 
(n=192) 

% 

100.0 

41.2 

15.6 

10.9 

32.3 

Note: (1) Excludes five indoor faIIs for which activity at time of faU was not known. 
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TABLE 4.17 

SYMPTOMS EXPERIENCED JUST BEFORE 
FALLING FOR FALLS SUST AlNED 

DU RING THE 48-WEEK FOLLOW-UP PERIOD 

FALLS 
SYMPfOMS n 

Venigo or light-headedness 20 10.2 

Sudden weakness in legs 12 6.l 

Weakness 1 0.5 

Palpitations 0 0.0 

Short of breath 0 0.0 

Coughing 0 0.0 

Difficulty talking 0 0.0 

Flashing lights 0 0.0 

Other symptoms 15 7.6 
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Note: (1) Categories of response were not mutually exclusive. Percentages were 
calculated using the total number of falls (n=197) as the denominator . 
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4.3.5 - SELF-REPORTS OF CAUSES OF FALLS 

Classification of the reasons for falls according to subjects' self-reports suggested that 

43.1 percent of falls involved environment-related factors (Table 4.18). HeaIth-related factors 

were cited as the cause of 35.5 percent of falls, and both environment and health-related 

factors were mentioned for 16 falls (8.1 percent). Twenty-six faIls (13.2 percent) could not 

he categorized, in most cases because the subject did not know the cause of the fall. Indoor 

fallers tended to cite heaIth-related reasons for their falls, while the majority of outdoor fallers 

blamed their faIls on environment-related factors. 

Table 4.19 lists 18 phrases or words which recurred in the subjects' self-reports of the 

reasons for faIling. The most frequently recurring phrases or words included slipped. tripped. 

snow or ice, 108t balance, and dizziness or light-headedness. 

In addition to self-reports of the causes of falling, each subject was asked systematically 

if the faU was the result of slipping, tripping, a surprise event, tuming head quickly or getting 

up quickly. Table 4.20 presents these results. There is a concordance between the causes 

mentioned in the self-reports of the reasons for faIling and the responses to systematic 

questions on tripping and slipping. In Il of 49 trip falls, stairs or steps were cited as the 

causal agent, and in 31 of 51 slip falls, snow or ice was cited as the precipitator. 

Table 4.21 compares sorne characteristics of faIls which occurred for health-related 

reasons with those which occurred for environment-related reasons, according to the subjects' 

self-reports. The data show that a higher proportion of environrnent-related faIls occurred 

among females. By age group, there was a slight excess of health-related faUs in the oldest 

age group, while the highest proportion of environment-related falls occurred in lhe youngest 
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TABLE 4.18 

SELF-REPORTS OF REASONS FOR FALLS SUSTAINED 
DURING THE 48-WEEK FOLLOW·UP PERIOD 

REASON 
FOR FALL 

Total 

Health-relatcd 

Environment-related 

Environment and 
health-related 

Unknown 

Indoor 
(n=116) 

% 

100.0 

46.6 

27.6 

8.6 

17.2 

FALLS 
Outdoor 
(n=81) 

% 

100.0 

19.8 

65.4 

7.4 

7.4 
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Total 
(n=197) 

% 

100.0 

35.5 

43.1 

8.1 

13.2 

_._---------------------._----------------------.--------------.... ------------------------------------_ .... '.-
Xl (reason for fall) = 29.05; p<O.Ol. 
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TABLE 4.19 

FREQUENCY OF 18 PHRASES OR WORDS WHICH RECURRED 
IN SUBJECTS' SELF-REPORTS OF REASONS FOR 

FALLS SUSTAINED DU RING THE 48-WEEK FOLLOW-UP PERIOD(!) 

RECURRING PHRASES 

Slipped 
Tripped 
Snow or ice 
Lost balance 
Dizziness or light-headedness 
Weakness in legs 
Chronic health problem 
Problem with sidewalk, road, pavement 
Carelessness 
Blackout 
Footwear 
Medication 
Wet surface 
Problem with lighting 
Problem with vision 
Carrying something 
Acute health problem 
Weakness 
Don't know 

n 

47 
47 
31 
24 
21 
14 
12 
12 
11 
10 
8 
7 
7 
5 
5 
5 
2 
2 

24 

FALLS 

23.9 
23.9 
15.7 
12.2 
10.7 
7.1 
6.1 
6.1 
5.6 
5.1 
4.1 
3.6 
3.6 
2.5 
2.5 
2.5 
1.0 
1.0 

12.2 

Notes: (1) Based on subjects' verbatim self-repons of the reason for the fall. 
(2) Categories of response were not mutually exclusive. Percentages were 

calculated using the total number of faIls (n=197) as the denominator. 
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TABLE 4.20 

RESPONSE TO SYSTEMATIC QUESTIONS ON CAUSES OF FALLS 
SUSTAINED DURING THE 48-WEEK FOLLOW-UP PERIOD 

CAUSE 
OF FALL(I) 

Slipped 

Tripped 

Surprise event 

Tuming head quickly 

Getting up quickly 

Indoor 
(n=116) 

%(2) 

19.0 

12.9 

5.2 

3.5 

2.6 

FALLS 
Outdoor 
(n=81) 

%(2) 

33.3 

44.4 

3.7 

0.0 

0.0 

Total 
(n=197) 

%(2) 

25.9 

24.9 

4.6 

2.0 

1.5 

Notes: (1) Subjects were asked whether or not the fall was the result of any of the events 
listed. 

(2) Categories of response were not mutually exclusive. Percentages were 
calculated using the total number of falls as the denominator. 
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TABLE 4.21 

COMPARISON OF HEALTH- AND 
ENVIRONMENT -RELATED F ALLS(l) 
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===================================================:================== 

Health-related 
(n=70) 
% 

======================================= 
Sex 

Male 
Female 

Age group (years) 
65-69 
70-74 
75-79 
80-92 

Location of fall 
Indoor 
Outdoor 

Activity al lime of fall(2) 
Walking 
Stair or step-related 
Getting up 
Other 

Tripped 

Slipped 

Injury 

Consulted health professional 

42.9 
57.1 

25.7 
17.1 
20.0 
37.1 

77.1 
22.9 

21.2 
22.7 
24.2 
31.8 

12.9 

5.7 

42.9 

20.0 

FALLS 
Environmen t
related 
(n=85) 
% p 

-----------------.... -------------------_ ...... ---

28.2 
71.8 

32.9 
17.7 
27.1 
22.4 

37.7 
62.4 

55.3 
12.9 
3.8 

28.2 

50.6 

30.6 

47.1 

9.4 

0.08 

0.22 

<0.01 

<0.01 

<0.01 

<0.01 

0.72 

0.10 

=======================================================~======;======= 

Notes: (1) Excludes 42 of 197 faIIs for which subject self-reports of reasons for the fall 
were l>oth environment and health-related or were unknown. 

(2) Excludes four health-related fails for which activity at time of faIl was 
unknown. 



• 

Page 136 

age group. By far the majority of heaIth-related faIls occurred indoors whereas two-thirds of 

environment-related faIls occurred outdoors. 

Activity at the time of faII varied according to whether the reason for the fall was 

rehted lo health or to the environment. Over half of environment-related faIls occurred while 

the subject was waIking. Only one-fifth of heaIth-related falls occurred while the subject was 

walking. However, compared to environment-related faIls, proportionately more health-related 

faIls were stair-related or occurred white the subject was getting up. A trip or slip was cited 

more frequently for environment-related faIls. FinaIly, while the injury rates were sirnilar, 

health professionals were consulted more frequendy for heaIth-related than for environment

related faIls. 

<\ 4.3.6 - OTHER CHARACI'ERISTICS OF FALLS 

Table 4.22 describes several other characteristics of falls which occurred during the 

48-week follow-up. About haIf of the falls were witnessed. Also, only one subj~t 

experienced a "long lie". About two-thirds of subjects got up alone after the falI. 

4.4 - FREQUENCY OF FALLS AND FALL-RELATED INJURY 

Data on the frequency of faIls and faIl-related injuries are presented in this section. 

Section 4.4.1 presents data on faIls sustaincd in the 12 months preceding the initial interview. 

Section 4.4.2 describes the frequency of falls, repeat faIls, and fall-related injuries sustained 

during the 48-week follow-up period, and Section 4.4.3 compares the data obtained in the two 

time intervals . 
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TABLE 4.22 

CHARACTERISTICS OF FALLS EXPERIENCED DURING 
THE 48·WEEK FOLLOW-UP PERIOD 

FALLS 
CHARACTERISTIC n 

Total 197 100.0 

Direction of the fall 
Forward 74 37.6 
Backward 58 29.4 
To the side 47 23.9 
Other 9 4.4 
No answer 9 4.6 

Part of body which received most impact 
Knees 38 19.3 
Buuocks 36 18.3 
Upper exttemities 20 10.2 
Lower ext::ernities 12 6.1 
Hips 10 5.1 
Head 10 5.1 
Other 61 62.9 
No answer 10 5.1 

Distance subject fell 
Same as own height 132 67.0 
Greater than own height 8 4.1 
Less than own heighl 49 24.9 
No answer 8 4.1 

Surface onto which subjecl feU 
Hard 106 53.8 
Soft 84 42.6 
Other 2 1.0 
No answer 5 2.5 

No. minutes subject remained 01\ ground 
Less than one 18 9.J 
1 95 48.2 
2 28 14.2 
3-10 21 10.7 
11-14 0 0.0 
15-30 8 4.0 
31-59 0 0.0 
~ 1 0.5 
Don'l know 26 13.2 

Witness 94 47.7 

Subject gOl up 
59.9 Atone 118 

With help 78 39.6 
No answer 1 0.5 
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4.4.1 -.EM CS SUSTAINED [N THE 12 MONTIlS PRECED[NG THE [NmAL INTERVIEW 

Table 4.23 shows the distribution of subjects by the number of falls sustained in the 

12 months preceding the initial interview. The prevalence proportion of subjects with a 

positive fall history was 24.2 percent'. Of the 101 subjects who feU, 62 (61.4 percent) 

reported that they fell once and 38 (31.6 percent of fallers; 9.1 percent of all subjects) fell two 

or more times. Table 4.24 shows that 22.2 perecnt of males had fallen compared to 25.4 

percent of females. [n both males and {emales the proportion of fallers wu highest in the 

youngest and oldest age groups, and lowest among subjects agcd 15-19 years, although none 

of these differences were statistically significant. Table 4.25 shows that there was little 

difference between males and females in the proportion of repeat fallers. By age group, 

proportionately more subjects in the youngest and oldest age groups feIl repeatedly. compare<! 

{ to those agcd 10-19 years but again, none of these differences were statisticaIly significant. 

Male fallers fell an average of 1.9 ± 1.3 times, and female fallers fell an average of 1.8 ± 1.9 

limes. 

FalJ-Related Injury 

Fifty-five subjects (54.5 percent of fallers; 13.2 percent of aIl subjccts) sustaincd a fa11-

related injury in the 12 months preceding the initial interview (fable 4.26)'. Proportionately 

more females than males had been injured, although the difference was not statistically 

significant. The majority of injuries were minor including laceration without suture, brui se , 

abrasion, and other minor soft tissue injury (Table 4.27). Seventcen subjects (16.8 perecnt of 

fallers; 4.1 percent of all subjects) sustaincd one or more fall-relatcd fractures. Most fractures 

involved the upper (shoulder, ann, elbow wrist) or lower (tocs, leg, ankle) extremities. Two 

subjects sustaincd hip fractures (2.0 percent of fallers; 0.5 percent of all subjects). 

1 A total of 21 persons selected from the electoral list were excluded from the study 
because they were hospitalized at the time of the initial at-home visit If some of these 
individuals were hospitalized because of a fa11. the proportions of subjects with a positive faIl 
history and in panicular, with a history of fall-relatcd injury. could he underestimatcd. 
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TABLE 4.23 

DISTRmUTION OF SUBJECTS BY NUMBER OF 
FALLS SUSTAINED IN THE 12 MONTHS 
PRECEDING THE INITIAL INTERVIEW 

SUBJECfS 
NUMBER OF FALLS n % 

Total 417 100.0 

0 316 75.8 

1 62 14.9 

2 22 5.3 

3 8 1.9 

4 3 0.7 

6 3 0.7 

10 1 0.2 

12 1 0.2 

Don 't know(l) 1 0.2 

Note: (1) One male subject aged 75 years who reponed 
having fallen did not know the number of times 
he had fallen. 
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TABLE 4.24 

PROPORTION OF SUBJECTS WHICH FELL IN THE 12 MONTHS 
PRECEDING THE INITIAL INTERVIEW BY AGE GROUP AND SEX 

AGE GROUP 
AND SEX 

Age group (years) 
Total 
65-69 
70-74 
75-79 
80-92 

Males 
Total 
65-69 
70-74 
75-79 
80-91 

Females 
Total 
65-69 
70-74 
75-79 
80-92 

Total number 
of subjects 

n 

417 
102 
111 
102 
102 

153 
42 
46 
42 
23 

264 
60 
65 
60 
79 

Fallers 

n % (95% CI)(l1 

101 24.2 (20.2 - 28.7) 
28 27.5 (19.3 - 37.4) 
26 23.4 (16.1 - 32.6) 
15 14.7 (8.7 - 23.4) 
32 31.4 (22.8 - 41.5) 

34 22.2 (16.1 - 29.8) 
11 26.2 (14.4 - 42.3) 
10 21.7 (11.4 - 36.7) 
7 16.7 (7.5 - 32.0) 
6 26.1 (11.1 - 48.7) 

67 25.4 (20.4 - 31.2) 
17 28.3 (17.8 - 41.6) 
16 24.6 (1S.l - 37.1) 
8 13.3 (6.3 - 25.1) 

26 32.9 (23.0 - 44.5) 

Note: (1) 95 percent confidence interval (Fleiss, 1981). 



1 
TABLE 4.25 

PROPORTION OF SUB. .. ECTS WHICH FELL REPEATEDL Y 
IN THE 12 MONTHS PRECEDING THE INITIAL INTERVIEW 

BYAGEGROUPANDSEX 

AGE GROUP 
AND SEX 

Age group (years) 
Total 
65-69 
70-74 
75-79 
80-92 

Males 
Total 
65-69 
70-74 
75-79 
80-91 

Females 
Total 
65-69 
70-74 
75-79 
80-92 

Total number 
of subjects 

n 

417 
102 
III 
102 
102 

153 
42 
46 
42 
23 

264 
60 
65 
60 
79 

Repeat fallers 

n % (9,% CI)(l) 

38 9.1 (6.6 - 12.4) 
l1 10.8 (5.8 - 18.9) 
9 8.1 (4.0 - 15.2) 
5 4.9 (1.8 - 11.6) 

13 12.8 (7.3 - 21.2) 

16 10.5 (6.3 - 16.7) 
4 9.5 (3.1 - 23.5) 
5 10.9 (4.1 - 24.4) 
5 11.9 (4.5 - 26.4) 
2 8.7 (1.5 - 29.5) 

22 8.3 (5.4 - 12.5) 
7 11.7 (5.2 - 23.2) 
4 6.2 (2.0 - 15.8) 
0 0.0 (0.0 - 7.5) 

11 13.9 (7.5 - 23.9) 

Note: (1) 95 percent confidence interval (Fleiss. 1981). 
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TABLE 4.26 

PROPORTION OF SUDJECTS WHICH SUSTAINED FALL·RELATED 
INJURY IN THE 12 MONTHS PRECEDING THE INITIAL 

INTERVIEW DY AGE GROUP AND SEX 

------------------------.--------------.-----------------------------------------------------------

AGE GROUP 
AND SEX 

Total number 
of subjects 

n 

Fail-related injury 

n % (95% CI)<I) 

-------------------------_._-----------------------------------------------------------------------

Age group (years) 
Total 

Males 

65-69 
70-74 
75-79 
80-92 . 

Total 
65-69 
70-74 
75-79 
80-91 

Females 
Total 
65-69 
70-74 
75-79 
80-92 

417 
102 
III 
102 
102 

153 
42 
46 
42 
23 

264 
60 
65 
60 
79 

55 13.2 (10.2 - 16.9) 
17 16.7 (10.3 - 25.7) 
14 12.6 ( 7.3 - 20.6) 
6 5.9 (2.4 - 12.9) 

18 17.7 (11.1 - 26.8) 

14 9.2 (5.3 - 15.2) 
4 9.5 (3.1 - 23.5) 
4 8.7 (2.8 - 21.7) 
3 7.1 ( 1.8 - 20.5) 
3 13.0 ( 3.4 - 34.6) 

41 15.5 (1 L5 - 20.6) 
13 21.7 (12.5 - 34.6) 
10 15.4 ( 8.0 - 27.0) 
3 5.0 ( 1.3 - 14.8) 

15 19.0 (11.4 - 29.7) 

Note: (1) 95 percent confidence interval (Fleiss. 1981). 
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TABLE 4.27 

FALL-RELATED INJURY SUSTAINED IN 
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THE 12 MONTHS PRECEDING THE INITIAL INTERVIEW 

Notes : 

INJURY 

Total 

No in jury 

Injury 

Minor soft tissue inj~l) 

Sprains(l) 

Fractures(') 

Anxicty t nervousness 

SUBJECI'S 
n 

417 

362 

55 

34 

3 

17 

1 

% 

100.0 

86.8 

13.2 

8.2 

0.7 

4.1 

0.2 

(1) Includes laceration without suture. bruise. abrasion and other minor soft 
tissue in jury . 

(2) Ineludes two subjects with sprained ankles. and one subject with a 
spraincd knee. 

(3) Ineludes seven subjeets with fractures of the upper cxtremities, four with 
fractures of the lower extremities. two with hip fractures. two with rib 
fractures, one subject with fractures of the shoulder and foot, and one 
subject with fractures of the shoulder and arm. 
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Fony subjects (39.6 percent of fallen; 9.6 percent of all subjects) had consulted a 

physician al least once about a fall in the 12 months preceding the initial interview, and 12 

subjects (11.9 percent of fallers; 2.9 percent of all subjects) had becn hospitalized because of 

a fall. 

4.4.2 - FALLS SUSTAINED DURING THE 48-WEEK FOLLOW-UP PERIOD 

Table 4.28 shows the distribution of subjects by the number of falls sustained during 

the 48-week follow-up period. The proportion of fallers was 29.1 percent. Of the 119 

subjects who fell, 72 (60.5 percent) fell once, and 47 (39.S percent of fallers; ILS percent 

of ail subjects) fell two or more times. Table 4.29 shows that proportionately more females 

than males had fallen (33.5 percent compared to 21.7 percent). The proportion of fallen was 

highest among the youngest (65-69 years) and oldest (80-92 years) age groups. This U-shaped 

pattern of association was marked among femaies, whereas in males, the proportion of fallers 

increased with age. 

Fony-seven subjects fell repeatcdly during the follow-up (11.5 percent of all subjects; 

39.5 percent of those who fell at least once). There was no difference between males and 

females in the proportion of rcpeat fallers (Table 4.30). The proportion of repeat fallers 

increased with age but the differences were not statistically significant. Male fallers fell an 

average of 1.9 ± 1.4 times, and female fallers fell an average of 1.6 ± 1.1 times. 

8ecause the incidence density of falls expresses the number of falls per person-time 

of follow-up, it takes subjccts lost to follow-up as weil as multiple falls in a single individual 

into account, and therefore provides a more precise measure of the ftequency of falls than the 

proponion of fallers rcponed above. Table 4.31 shows that the incidence density was 41.4 

falls per 1,000 person-months (1.5 falls per 1,000 person-days). The rate was higher in 
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TABLE 4.Z8 

DISTRIBUTION OF SUBJECTS BV THE NUMBER OF FALLS 
SUSTAINED DURING THE 48-WEEK FOLLOW·UP PERIOD 
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----------------_._-------... ----------_ .. _--------------._ .. -----------------------------.. ------------_ .. _-----
NUMBER MALES FEMALES TOTAL 
OF FALLS n % n % n % 
-----------------_ ... ---------------------------- ... ----.. ---------------------------_ .. _-----------------_ ....... ---
Total 151 100.0 157 100.0 ,.... 100.0 

0 119 7803 171 66.5 290 70.9 

1 15 9.9 57 22.2 72 17.6 

2 13 8.6 18 7.0 31 7.6 

3 3 2.0 8 3.1 11 2.7 

4 0 0.0 1 0.4 1 0.3 

5 1 0.6 1 0.4 2 0.5 

6 0 0.0 0 0.0 0 0.0 

7 0 0.0 0 0.0 0 0.0 

8 1 0.6 1 0.4 2 0.5 

-------------------------------------------------------_ ... --------------------------------------------------

4 
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TABLE 4.29 

PROPORTION OF SVDJECTS WHICH FELL DVRING THE 48-WEEK 
FOLLOW-VP PERIOD DY AGE GROUP AND SEX 

---------------------.-------------------------------------------------------------------_ ... -------
Total number Fallers 

AGE GROUP of subjects --------------------------------
AND SEX n n % (95% CI)(I) 

-._------------------------------------------------_.------------------------------.---------------

Age group (years) 
Total 409 119 29.1 (24.8 - 33.8) 
65-69 102 33 32.4 (23.7 - 42.5) 
70-74 109 24 22.0 (14.9 - 31.2) 
75-79 99 25 25.3 (17.3 - 35.2) 
80-92 99 37 37.4 (28.0 - 47.7) 

Males 
Total 152 33 21.7 (15.6 - 29.3) 
65-69 42 6 14.3 ( 6.0 - 29.2) 
70-74 46 10 21.7 (11.4 - 36.7) 
75-79 42 8 19.1 ( 9.2 - 34.7) 
80-91 22 9 4û.9 (21.5 - 63.3) 

Females 
Total 257 86 33.S (27.8 - 39.7) 
65-69 60 27 45.0 (32.3 - 58.3) 
70-74 63 14 22.2 (13.1 - 34.8) 
75-79 57 17 29.8 (18.8 - 43.5) 
80-92 77 28 36.4 (26.0 - 48.2) 

Note: (1) 95 percent confidence interval (Fleiss, 1981). 
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TABLE 4.30 

PROPORTION OF SUDJECTS WHICH FELL 
REPEATEDLY DURING THE 48-WEEK FOLLOW-UP 

PERIOD DY AGE GROUP AND SEX 

AGE GROUP 
AND SEX 

Total number 
of subjects 

n 

Age group (years) 
Total 409 
65-69 102 
70-74 109 
75-79 99 
80-92 99 

Males 
Total 152 
65-69 42 
70-74 46 
75-79 42 
80-91 22 

::,.. nales 
Total 257 
65-69 60 
70-74 63 
75-79 57 
80-92 77 

Repeat fallers 

n % (95% CI)(l1 

47 11.5 (8.7 - 15.1) 
12 11.8 (6.5 - 20.1) 
9 8.3 (4.1 - 15.6) 

12 12.1 (6.7 - 20.6) 
14 14.1 (8.2 - 22.9) 

18 11.8 (7.3 - 18.3) 
4 9.5 (3.1 - 23.5) 
4 8.7 (2.8 - 21.7) 
6 14.3 (6.0 - 29.2) 
4 18.2 (6.0 - 41.0) 

29 11.3 (7.8 - 16.0) 
8 13.3 (6.3 - 25.1) 
5 7.9 (2.9 - 18.2) 
6 10.5 (4.3 - 22.2) 

10 13.0 (6.7 - 23.1) 

Page 1~7 

------------._.------------------------------------------------------------*-----------------------

Note: (1) 95 percent confidence interval (Fleiss, 1981). 
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t'ABLE 4.31 

INCIDENCE DENSITY OF FALLS DURING THE 48-WEEK 
FOLLOW-UP PERIOD BY AGE GROUP AND SEX 
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-*--------------------------------------------------------------------------------------------- ---------
Person- Number Incidence 

AGE GROUP months(1) of faIls density3) 

AND SEX n n n (95% CI)(4) 

------------------------------------------------------._-------------------------------------------------

Age group (years) 
Total 4,763(2) 197 41.4 (35.6-47.2) 
65-69 1,251 52 41.6 (30.3-52.9) 
70-74 1,295 35 27.0 (18.1-36.0) 
75-79 1,088 48 44.1 (31.6-56.6) 
80-92 1,129 62 54.9 (41.2-68.6) 

Males 
Total 1,767 63 35.7 (26.9-44.5) 
65-69 522 13 24.9 (11.4-38.4) 
70-74 527 15 28.5 (14.1-42.9) 
75-79 463 21 45.4 (26.0-64.8) 
80·91 255 14 54.9 (26.1-83.7) 

Females 
Total 2,996 134 44.7 (37.1-52.3) 
65-69 729 39 53.5 (36.7-70.3) 
70-74 768 20 26.0 (14.6-37.4) 
75-79 625 27 43.2 (26.9-59.5) 
80-92 874 48 54.9 (39.4-70.4) 

Notes: (1) A person-month of follow-up was equivalent to four weeks. 
(2) Includes 4,445 completed follow-up interviews and 318 "missing" 

interviews for which data on falls were extracted from the next 
completed follow-up interview in which the dates of all faIls experienced 
since the last contact with the interviewer were recorded. 

(3) Number of falls per 1,000 person-months. 
(4) 95 percent confidence htervals were computed using a nonnal 

approximation for .. a Poissor. variable in a large sample. 
(ID = X; VAR (ID) = X,.; 95% CI = X ± 1.96~..x ) 

L L2 L L 

, 
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females than in males. It increased with age in males, but the pattern was U-shaped in 

females, with higher incidence densities in the youngest and oidest age groups. 

Table 4.32 shows the incidence density of falls by month of interview. While the 

incidence rate of indoor falls remained constant over seasons (with a slight increase during the 

summer months), outdoor falls were slightly more frequent during the fall and winter months 

than during the spring and summer months. 

Fall-Related Injury 

Seventy-three subjects (6l.4 percent of fallers; 17.9 percent of all subjects) reponed 

one or more fall-related injuries during the 48-week follow-up pedod. Table 4.33 shows that 

there was little difference between males and females in the proportion which sustained a fall

related injury. In both males and femaIes, the proportion of subjects injured was highest in 

the oldest age group, but the differences were not statistically significant. About half of 

subjects who fell once (54.2 (95 percent confidence interval, 42.4-66.5) percent) were injured 

compared to 72.3 (95 percent confidence interval, 62.5-84.5) percent of subjects who fell 

repeatedly). 

Of the 197 faIls reported, 91 (46.2 percent) resulteJ in an in jury (Table 4.34). The 

proportion of faIls which produced injury was fairly consistent across sex and age groups. 

Table 4.35 shows the incidence density of fall-related injury by age group and sex. The data 

show that the rate of fall-related injury was higher (although not statistically significantly 

higher) among females than males. In males, the rate increased with age, while in females, 

the rate was highest in the youngest and oldest age groups. Table 4.36 shows that most 

injuries were minor (laceration without suture, bruise, abrasion, other minor soft tissue in jury). 

One faIl resulted in lace ration with suture and five falls (2.5 percent of 197 falls) resulted in 

fracture including tbree hip fractures, one of the arm, and one faU which caused fractures of 

the nose and of two fingers. None of the injuries resulted in death. 
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TABLE 4.32 

INCIDENCE DENSITY OF FALLS 
SUSTAINED DURING THE 48-WEEK FOLLOW-UP PERIOD 

BV MONTH OF INTERVIEW 

Incidence dCllSityl) 
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MONlH 

Person
months 

n(1) 
Indoor 
(n=114)(3) 

Outdoor 
(n=81) 

Total 
(n=195}(3) 

Total 4,7612) 23.9 17.0 40.9 

Deccmber-February 1,292 21.7 20.9 42.6 

March-May 1,146 22.7 14.8 37.5 

June-August 1,022 29.4 12.7 42.1 

September-November 1.303 23.0 18.4 41.4 

Notes: (1) Number of faIls per 1,000 person-months. 
(2) Includes 4,445 follow-up interviews and 318 "missing" interviews for 

which data on faIls were extracted from the next completed follow-up 
interview, in which the dates of ail falls experienced since the last 
contact with the interviewer were recorded. 

(3) Month of faU was missing for two indoor falls. 



TABLE 4.33 

PROPORTION OF SUBJECTS WHICH SUST AINED 
FALL-RELATED INJURY DURING THE 48-WEEK FOLLOW-UP 

AGE GROUP 
AND SEX 

Age group (years) 
Total 
65-69 
70-74 
75-79 
80-92 

Males 
Total 
65-69 
70-74 
75-79 
80-91 

Females 
Total 
65-69 
70-74 
75-79 
80-92 

Total number 
of subjects 

n 

409 
102 
109 
99 
99 

152 
42 
46 
42 
22 

257 
60 
63 
57 
77 

Fall-related injury 

n % (95% CI)\I) 

73 17.9 (14.4 - 22.0) 
19 18.6 (11.8 - 27.8) 
14 12.8 ( 7.4 - 20.9) 
14 14.1 (8.2 - 22.9) 
26 26.3 (18.2 - 36.3) 

23 15.1 (10.0 - 22.0) 
5 11.9 ( 4.5 - 26.4) 
5 10.9 ( 4.1 - 24.4) 
7 16.7 ( 7.5 - 32.0) 
6 27.3 (11.6 - 50.5) 

50 19.5 (14.9 - 25.0) 
14 23.3 (13.8 - 36.3) 
9 14.3 (7.1 - 25.9) 
7 12.3 ( 5.5 - 24.3) 

20 26.0 (17.0 - 37.5) 

Note: (1) 95 percent confidence intervaJ (Fleiss, 1981). 

q 
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TABLE 4.34 

PROPORTION OF FALLS WHICH RESULTED 
IN INJURY llUKING THE 48-WEEK 

FOLLOW-UP PERIOD DY AGE GROUP AND SEX 

AGE GROUP 
AND SEX 

Age group (years) 
Total 

Males 

65-69 
70-74 
75-79 
80-92 

Total 
65-69 
70-74 
75-79 
80-91 

Females 
Total 
65-69 
70-74 
75-79 
80-92 

Total number 
of falls 

n 

197 
52 
35 
48 
62 

63 
13 
15 
21 
14 

134 
39 
20 
27 
48 

Falls which 
resultc.d in injury 

n % (95% CI)(I) 

91 46.2 (39.1 - 53.4) 
24 46.2 (32.5 - 60.5) 
16 45.7 (29.2 - 63.1) 
20 41.7 (28.0 - 56.8) 
31 50.0 (37.2 - 62.8) 

27 42.9 (30.7 - 56.0) 
6 46.2 (20.4 - 73.9) 
6 40.0 (17.5 - 67.1) 
9 42.9 (22.6 - 65.6) 
6 42.9 (18.8 - 70.4) 

64 47.8 (39.2 - 56.6) 
18 46.2 (30.5 - 62.7) 
10 50.0 (27.9 - 72.1) 
11 40.7 (23.0 - 61.0) 
25 52.1 (37.4 - 66.5) 

Note: (1) 95 percent confidence interval (Fleiss, 1981). 
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TADl.E 4.35 

INCIDENCE DENSITY OF F ALL·RELATED INJURY DURING 
THE 48·WEEK FOLLOW.UP PERIOD DY AGE GROUP AND SEX 

Number of 
fall-related Incidence 

AGE GROUP 
AND SEX 

Person
months(l) 

n 
injuries density(l) 
n n (95% CI)l4) 

Age group (years) 
Total 4,763(2) 91 19.1 (15.2 13.0) 
65-69 1,251 24 19.2 (11.5-26.9) 
70-74 1,295 16 12.4 ( 6.4-18.5) 
75-79 1,088 20 18.4 (10.3-26.5) 
80-92 1,127 31 27.5 (17.8-37.2) 

Males 
Total 1,767 27 15.3 ( 9.5-21.1) 
65-69 522 6 11.5 ( 2.3-20.7) 
70-74 527 6 11.4 ( 2.3-20.5) 
75-79 463 9 19.4 ( 6.7-32.1) 
80-91 255 6 23.5 ( 4.7-42.3) 

Females 
Total 2,996 64 21.4 (16.2-26.6) 
65-69 729 18 24.7 (13.2-36.1) 
70-74 768 10 13.0 ( 4.9-21.1) 
75-79 625 11 17.6 ( 7.2-28.0) 
80-92 874 25 28.6 (17.4-39.8) 

Notes: (1) A person-month of follow-up was equivalent to four weeks. 
(2) Includes 4,445 completed follow-up interviews and 318 "missing" 

interviews for which data on fall-related injury were extracted from the 
next completed follow-up interview, in which the dates of ail falls 
experienced since the last contu..t with the interviewer were recorded. 

(3) Number of fall-related injuries per 1,000 person-months. 
(') 95 percent confidence intervals were computed using a normal 

approximation for Aa Poisson variable in a large sample. 
(ID = X; VAR (ID) = ~; 95% CI = X ± 1.96...J...x ) 
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TABLE 4.36 

FALL-RELATED INJURY SUSTAINED DURING 
THE 48-WEEK FOLLOW-UP PERIOD 
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SUBIECI'S FALLS 

INIURY n n % 

Total 409 100.0 197 100.0 

No injury 336 82.2 106 53.8 

Injury 73 17.9 91 46.2 

Minor soft tissue injury(l) 67 16.4 85 43.2 

Laceration with suture 1 0.3 1 0.5 

Fractures(l) 5 1.2 5 2.5 

--------------------------------------------------------------------------------------------------

Notes: (1) Includes laceration without suture, bruise, ,abrasion, and other 
minor soft tissue injury. 

(2) Includes three fractures of the hip, one of the ann, and one fall 
which resulted in fractures of the nose and of two fingers. 
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One or more health professionals were consulted about a total of 30 faIls (15.2 percent 

of 197 falls), but only 13 faUs (6.6 percent) were actually treated. Five fans (2.5 percent of 

197 falls) resulted in hospitalization. Three subjects spent less man a week in hospital. One 

subject spent 23 nights in hospital and one spent 173 nights in hospital. 

In addition to injury, six subjects (1.5 percent of 409 subjects) indicated in the last 

follow-up interview that they had modified their normal activities during the past year because 

of a fa11, and ten subjects (2.5 percent of 409 subjects) had modified their normal aCllvities 

because of fear of falling. 

Tables 4.37 and 4.38 examine the frequency of fall-related in jury by location and by 

activity engaged in at the time of the fall. Although none of the differences were statistically 

significant, Table 4.37 suggests that a higher proponion of faUs which occurred in either an 

unfamiliar place or in a place which is poorly lit, resulted in fall-related in jury. Aiso subJects 

tended to consult a health professional more frequently when the fall occurred in the bathroom 

or in a place which was poorly lit. Table 4.38 suggests that more falls which occurred during 

stair or step-related activities resuJted in in jury , while fewer "getting up" falls resulted in 

injury. Again, thesc differences were not statistically significant. 

4.4.3 - COMPARISON OF 1lŒ ~QUENCY OF FALLS AND FALL-REi...ATED INJURY 
SUSTAINED DURING mE 12 MONTHS PRECEDING THE INITIAL INTERVIEW 
AND THE 48-WEEK FOLLOW-UP PERIOD 

Table 4.39 show:; that the proportions of fallers, repeat fallers, and subjects with faIl

related injury were very similar during the two reference periods. Although the number of 

hip fractures was similar in the two reference periods (n=2 and 3, respectively) the proportion 

of subjects which reponed other kinds of fall-related fractures was much higher during the 12-

l 
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TABLE 4.37 

FALL-RELATED INJURY DY LOCATION OF FALL 

====================================================================== 

Falls 
Location of faU n 

FaIl-relate<! 
injury 
% (95% CI)(l) 

Consulted 
health 
professional 
% (95% CI) 

============================================~========================= 

Total 197 46.2 (39.1-53.4) 15.2 (10.7-21.2) 

Indoor 116 43.1 (34.0-52.6) '}!J.7 (14.0-29.4) 
Outdoor 81 50.6 (39.4-61.8) 7.4 ( 3.0-16.0) 

Stairs 22 54.5 (32.7 -7 4. 9) 13.6 ( 3.6-36.0) 

Familiar 171 43.9 (36.4-51.6) 15.2 (10.3-21.7) 
Unfamiliar 26 61.5 (40.7-79.1) 15.4 ( 5.0-35.7) 

Bathroom 16 50.0 (25.5-74.5) 31.3 (12.1-58.5) 

Well-lit 160 43.1 (35.4-51.2) 13.1 ( 8.5-19.6) 
Poorly-lit 20 70.0 (45.7-87.2) 25.0 ( 9.6-49.4) 

====================================================================== 

Note: (I) 95 percent confidence interval (Fleiss, 1981). 
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TABLE 4.38 

F ALL-RELATED INJURY DY ACTIVITY AT TIME OF F ALL 

================================================~===================== 

Activity at 
lime of fall 

Falls 
n 

Fall-relaled 
injury 
% (95% CI)(I) 

Consulted 
health 
professional 
% (95% Cl) 

====================================================================== 
Total 197 46.2 (39.2-53.4) 15.2 (10.7-21.2) 

Walking 79 49.4 (38.0-60.8) 16.5 ( 9.4-26.9) 

Slair or slep-
related 30 60.0 (40.7-76.8) 16.7 ( 6.3-35.5) 

Gening up 21 33.3 (15.5-56.9) 19.0 ( 6.3-42.6) 

Other 67 40.3 (28.7-53.0) 13.4 ( 6.7-24.5) 

=========================================:============================ 

Note: (1) 95 percent confidence interval (Fleiss. 1981). 
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TABLE 4.39 

COMPARISON OF THE FREQUENCY OF FALLS AND 
F ALL-RELATED INJURY SUST AINED DU RING THE 
12-MONTHS PRECEDING THE INITIAL INTERVIEW 

AND THE 48-WEEK FOLLOW-UP PERIOD 

REFERENCE PERIOD 
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12-months preceding 48-week follow-up 
initial interview period 

Falls n 182 197 

Feil one or more times % 24.2 29.1 

Repeat falls 
Ail subjects % 9.1 11.5 
Paliers % 37.6 39.5 

Fall-related injury 
Ali subjects % 13.2 17.9 
Fallers % 54.5 61.4 

Fall-related fracture(l) 
Ali subjects % 4.1 1.2 
Fallers % 16.8 4.2 

Fall-related hip fracture 
Ali subjects % 0.5 0.7 
Fallers % 2.0 2.5 

Fall-related physician consultations 
Ali subjects % 9.6 5.1 
Fallers % 39.6 17.7 

Fall-related hospitalization 
Ali subjec[S % 2.9 1.2 
Fallers % 11.9 4.2 

----._-----------------------------------------------------------------~-------------------------------------------

Note: (1) Includes hip fractures. 
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month period preceding the initial interview man during the 48-week follow-up period. ThIS 

suggests that in a 12-month recaIl, study panicipants might overestimate the occurrence of falls 

with more serious injury such as fracture. 

4.5· RISK FACTORS FOR FALLS 

This section presents results on the identification of risk factors for falls and fall

related injury sustained during the 48-week follow-up period. In each section. results from 

the univariate analyses describing the associations between faBs or fall-related in jury and each 

sociodernographic, lifestyle, and heaIth-related variable are described first. The resuits of the 

multivariate analyses are presented subsequently. 

4.5.1 - RISK FACfORS FOR FALLS 

4.5.1.1 - Univariate analysis 

Tables 4.40 to 4.44 show the univariate association between each potential nsk factor 

and falls sustained during the 48-week follow-up. The tables show the incidence density of 

faIls by category of exposure for each variable. The first category shown for each variable 

is the baseline category againsl which the incidence density ratios for the other categories were 

calculated. 

The data show that several sociodemographic characteristics inc1uding age group, 

marital status. incorne, number of persons in hou se ho Id, '.md years of schooling, werc 

associated with faIls experienced during the 48-week follow-up (Table 4.40). Subjecls aged 

-. 70-74 years fell less frequently than subjects in the other age groups. The faIl rate was hlgher 

among widowed persons compared to those who were manied, single. divorced or separated. 
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TABI.E 4.40 

ASSOCIATIONS BETWEEN SOCIODEMOGRAPHIC CHARACTERlSTICS 
AND FALLS SUSTAINED DU RING THE 4I-WEEK FOLLOW-UP PERIOD 
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................. ---... ----_ .. __ .... __ ...... _-----........... ---_ .. -------....... -..... ------.. ----.. ---------_ ...... _-_.------_ .. --_ .. _------------_ ... _----.. _--------
Persan- Incidence Incidence 

SOCI0DEMOORAPHIC Falls monthsl ll densityZl density 
CHARACTERISnC n n n ratio 
-_ .... -........... _---_ ..... _ ........ _.---... --.... --.... ----_ .. _----_ ........ --------- .. -_ .. ------------.... _------------_. __ ._----------... _--------....... --
Total 197 4.761') 41.4 

Se. 
Fcmaie 134 2,996 44.7 1.0 
Male 63 1,767 3S.7 0.8 

Ale voup (years) 
65-69 52 1,251 41.6 1.0 
7()'74 35 1,295 27.0 0.7 
75-79 48 1.088 44.1 1.1 
80-92 62 1,129 54.9 1.3 

Marita' Status 
Mamed (inc!. common law) 69 2,092 33.0 I.f) 

Single (never married) 33 763 43.3 1.3 
Widowed 88 1,680 52.4 1.6 
Divorced, Separaled 7 228 30.7 0.9 

LaalU81t 
English 116 2,561 45.3 1.0 
French 59 1,722 34.3 0.8 
Other 22 480 45.8 1.0 

Paid employaient 
No 176 4,165 42.3 1.0 
Yes 21 598 35.1 0.8 

1 atome 
<$10,000 .w 913 48.2 1.0 
510,000 - 520,000 63 1,192 52.9 1.1 
>$20,000 - $40,000 40 913 43.8 0.9 
>$40,000 25 767 32.6 0.7 
No answer 25 986 25.4 0.5 

Number 01 ptI'IOIII i. IIousebold 
One 97 1,857 52.2 1.0 
Two 81 2,305 35.1 0.7 
1bree or moœ 19 601 31.6 0.6 

Years of selaooliD, 
0-7 41 1.249 32.8 1.0 
8-10 47 1,109 42.4 1.3 
11 5S 1,144 48.1 1.5 
12 or lIlOlC 47 1,117 42.1 1.3 

.------_ ...... ---_ .... _----.................. ----------_ ... ----------_ ... _--------------------... -----------------------------_ ... _---------------
Notes: (1) 

(2) 

(S) 

A person-monlh o( (ollow-up was equivalent 10 (our weeks. 
Number of (ails per 1,000 persbn-monlhs. 
Includes 4,445 compleled foUow-up int.erviews and 318 "missing" interviews fŒ which daIa on 
lime dependenl exposures were eXlraCted from the nearest preceding complelcd inlerView and 
data on rails were exttacted from the next completed foUow-up interview. Tolals for each 
variable May diITer because of ffilSSing data. 

l 
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It was higher among subjec[s who lived aIone than among those who lived in households witt! 

two or more persons. The faU rate decreased with increasing income and, tinally, the mte of 

falling was higher among subjects who had completed high school, compared to [hose who 

had not graduated from high school. 

Table 4.41 shows the univariate associaùon between lifestyle habits and the mte of 

falls. Several indicators of physical acùvity including physical activity compared to pee rs , 

physical effon in daily actitivies, average number of different activities, and average number 

of acùvities suggested that the rate of faUs was higher among the less physically active. 

Neither of the shon-term indicators of physical activity suggested that level of physical activuy 

was associated with the rate of falls. 

The fall rate increased substantially as the degree of satisfaction with social hfe 

decreased (from 26.5 faIls per 1,000 person-months among those whose social lives were very 

satisfying, to 78.5 falls per 1,000 person-months among subjects who were dissausfied with 

their social lives). 

Ali three measures of the use of alcohol suggested that the faU rate was lower among 

subjects who drank more alcohol. Data on the frequency of alcohol consumption suggested 

that daily use of alcohol was protective against falls. The fall rate decreased from 4,'5.3 to 

29.1 faIls per 1,000 person-months as shon-term number of alcoholic drinks increased. 

Finally, data on average exposure also suggested that the fall rate was lowest among those 

who drank the most. 

Many indicators of health status were associated with falls in the univariate analysis 

(Table 4.42). Subjects whose self-reports indicated that thP.y were in poor heaIth or that they 

were not satisfied with their health had higher fall rates compared to those in good health or 
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TABLE 4.41 

ASSOCIATIONS BETWEEN LlFESTYLE HABITS AND 
t FALLS SUSTAINED DURING THE 48-WEEK FOLLOW-UP PERIOD 

............................... ---_ .... -_ .. -_ .. _-_ ........ --- ... -........... ---_ .. __ ..... __ ... _ .. -- ----_ .. _-_ .. _._---_ .... --_ .. ---- .. -----------_ .. _--------_ ..... ------_ ..... ----------_ ..... -_ ........ 
Person- Incidence Incidence 

LIFESTYLE Falls monthsCl) densitrZ) density 
HABIT n n n rauo 
-_ .... _ ...... _ .... _---_ .... -.......... _-----_ .. ---_ .. _ .. _--.. ---------_ .... ---_ .. ---.. _---_ .. _---------... __ ....... _----_.---------------- ... --..... _-------------------
TOTAL 197 4,763") 41.4 

Physical activily 
Physlcal activlty compared 10 peers 

~uch O)Ore acuve 64 1,519 42.1 1.0 
Somewhal more active 43 1,112 38.7 0.9 
Same 33 1,037 31.8 0.8 
Somewhal less active 24 485 49.5 1.2 
Much less active 33 499 66.l 1.6 

Physical effort in daily activiues 
Light 56 1,274 44.0 l.0 
Moderate 133 3,311 40.2 0.9 
Heavy 3 144 20.8 0.5 

Numbcr of different activities 
Shon-lCrm 

0-1 27 694 38.9 1.0 
2 83 1,810 45.9 1.2 ,. 
3 55 1,428 38.5 1.0 l 4-7 32 831 38.5 1.0 

Average 
o -1.9 58 1,010 57.4 1.0 

2.0-2.4 46 1,363 33.7 0.6 
2_5-3.1 45 1,199 37.5 0.7 
3.2-6.0 48 1,191 40.3 0.7 

Numbcr of aclivities 
Shon-tcrm 

0-10 43 1,050 41.0 1.0 
11-15 44 1,191 36.9 0.9 
16-20 30 672 44.6 1.1 
21-25 45 998 45.1 1.1 
~26 3S 851 41.1 l.0 

Average o -12.7 60 1,193 50.3 1.0 
12.8-17.2 41 1,188 34.5 0.7 
17.3-22.2 42 1,198 35.1 0.7 
22.3-54.0 54 1,184 45.6 0.9 

Social lirt 
Frequency of social gatherings 

~ore lhan once a week 89 2,163 41.1 1.0 
Once a week 52 1,187 43.8 1.1 
Al leasl once a month ~ . 744 30.9 0.8 
Less than once a month 33 669 49.3 1.2 

Social IIfe 
Very sausfying 49 1,847 26.5 1.0 
Rather satisfying 84 2,101 40.0 I.S 
Unsaùsfying 64 815 78.5 3.0 



LIFESTYLE 
HABIT 

Member of social group 
No 
Yes 

Own cal or dog 
No 
Yes 

Smokes cigarettes 
No 
Yes 

Use of alcohol 
Frequency of alcohol consumption 

Don't drink 
Less than once a month 
One or more times a month 
Al least once a week 
Every day 

Number of alcoholic drinks 
Shon-term 

Average 

o 
1-3 
4·10 
11-70 

o 
0.1-0.3 
0.4-2.8 
2.9-70.0 

TABLE 4.41 (continued) 

Falls 
n 

117 
80 

173 
24 

157 
40 

72 
39 
34 
36 
16 

137 
32 
16 
12 

82 
24 
S6 
35 

Persan
months(l) 

n 

2,328 
2,435 

4,140 
623 

3,777 
986 

1,609 
917 
5S1 
944 
730 

3.022 
798 
529 
412 

1.931 
492 

1,l49 
1,191 

Notes: A person-month of follow-up was eqUivalent to four weeks. 
Number of falls per 1,000 person-months. 

Incidence 
densllylZl 

n 

50.3 
32.9 

41.8 
38.5 

41.6 
40.6 

44.7 
42.5 
61.7 
38.1 
21.9 

45.3 
40.1 
30.2 
29.1 

42.5 
48.8 
48.7 
29.4 

Pag\.! 16' 

Incidence 
dcnslty 
rauo 

1.0 
0.7 

1.0 
0.9 

1.0 
1.0 

1.0 
1.0 
1.4 
0.9 
0.5 

1.0 
0.9 
0.7 
0.6 

1.0 
1.1 
1.1 
0.7 

(1) 

(21 

(J) Includes 4,445 completed foUow-up interviews and 318 "missing" mtcrvacws for whlch data on 
time dependent exposures were extracted from the nearesl preceding complcted mterview and 
data on falls were exlracted from the nellt compleled folJow-up interview. lota.1s for c.lCh 
variable may <liffer because of mlsslOg data. 
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TABLE 4.42 

ASSOCIATIONS BETWEEN HEAL TH ST ATUS 
AND FALLS SUSTAINED DU RING THE 48-WEEK FOLLOW-UP PERIOD 

........... _ .................. -......... -........... _ ............ ---_ ...................... -....... ~ -_ ....... ---_ .... -.... _--_ ..... ----------_ .............. --..... ---- .. ---_ ..... -----------_ .... -- ... ---_ .. ---_ .......... --_ .. _ ... 
Person- Incidence Incidence 

ralls months(l) densityZ) denslty 
HEALTH STATUS n n n ratio 
.......................... _ ......................... _ ......... _ ...... _ ............. -_ .................... _ ... ---_ ...... -_ .... ------------------...... -_ ..... --------... ---_ .......... ---_ .. _ .......... _ ... -- -- .. ------_ .. -_ ........ --_ .. 

TOTAL 197 4,76)<JI 41.4 

Selr-reported bealtb 
Self-perceived health stalUS 

Excellena 57 1,511 37.7 1.0 
Good 76 1,920 39.6 1.1 
Average 38 1,085 35.0 0.9 
Poor 26 247 105.3 2.8 

Saùsfacuon with heahh 
Very satislicd 74 1,943 38.1 1.0 
Somewhat saustied 56 1,831 30.6 0.8 
Not 100 satisfied 40 763 52.4 1.4 
Not al all sausfied 27 226 119.5 3.1 

Two·week disability 
Bed-days 
Short-tenn 

f( No 190 4,502 42.2 1.0 
Yes 7 261 26.8 0.6 

Average 
N~ 156 3,826 40.8 1.0 
Less than half 29 795 36.5 0.9 
Half or more 12 142 84.5 2.1 

Acuvity-limilalJon days 
Shon-tenn 

No 147 4,117 35.7 1.0 
Yes 50 645 77.5 2.2 

Average 
None 89 2,788 31.9 1.0 
Less than half 72 1,600 45.0 1.4 
Half or mœe 36 375 96.0 3.0 

Symptoms 
DIU mess on standing 
Short-tenn 

No 178 4,458 39.9 1.0 
Yes 19 305 62.3 1.6 

Average 
None 136 3,518 38.7 1.0 
Less than half 42 898 46.8 1.2 
Half or mœe 19 347 54.8 1.4 

Olhcr dimness 
Short-lenn 

Q 
No 155 4,264 36.4 1.0 
Yes 42 499 84.2 2.3 

Average 
None 87 3,109 28.0 1.0 
Less than twllf 67 1,173 57.1 2.0 
Halr or more 43 481 89.4 3.2 
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..... _--........ _-..... _- .. -_ .......... -.---_ .... __ .---.... --_ .... _--....... __ .-----------.-.-------_ .. --- .... -... _-- -------- ......... ---.... -................................. ---....................... 
Persan- Incidence Incldcnœ 

Falls months'Il dcl1Suy/\ dcnMly 
HEALTHSTATUS n n n mUo 
-------_ ... _-........... --- .... _------_ ....... _---- ...... ------..... _ ...... -.. --_ ...... _---- .. _-_ .. _------_ ..... --........ ---_ .. -.......... _- ....... --.-.... __ ... -- .... -_ .......... ~ .. -.......................... 

PalpitatIOns 
Short-tcrm 

No 181 4,373 41.4 1.0 
Yes 16 390 41.0 1.0 

Average 
None 135 3,619 37.3 l.() 
Less than ha1f 44 772 57.0 1.5 
Half or more 18 372 48.4 13 

Short of breath al rest 
Short-lerm 

No 178 4,403 40.4 1.0 
Yes 19 360 52.8 1.3 

Average 
None 150 3,746 40.0 1.0 
Less lhan half 32 727 44.0 l.l 
Half or more 15 290 51.1 1 3 

Short of brealh on exertion 
Short-lerm 

No 148 3,802 38.9 1.0 
Yes 49 960 51.0 I.3 

Average 
None 85 2,406 35.3 1.0 
Less than half 59 1,355 43.5 1.2 
Half or more 53 1,002 52.9 1.5 

Number of symplDms 
Short-lerm 

0 117 3,228 36.2 1.0 
1 38 866 43.9 1.2 
2 23 442 52.0 1.4 
3-5 19 227 83.7 2.3 

Average 
0 42 1,514 27.7 1.0 

0.1-0.3 36 955 37.7 1.4 
0.4-0.9 33 1,053 31.3 J.l 
1.0-5.0 77 1,241 62.0 2.2 

Cbronic: bealtb .,roblems 
High blood pressure 

No 106 2,842 37.3 1.0 
Yes 91 1,921 47.4 1.3 

Heart Trouble 
No 140 3,366 37.3 1.0 
Yes 57 1,397 40.8 1.1 

Diabetes -- No 176 4,311 40.8 1.0 
Yes 21 452 46.5 1.1 

Respiralory disorder 
No 151 4,038 37.4 1.0 
Yes 46 725 63.4 1.7 
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TABLE 4.41 (continued) 

1 ............................ ---....... __ ..................... -........ -_ ............. __ ........ ---- .. ------_ ..... _ ....................... _ ..... _- .. _-..... _---.----_ ............ __ .... -.. -... _---------- .... _ ......... 
Persan- Incidence IncIdence 

Falls months' Il densllYZ) denslty 
HEALTH STATUS n n n raùo 
--_ .. -- .... -.... _----_ .... _-.. --_ ...... _-_ .. _- ...... - .......... _ ....................... __ .... _-_ ...... --_ ........ _-... _---------------------............. _-- .................. _-_ .... _--_ ................. 

Arthtlu~ or rheurnausm 
No 83 2,137 38.8 1.0 
Yes 114 2,626 43.4 1.1 

VIsion problem 
No 123 3,379 36.4 1.0 
Yes 74 1.384 53.5 1.5 

Heanng problem 
No 153 3,667 41.7 1.0 
Yes 44 1,096 40.1 1.0 

Stroke 
No 180 4,427 40.7 1.0 
Yes 17 336 50.6 1.2 

Other long-tenn problem 
No 112 3,017 37.1 1.0 
Yes 85 1,746 48.7 1.3 

Number or chromc health problems 

l 
0 2S 7œ 35.3 1.0 
1 51 1,259 40.5 1.1 
2 42 1,357 31.0 0.9 
3 46 862 53.4 I.S 
4 13 362 35.9 1.0 
5-7 20 215 93.0 2.6 

Lona-Itrm disabUity 
Experiences b'Ouble: 
Walking 400 meters 

No 120 3,625 33.1 1.0 
Yes 77 1,146 67.2 2.0 

Walkmg up and down SIaÎrs 
No 112 3,147 35.6 1.0 
Yes 85 1,624 52.3 1.5 

Carrying a 12-pound objcct 
No 109 3,181 34.7 1.0 
Yes 88 1,590 55.3 1.6 

Standing ror long periods 
No III 3,318 33.5 1.0 
Yes 86 1,453 59.2 1.8 

Bending down 
No 108 3,375 32.0 1.0 
Yes 89 1,396 63.8 2.0 

Cuwng toeruuls 
No 97 3,116 31.1 1.0 
Yes 100 1.655 60.4 1.9 

Using rmgers to ~'P 

f 
No 134 4,027 33.2 1.0 
Yes 63 744 84.7 2.6 

<4 Reaching 
No 144 4,187 34.4 1.0 
Yes 53 584 90.8 2.6 



HE AL TH ST A TUS 

Number of dlsabihùes 
o 

1-2 
3-5 
6-8 

Feil in year prKedmg 
initial interview 

No 
Yes 

Follow-up rail 
Shon-tenn 

No 
Yes 

Average 
None 
Less than half 
Half or more 

Quetelet Index 
14.19-21.33 
21.36-23.529 
23.5-25.965 
25.97-41.51 
Missing 

TABLE 4.42 (continued) 

Falls 
n 

40 
58 
44 
55 

126 
71 

170 
27 

87 
88 
22 

51 
49 
40 
49 
8 

Person
monthsll) 

n 

1,740 
1,412 

940 
671 

3,587 
1,176 

4,493 
270 

3,130 
1,363 

270 

1,143 
1,224 
1,081 
1,151 

164 

Notes: A person-month of follow-up was equivaJent lO four wceJcs. 
Number of faJls per 1,000 person-months. 

Incidence 
densuy2) 

n 

23.0 
41.1 
46.8 
82.0 

35.1 
60.4 

37.8 
100.0 

27.8 
64.6 
81.5 

44.6 
40.0 
37.0 
42.6 
48.8 
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IncIdence 
denslly 
rauo 

1.0 
1.8 
2.0 
3.6 

1.0 
1.7 

1.0 
2.6 

1.0 
2.3 
2.9 

1.0 
0.9 
0.8 
1.0 
I.l 

(1) 

(2) 

(l) Includes 4,445 compleled follow-up mterviews and 318 "missmg" intervaews for whlch mua 011 

ùme dependent exposures were extracted from the nwest precedmg complctcd Intervlcw and 
data on falls were extracted from the next cornplet.ed fol1ow-up interview. Totals for each 
vanable may dlffer because of missmg llata. 
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those who were satisfied with their heaIth. Data on two-week disability suggested that, white 

shoJ1-term exposure to bed-days was associated with a decreased ratl of faIls, increased 

average bed-day exposure was associated with a higher fall rate. However, both short-term 

and increased average exposure to activity-limitation days were associated with a substantiaI 

increase in the rate of faIls. 

Among the nonspecific symptoms, both short-tenn and average exposure to dizziness 

on standing and to other dizziness were associated with an increased ratt: of faIls. In addition 

the faII rate increased as average exposure to paIpitations and to short of breath on exertion 

increased. Finally, both the short-term and average indicators of the number of nonspecific 

symptoms showed that the faII rate increased as the number of symptoms reported increased. 

Among the chronic health problems studied, only respiratory disorders and vIsIon 

problems were associated with faIIs. Subjects with five or more chronic heaIth problems were 

much more likely to fall than subjects with fewer problems. Similarly, the rate of faIIs 

increased with the presence of any disability and as the number of disabilities increased. 

Subjects who reponoo that they had fallen in the year preceding the initial interview had a 

higher fall rate than those who did not report falls. Not surprisingly both short-term and 

avemge follow-up faIls suggested that the faIl rate increased substantially among subjects with 

a history of falls during the year preceding the initial interview and/or during the follow-up 

penod. 

Health status indicators not associatt".d with the rate of faIls in the univariate analysis 

included short of breath at rest, high blood pressure, heart trouble, diabetes, arthritis or 

rheumatism, hearing problems, other long-term problems and Qnetelet Index. 
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Indicators of both short-tenn and average exposure to a variety of medications were 

associated with falls during me follow-up period (Table 4.43). Shon-tenn exposure to omer 

pain relievers, antibiotics, laxatives, and cough or cold remedies were associated with an 

increased rate of falls. Increased average exposure to other pain relievers, tr.lnquihzers. 

medicine for the heart, antibiotics, cough or cold remedies, vitamins or minerais. medicine for 

asthma or chronic obstructive pulmonary di sease , other major medlcations and other minor 

medications were aIl associated with an increased rate of falls. Finally, both the short-tenn 

and average indicators of number of medications showed that the fall rate increased as the 

number of medications used increased. 

Medications not associated with the rate of faIls in the univariate analyses included 

medicine for anhritis, medicine for blood pressure, stomach remedies, anticoagulants and 

medicine for diabetes. 

Table 4.44 shows that all the indicators of the use of health services were associated 

with falls sustained during the follow-up period. 

4.5.1.2 - Multivariate analysis 

As indicated earlier, two series of analyses were undertaken. The first series included 

all potenùal risk factors to create a full model, and the second series included only those 

potential risk factors for which a direct etiologic explanation seemed plausible (to create the 

etiologic model). 
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TABLE 4.43 

( ASSOCIATIONS BETWEEN USE OF MEDICATION AND 
FALLS SUSTAINED DURING THE 48·WEEK FOLLOW·UP PERIOD 

...... _ ........... _ ....... ----------............. -------..... _-_ .. _ .... --_ .... _- --_ ... --- ........ _ .... ----_ .. _-----------.-----_ ........ '" _ .. _ .............. _----_ ............ --.. ----_ ..... -_ ..... -
Person- Incidence Incidence 

Falls monlhsC1) density2l density 
MEDICATION n n n rauo 
.. _ ............ _ ........ -------_ ........ _ ............. -...... _ ... ----------------... --... ---...... _-----------_ ... _ .. _---- -_ ... -----_ ... -.... _-_ .. ---------------_ .... _--------_ ... -..... _-_ .. 
Total 197 4,76]<') 41.4 

Medicinr for artbritis 
Shon-tcrm 

No 160 4,043 39.6 1.0 
Yes 37 7œ 52.3 1.3 

Average 
None 142 3,615 39.3 1.0 
Less ahan half 19 439 43.3 1.1 
"aU or more 36 7CS 50.8 1.3 

Other pain relievers 
Shon-term 

No 166 4,316 38.5 1.0 
Yes 31 434 71.4 1.9 

Average 
None 126 3,552 35.S 1.0 
Less !han half 38 765 49.7 1.4 
Half or more 33 446 74.0 2.1 

( 
Tranquilizers 
Short-tcrm 

No 160 3,902 41.0 1.0 
Yes 37 848 43.6 1.1 

Average 
None 130 3,434 37.9 1.0 
Less ahan h.'llf 18 425 42.4 1.1 
Half or more 49 904 54.2 1.4 

Medicine for bloocl pressure 
Short-tcrm 

No 126 3.074 41.0 1.0 
Yes 71 1,676 42.4 1.0 

Average 
None 114 2,845 40.1 1.0 
Less lhan half 10 226 44.3 1.1 
Half or more 73 1,692 43.1 1.1 

Medicine for tbe be.rt 
Short-term 

No 166 3,860 43.0 1.0 
Yes 31 890 34.8 0.8 

Average 
None 146 3,601 40.5 1.0 
Less lhan half 20 266 75.2 1.9 
Half or more 31 896 34.6 0.9 

Antibiotics 
, Short-term , 

No 186 4,654 40.0 1.0 1 

Yes 11 96 114.6 2.9 
Average 

None 176 4.426 39.8 1.0 
Less lhan half 11 267 41.2 1.0 
Half or m<re 10 70 142.9 3.6 

-



4 
Pag~ 171 

TABLE 4.43 (continued) 

._._------_ ............... _--_ ...... __ .......... -- -_ .. ----........ -.................... -.. -...... _ ........ _----_ ... --......... --_ ...... ------ .. -_ .. -........ -_ ........ -_ ...................... --_ .. _ ........................ 
Persor.- Incidence Incidence 

Falls monlhs(l) dcnslly'l) denslly 
MEDICATION n n n nlUO 
_ .. _--_ .. _-----_ .. _ .. _--... -------_ .... ---------------_ .... ---..... -......... -.. _------------_ .. -_._--_ ........ _ ... -------.. _ ........................................................................ 

Laxatives 
Shon-term 

No 166 4,206 39.5 1.0 
Yes 31 544 57.0 1.4 

Average 
None 151 3,747 40.3 \.0 
Less than half 18 450 40.0 \.0 
Half or more 28 566 49.5 \.2 

Stomacb remedies 
Shon-term 

No 178 4,300 41.4 1.0 
Yes 19 450 42.2 1.1 

Average 
None 163 3,850 42.3 1.0 
Less chan hale 16 455 35., 0.8 
Half or more 18 458 39.3 0.9 

Cougb or cold remedies 
Shon-term 

No 186 4.591 40.5 1.0 
Yes 11 158 69.6 17 

Average 
None 165 4,149 39.8 1.0 
Less chan half 23 509 45.2 1.1 
Half or more 9 105 85.7 2.2 

Vitamins or minerais 
Shon-term 

No 121 3,239 37.4 \.0 
Yes 76 1,511 50.3 1.3 

Average 
None 99 2,798 35.4 1.0 
Less chan half 16 470 34.0 1.0 
Hale or more 82 1,495 54.9 16 

Anticoagulants 
Shon-term 

No 181 4,382 41.3 1.0 
Yes 16 372 43.0 \.0 

Average 
None 173 4,284 40.4 1.0 
Less tJu,n half 6 120 50.0 1.2 
Half or more 18 359 50.1 1.2 

Medicine for diabetes 
Shon-term 

No 184 4,41 '3 41.7 1.0 
Yes 13 349 37.2 0.9 

"'" Average 
None 182 4,382 41.5 1.0 
Less chan half 1 26 38.5 0.9 
Hall or more 14 355 39.4 0.9 
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MEDICATION 

Medicine for astbma or COPD'4) 
Shon-lCnn 

No 
Yes 

Average 
None 
Less lhan hale 
Half or more 

Olher major medication 
Shon-lenn 

No 
Yes 

Average 
None 
Less than half 
Half or more 

Otber minor medication 
Shon-lCnn 

No 
Yes 

Avernge 
None 
Less lhan balf 
Half or more 

Number of medications 
Shon-lCnn 

0 
1 
2 
3 
4 
5-8 

Average 
0-0.9 

1.0-1.8 
1.9-2.7 
2.8-8.5 

TABLE 4.43 (confllued) 

Falls 
n 

185 
12 

181 
5 
Il 

180 
17 

172 
13 
12 

182 
15 

173 
9 

15 

20 
53 
52 
36 
23 
13 

35 
43 
53 
66 

Person
months'I) 

n 

4,506 
250 

4,454 
92 

217 

4,245 
511 

4,049 
238 
476 

4,470 
285 

4,247 
259 
257 

836 
1,211 
1.324 

711 
441 
240 

1,095 
1,323 
1,154 
1,191 

Incidence 
densily2) 

n 

41.1 
48.0 

40.6 
54.4 
50.7 

42.4 
33.3 

42.5 
54.6 
25.2 

40.7 
52.6 

40.7 
34.8 
58.4 

23.9 
43.8 
39.3 
50.6 
52.2 
54.2 

32.0 
32.5 
45.9 
55.4 
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IncIdence 
densuy 
rallo 

1.0 
1.2 

1.0 
1.3 
1.2 

1.0 
0.8 

1.0 
1.3 
0.6 

1.0 
1.3 

1.0 
0.9 
1.4 

1.0 
1.8 
1.6 
2.1 
2.2 
2.3 

1.0 
1.0 
1.4 
1.7 

.. --- ... --------______________ ..... _____ - __________ .... __ .. _____ .. ________ ...... ____ ...... _ ... _____ u ___________ ....... _______________________ .. ____ .. _________ 

Notes: (1) 

(l) 

(J) 

A person-month of follow-up was equivalent lO four weeks. 
Number of falls per 1,000 person-months. 
Includes 4.445 completed foUow-up interviews and 318 "missing" interviews for which data on 
lime de~ndent exposures were extracted from the nearest preceding completed interview and 
dara on falls were extracted from the next completed follow-up interview. Totals for each 
variable may differ because of missing data. 
Chronic obstructive pulmonary disease. 

" , 
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TABLE 4.44 

ASSOCIATIONS BETWEEN THE USE OF HEALTH SERVICES 
AND FALL SUSTAINED DURING THE 48-WEEK FOLLOW-UP P.:RIOO 

USE OF HE AL TH 
SERVICES 

TOTAL 

Number ot opbtbalmologist 
consultations 

o 
1 
2 
3 
4-50 

Number 01 pbyskian 
consultatlODS 

0-1 
2-3 
4-5 
6-10 
12-72 

Consultated otber bealtb 
proressiona~ 

No 
Yes 

HospitaUzed in U months preceding 
initial interview 

No 
Yes 

Received bomecare 
No 
Yes 

Falls 
n 

197 

59 
97 
18 
5 

18 

42 
44 
34 
33 
44 

116 
81 

145 
52 

156 
41 

Person
monthsll) 

n 

1,789 
2,062 

495 
119 
298 

1.236 
1.314 

973 
786 
454 

3.423 
1,340 

3.774 
989 

4.147 
616 

Notes: A person-month of follow-up was equlvalenl lO four wecks. 
Nwnber of falls per 1,000 person-months. 

Incidence 
densuy2) 

n 

41.4 

33.0 
47.0 
36.4 
42.0 
60.4 

34.0 
33.5 
34.9 
42.0 
96.9 

33.9 
60.5 

38.4 
52.6 

37.6 
66.6 

Page 17.' 

Incidence 
deruiuy 
rdUO 

1.0 
1.4 
1.1 
1.3 
1.8 

1.0 
1.0 
1.0 
1.2 
2.9 

1.0 
1.8 

1.0 
1.4 

1.0 
1.8 

(1) 

(2) 

(J) Includes 4,445 completed follow-up mlerviews and 318 "missmg" intervIews for which data on 
Ùlne dependent exposures were extracled from !he nearest preœdmg completed interview and 
data on falls were extracted from the next completed follow-up interview. Tocals for each 
variable may differ because of mlssmg data. 
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(i) Full Model 

Table 4.45 lists the variables associated with faIls in the univariate analyses and 

therefore included in the early multivariate analyses. Table 4.46 shows the adjusted incidence 

density ratios and 95 percent confidence intcrvals for the 17 risk factors identified in the 

multivariate analyses including the stable exposure variables and both short-renn and average 

measures of exposure to the time dependent exposU1'e variables. The data show that the risk 

factors with the largest incidence density ratios were not at all satisfied with health (incidence 

density ratio=2.8) followed by other dizziness (incidence density ratio for half or more=2.7) 

and then use of antibiotics (incidence density ratio=2.4). Factors which appeared to be 

protective against falls included French-speaking, bed-days. palpitations, use of tranquilizers, 

use of stomaeh ~medies and use of other major medication. Figure 4.1 shows that the 

incidence density of falls increased substantially as the number of risk factors present in a 

siogle individual increased. 

(ii) Etiologie Model 

Table 4.47 lists the variables selected for study in the etiologic model. Table 4.48 

shows the adjusted incidence density ratios and 95 percent confidence intervals for etiologic 

risk factors identified in the multiple logistic-regression analyses containing ail independent 

predictors. Six of the 17 nsk factors for falls identified in the full model were retained in the 

etiologic model. These included bed-days, activity-limitation days, other dizziness, and use 

of antibiotics, vitamins or minerais or other major medication. The incidence density ratios 

for these six variables we~ very similar in the two models. The etiologic model identified 

a further six risk factors for falls, none of which had becn retained in the full model. These 

included two indieators of level of physical activity, daily consumption of alcohol, trouble 

hearing, trouble walking 400 meters and use of medicine for the heart. 
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TABLE 4.45 
VARIABLES INCLUDED IN THE EARL Y MlIL TIV ARIATE ANALYSES 

OF RISK FACTORS FOR FALLS SUSTAINED 
DURING THE 48-WEEK FOLLOW-UP PERIOD 

VARIABLES 

Sociodemographic Characteristics 
Age group 
Marital status 
Incorne 
Number of persons in household 
Years of schooling 

Lifestyle Habits 
Physical activity cornpared to peers 
Physical effort in daily activities 
Number of different activities (avenlge) 
Numbcr of acticitivies (average) 
Member of social group 
Satisfaction with social life 
Freltuency of alcohoi consumption 
Numbcr of alcoholic drinks (short-tenn, 
average) 

Health Status 
Self-perceived health status 
Satisfaction with health 
Bed-days (short-tenn, average) 
Activity-limitation days (short-term, 
average) 
Dizziness on standing (short-tenn, average) 
Oilier dizziness (short-term, average) 
Palpitations (average) 
Short of breath on exertion (average) 
Numbcr of symptoms (short-tenn, average) 
Respiratory disorder 
Vision problem 
Number of chronic heaith problems 
Trouble walking 400 rneters 
Trouble walking up and down stairs 
Trouble carrying a 12-pound object 
Trouble standing for long periods 
Trouble bending down 
Trouble cutting toenails 
Trouble using fingers to grasp 
Trouble reaching 
Number of disabilities 
FeU in year preceding initial interview 
FoUow-up faU (short-te nn , average) 

VARIABLES 

Use of Medication 
Oilier pain relievers (short-term, average) 
Tranquilizers (average) 
Medicine for the heart (average) 
Antibiotics (short-term. average) 
Laxatives (short-tenn) 
Cough or cold remedics (short-tenn, 
average) 
Vitamins or mineraIs (average) 
Medicine for a..~lhma or COp[)ll) (avemgc) 
Oilier major medications (averngc) 
Other minor medications (average) 
Number of mcdlcations (short-lenn, 
average) 

Use of Health Services 
Numbcr of ophthalmologist con'iultauons 
Number of physician consultations 
Consulted other heallh profession aIs 
Hospi12Jized in 12 months prcccding Imual 
interview 
Recei VI'~d homccare 

------_.-----------------------------------------------------------------------~----------------------------.------
Note: (1) Chronic obstructive pulmonary disease. 
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RISK FACTOR 

TABLE 4.46 
RISK FACTORS FOR FALLS SUSTAINED DURING THE 48-WEEK 

FOLLOW-UP PERIOD (FULL MODEL) 

Incidence denslty 
rabd'J (95% CI)(2) 
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p 
=====-'"================================== 
Sododemographlc Characterlstlcs 
LIve alone 

Language 

No 
Yes 

Enghsh. Other 
French 

urestyle Habits 
SocIal lafe 

Sausfym& 
Unsalisfymg 

Mcmber of social group 
No 
Yes 

Health Status 
Satisfacuon Wlth health 

Very, Somewhat, NOl too 
Nol al all 

Red-days (aveTage) 
Nont 
Less than hàlf. Halr or more 

Acùvlty-hmilallon days (Short-lcrm) 
No 
Yes 

Other dl1.1mess(average) 
None 
Less than half 
Halr or more 

PalpllatlOns (short-terrn) 
No 
Yes 

Trouble usmg fingers to grasp 
No 
Ycs 

Follow-up fall (average) 
None 
Less than half. Halr or more 

Use or Medication 
TranqulllI.ers (sOOrt-terrn) 

No 
Yes 

Anbbioùcs (Iverage) 
None.,LesI t.han half 
Half or more 

Stonl8ch remedies (average) 
None, Less than half 
Half or more 

Vlwmns or mmerals (avcrage) 
None., Less than halC 
Half or more 

Other majOr medicatton (average) 
None., Less than halC 
Hill or more 

Use or Healtb Services 
Number of physjçlan consul taUons 
(per 10 consultauons) 

1.0 
1.4 (1.1-1.9) 

1.0 
0.1 (0.5-0.9) 

1.0 
1.1 (1.2-2.4) 

1.0 
1.5 (1.1-2.1) 

1.0 
2.8 (1.7-4.8) 

1.0 
0.5 (0.4-0.8) 

1.0 
1.6 (1.1-2.3) 

1.0 
1.8 (1.3-2.6) 
2.7 (1.7-4.2) 

1.0 
0.6 (0.3-1.0) 

1.0 
1.6 (1.1-2.3) 

1.0 
1.5 (1.1-2.1) 

1.0 
0.7 (O.4-1.0) 

1.0 
2.4 (1.l-5.3) 

1.0 
0.6 (0.3-1.0) 

1.0 
1.5 (1.1-2.0) 

1.0 
0.4 (0.2-0_7) 

13 (1.1-1.5) 

0.023 

0.011 

0.004 

0.006 

<0.001 

0.002 

0.024 

<0.001 

0.045 

0.011 

0.008 

0028 

0.036 

0.037 

0.013 

0.001 

0.002 

===================================== 
Notes: (1) 

(2) 

Estimated by the adjusted odds ratios obtained from multiple logistic-regression analyses 
containing aU independenl predictors. 
95 percent confidence interval_ 
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FIGURE 4.1 
Incidence density of falls by number 

of risk factors (1) (Full Model) 
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Number of falls 

Person-months 

0-3 4 

1 

158 

3 

327 

5 

7 

603 

6 7 8 9 10 11-14 

Number of risk factors 

27 31 39 

930 879 733 

34 

575 

23 

323 

32 

235 

Total study 
population 

197 

4763 

Note: (1) The risk factors Included those IIsted ln Table 4.46. 
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TAELE ... 47 
VARIABLES SELECTED FOR STUDY IN THE ETIOLOGIe MODELS 

OF RISK FACTORS FOR FALLS AND .'ALL-RELATED INJURY 
SUSTAINED DURING THE 48-WEEK FOLLOW-UP PERIOD 

VARIABLES 

Sociodemographic Characterisl;~s 

Lifestyle Habits 
Ph~ sicaI effon in daily activities 
Number of different activities (short-tenn, 
average) 
Number of activities (shon-tenn, average) 
Frequency of alcohol consumption 
Number of alcoholic drinks (short-tenn, 
average) 

Health Status 
Bed-days (shon-tenn, average) 
Activity-limitation days (silon-tenn, 
average) 
Dizziness on standing (short-tenn, average) 
Other dizziness (shon-teon, average) 
Palpitations (short-tenn, average) 
Short of breath at rest (short-tenn, average) 
Shon of breath on exeruon (shon-tenn, 
average) 
Number of symptoms (short-tenn, average) 
High blood pressure 
Hean trouble 
Diabetes 
Respiratory disorder 
Arthritis or rheumatism 
Vision problem 
Hearing problem 
Number of chronic health problems 
Trouble walking 400 meters'l) 
Trouble walking up and down stairslll 

VARIABLES 

Use of Medication 
Medicine for arthritis (shon-tenn, average) 
Other pain relievers (shon-tenn, average) 
Tranquilizers (shon-tenn, average) 
Medicine for blood pressure (short-tenn, 
average) 
Medicine for the heart (short-tenn, average) 
Antibiotics (short-tenn, average) 
Laxatives (short-tenn, average) 
Stomach remedies (shon-tenn, average) 
Cough or cold remedies (short~tei1D, 
average) 
Vitamins or minerais (short-tenn, average) 
Anticoagulants (short-tenn, average) 
Medicine for diabetcs (short-tenn, average) 
Medicine for asthma or COpfjl) (short
tenn, average) 
Other major Medication (short-tenn, 
average) 
Other minor Medication (shon-tenn, 
average) 
Nurnher of medications (short-tenn, 
average) 

Use of Dealth Services 

Notes: (1) Of the eight long-tenn disabilities studied, only trouble walking 400 meters and trouble 
walking up and down stairs were selected for teSling in the etiologic model, because 
they were the closest proxy indicalors available for mobility problems. 

(2) Chronic obstructive pulmonary disease. 

; 
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TABLE 4.48 
RISK FACTORS FOR FALLS SUSTAINED DURING 

THE 48-WEEK FOLLOW-UP PERIOD. ETIOLOGIe MODEL 
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==============-========================== 

RISK FACTOR 
Incidence density 
ratio'l) (9H, CI)'z) p 

====================================== 
urestyle Habits 
Numbcr of dJffcrcnt activillCS (average) 

0-1.9 
~2.0 

Numbcr of activities (short-tenn) 
0-10 
~10 

Frequcncy of alcohol consumpuon 
Lcss often man every day 
Every day 

Health Status 
Bcd-days (short-tcnn) 

No 
Yes 

Ac ti vit y-limitation days (short-term) 
No 
Yes 

Other dizziness (average) 
None 
Less than half 
Half or more 

Trouble hearing 
No 
Yes 

Trouble walking 400 meters 
No 
Yes 

Use or Medication 
Medicine for the heart (average) 

None. Less than half 
Half or more 

Antibiotics (average) 
None. Less lhan half 
Half or more 

Vitamins or m;i!p.caIs (average) 
None. Less than half 
Half or mOle 

Other major ml.'dicafion (average) 
None. Lc~:> than half 
Half or more 

1.0 
0.6 (0.4-0.9) 

1.0 
1.9 (1.2-3.0) 

1.0 
0.5 (0.3-0.9) 

1.0 
0.4 (0.2-0.9) 

1.0 
1.9 (1.3-2.7) 

1.0 
2.0 (1.4-2.8) 
3.2 (2.1-4.8) 

1.0 
0.7 (0.5-1.0) 

1.0 
1.8 (1.3-2.5) 

1.0 
0.6 (0.4-0.9) 

1.0 
2.3 (1.1-4.7) 

1.0 
I.S (1.1-2.0) 

1.0 
0.4 (0.2-0.7) 

0.008 

0.004 

0.005 

0.011 

0.001 

<0.001 

0.047 

0.001 

0.017 

0.041 

0.013 

0.001 

Notes: (1) Estimated by the adjusted odds ratios obtained from multiple logistic-regression analyses 
containing all independent predictors. 

(2) 95 percent confidence interval . 
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Arnong the etiologic risk factors, other dizziness had the highest incidence density ratio 

(incidence densily ratio for half or rnore=3.2), followed by use of antibiotics (incidence density 

ratio for half or more;:.-:;2.3), number of acùvities (incidence density ratio for ~1O=1.9), activity

limitation days (incidence density ratio=1.9), and trouble walking 400 meters (incidence density 

rario= 1. 8). Factors which appeared to be protective against faIls included nurnber of different 

activities, daily alcohol consumption, bed-days, trouble hearing, use of medicine for the hean 

and use of other major medication. 

Figure 4.2 shows that the incidence density of falls increased as the nurnber of etiologic 

risk factors present in a single individual increased. Finally, Table 4.49 shows the results of 

the analyses which exarnined age and then sex interactions!. 

4.5.2 - RISK FACiORS FOR FALL-RELATED INJURY 

4.5.2.1 - Univariate analysis 

Tables 4.50 to 4.54 present the univariate associations between each potential risk 

factor and fall-re~ated injury. Arnong ~he socioderncgraphic characteristics, age group, marital 

status, paid employment and nurnber of persons in household were associated with the rate of 

fall-related in jury (Table 4.50). The rate of fall-related injury was highest among subjects in 

the oldesl age group. Subjects living alone had a higher rate of fall-related injury. and those 

who were marricd or single had lower rates than those who were widowed, ruvorced or 

separated. Finally those who were employed sustained fewer fall-related injuries than those 

who were not employed. 

1 Appendix VII shows the univariate associations between each potential etiologic risk 
factor and falls, fmt for males and females, and then for subjects aged 65-74 years and ";?75 
years. 
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FIGURE 4.2 
Incidence density of falls by number 

of risk factors (1) (Etiologie Model) 
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TABLE 4.49 

INTERACTION TERMS RETAINED IN THE ETIOLOGIC MODEL 
OF RISK FACTORS FOR FALLS 

---------=====~============ 
Incidence density ratio(1) (95% CI)(2) 

==================== ---------================== 
In~~ractions with sex 

Frequency of alcohol consumption 
Less often than every day 
Every clay 

Tranquilizers (average) 
None. Less than half 
Half or more 

Antibiotics (average) 
None, Less than half 
Half or more 

Other major medication (average) 
None. Less than half 
Half or more 

Im.eractions with age 

Short of breath at rest (average) 
None, Less than half 
Half or more 

Vision problem 
No 
Yes 

Other minor medication 
None, Less than half 
Half or more 

Male 

1.0 
0.3 (0.1-0.7) 

1.0 
3.0 (1.6-5.4) 

1.0 
5.8 (2.2-15.7) 

1.0 
0.9 (0.4-2.0) 

65-74 years 

1.0 
1.4 (0.7-2.8) 

1.0 
1.7 (1.1-2.9) 

1.0 
3.1 (1.6-5.8) 
- ---

F'emale 

1.0 
0.8 (0.3-2.2) 

1.0 
0.7 (0.3-1.7) 

1.0 
0.6 (0.2-2.0) 

1.0 
0.2 (0.1-0.5) 

~75 years 

1.0 
0.2 (0.1-0.6) 

1.0 
0.9 (0.3-2.2) 

1.0 
0.5 (0.2-1.0) 

Notes: (1) Estimated by the adjusted odds ratios obtained from multiple logistic-regression 
analyses containing all independent predictors. 

(2) 95 JX'!rcent confidence intervals. There wese computed using the following: 
SE (B1+13,) = .v SEl

l + S~2 + 2 coy (BI+B2); A A 

. (B +BJ ± 1.96 SE (B +B ). 
95 percent confidence mterval = e 1 1 2 
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TABLE 4.50 

ASSOCIATIONS BETWEEN SOCIODEMOGRAPID C CHARACTERISTICS 
AND F ALL-RELA TEe INJURY SUST AINED 

DURING THE 48-WEEK FOLLOW-UP PERIOD 

SOCIODEMOORAPHIC 
CHARACTERISTIC 

Total 

Sex 
Female 
Male 

Age group (years) 
65·69 
70-74 
75-79 
80-92 

Marital Status 
Marncd (mcl. commor! law) 
Single (never mamed) 
Widowed 
DIVorccd, SeparnlCd 

Lang"age 
English 
French 
Other 

Paid employment 
No 
Ycs 

Incomf! 
<$10,000 
$10,000 - $20,000 
>$20,000 - $40,000 
>$40,000 
No answer 

Number or persons in bousebold 
One 
Two 
Three or more 

Years or schooling 
0-7 
8-10 
Il 
12 or more 
No answcr 

Fall-related 

n 

91 

64 
27 

24 
16 
20 
31 

28 
14 
44 
5 

55 
26 
10 

84 
7 

19 
32 
14 
15 
11 

46 
35 
9 

20 
20 
24 
22 
6 

Pers<)O
monthS<l) 

n 

4,76j3) 

2,996 
1,767 

1,251 
1,295 
1,088 
1,129 

2,092 
763 

1,680 
228 

2,561 
1,722 

480 

4,165 
598 

913 
1,192 

913 
767 
986 

1,857 
2,305 

601 

1,249 
1,109 
1,144 
1,117 

144 

Incidence 
densily<2l 

n 

19.1 

21.4 
15.3 

19.2 
12.4 
18.4 
27.5 

13.4 
18.3 
26.2 
',11.9 

2'.5 
15.1 
20.\' 

20.2 
11.7 

20.8 
26.8 
15.3 
19.6 
11.2 

24.8 
15.2 
15.0 

16.0 
18.0 
21.0 
19.7 
41.7 
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Incidence 
denslly 
raùo 

1.0 
0.7 

1.0 
0.6 
1.0 
1.4 

Lü 
1.4 
2.0 
1.6 

1.0 
0.7 
1.0 

1.0 
0.6 

1.0 
1.3 
0.7 
0.9 
0.5 

1.0 
0.6 
0.6 

1.0 
1.1 
1.3 
1.2 
2.6 

...... ---_ ...... _ ........ ----_ ..... -- ..... ----_ ...... -------------------------------_ .. ---------------------~. __ . ---------....... _-------------------_._---
Notes: (1) A pcrson-month of follow-up was equivalent to four weeks. 

(2) Number of rails pcr 1.000 pcrson-months. 
(JI Includes 4,445 completed foUow-up mternews and 318 "missing" interviews for which data on 

ume dependent cxposures were exlracted from the nearest preceding completed interview and 
data on falls were ex!racted from the next completed foUow-up interview. Tota1s for each 
variable may differ because of missing data. 
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Table 4.51 shows the univariate associations between lifestyle habits and the nue of 

fall-related in jury. Several indicators of level of physical activity suggested that those who 

were most active had lower rates of fall-related in jury. Compared to subjects whose usu;,l 

physical effort in daily activities was light or moderate, the fall-related lnJury rate was lower 

among those who reported heavy physical effort Also the indicators of average exposure to 

number of different activlties and to number of acu vities suggested that the fall-re!ated inJury 

rate was higher among those who reported fewer physical activities. 

Several indicators of social life suggested that SOCIal interaction was assoclated with the 

rate of fall-related in jury. Data on the frequency of social gatherings suggested a U-shaped 

pattern of association, with the fall injury rate higher among those who soclahze frequently 

and those who socialize infrequently. Subjects who reported dissatisfaction with their social 

lives had higher rates of fall-related in jury, than those who were satisfied wllh their social 

lives. Finally, the rate of fall-related injury was 13.7 per 1,000 person-months among subjects 

who did not belong to any social group, compared to 24.2 per 1,000 person-months among 

those who were members of a social group. 

The health status indicators suggested that persons in poor health were more likely to 

sustain fall-related injury and in particular, those who were not at aIl satisfied with their 

health (Table 4.52). Data on short-term disability showed that although short-term bed-days 

was not associated with fall-related in jury, increased average exposure to bed-days was 

associated with an increased fall-injury rate. The fall-related injury rate increased from 17.8 

per 1,000 person-months among subjects with no bed-days to 28.2 per 1,000 person-months 

among subjects who reported bed-days frequenùy. Both short-term and average activity

limitation days were associated with the fall injury rate, the rate increasing with increased 

exposure to activity-limitation days. 



l 

Page 185 

TABLE 4.51 

C ASSOCIATIONS BETWEEN LlFESTYLE HABITS AND F ALL-RELATED 
INJURY SUSTAINED DURING THE 48-WEEK FOLLOW-UP PERIOD 

-................ -- -_ .............. _ .. -_ ................................................ --......................... _ ........ _-_ ........ -_ ... _- .. _-- ----_ .. "' ........ -_ .................... _ ....... -------- --_ ........... _-_ .... _ .... __ ...... _ .... -... -
Fall-relatcd Person- Incidence Incidence 

LIFESTYLE lnJury months(l) densllyZ) density 
HABIT n n n ratio 
......... -_ ...... _ ............................ --_ .................. ---_ .............. --_ .... ---.. ----------------.. _ .. ---......... _---_ .. ---.. _ .. ---------------.. --.. -.... __ .... ----- ...... ----_ .. 

TOTAL 91 4,76)<31 19.1 

Physical activity 
Physlcal aCllvlly compared to pccrs 

Much more acllve 32 1,519 21.1 1.0 
Somewhat more acllve 20 1,112 18.0 0.9 
Same 12 1,037 11.6 0.5 
Somcwhat less acUvc 14 485 28.9 lA 
Much Jess acuve 12 499 24.0 1.1 

PhyslcaJ effort an \~l1Jy acllVlUCS 
Lighl 26 1,274 20.4 1.0 
ModeraLC 63 3,311 19.0 0.9 
Heavy 1 144 6.9 0.3 

Numbcr of differenl aCl1vities 
Short-term 

0-1 15 694 21.6 1.0 

( 2 39 1,810 21.5 1.0 
3 22 1,428 15.4 0.7 
4-7 15 831 18.1 0.8 

Average 
o -1.9 31 1,010 30.7 1.0 

2.0-2.4 20 1,363 14.7 0.5 
2.5-3.1 17 1,199 14.2 0.5 
3.2-6.0 23 1,191 19.3 0.6 

Numœf of activiues 
Short-term 

0-10 20 1,050 19.0 1.0 
11-15 20 1,191 16.8 0.9 
16-20 14 672 20.8 1.1 
21-25 26 998 26.1 1.4 
2:26 11 851 12.9 0.7 

Average 
o -12.7 32 1,193 26.8 1.0 

12.8-17.2 22 1,188 18.5 0.7 
17.3-22.2 14 1,198 11.7 0.4 
22.3-54.0 23 1,184 19.4 0.7 

Social lire 
Frequency of social gatherings 

More man once a weelc 47 2,163 21.7 1.0 
Once a weelc 20 1,187 16.8 0.8 
At leasl once a monlh 6 144 8.1 0.4 
Lcss man once a month 18 669 26.9 1.2 

C Social lire 
Very satisfymg 23 1,847 12.5 1.0 
Ratht',( satisfying 36 2,101 17.1 1.4 
Unsatisfying 32 815 39.3 3.1 
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TABLE 4.51 (continued) 

....... -----.. ----.. -------------_ .... ----------_ ... ---- .. , .............. _ ........ ------......... _ ......................... -...... -.. --..... _ .... --......... --_ ....................... _ ....................................... .. 

LlFESTYLE 
HABIT 

Membcr of social group 
No 
Ycs 

Own cat or dog 
No 
Yes 

Smokes cigarettes 
No 
Yes 

Use or alcohol 
Frequency of alcohol consumpùon 

Don't dnnk 
Less than once a mon th 
One or more Limes a month 
Al lcast once a week 
Every day 

Number of alcoholIc dnnks 
Shon-Lerm 

Average 

o 
1-3 
4-10 
11-70 

o 
0.1-0.3 
0.4-2.8 
2.9-70.0 

Fall-related 
IDJury 

n 

32 
59 

79 
12 

69 
22 

28 
26 
9 

17 
11 

58 
15 
9 
9 

33 
13 
27 
18 

Person
months(\) 

n 

2,328 
2,435 

4,140 
623 

3,777 
986 

1,609 
917 
551 
944 
730 

3,022 
798 
529 
412 

1,931 
492 

1,149 
1,191 

Notes: A person-month of follow-up was equivalent 10 four weeks. 
Number of falls per 1,000 person-months. 

Incldencc 
densllyll 

n 

13.7 
24.2 

19.0 
19.3 

18.3 
22.3 

17.4 
28.4 
16.3 
18.0 
15.1 

19.2 
18.8 
17.0 
21.8 

17.1 
26.4 
23.5 
15.1 

IncIdence 
denslty 
ratio 

1.0 
1.8 

1.0 
1.0 

1.0 
1.2 

1.0 
1.6 
0.9 
1.0 
0.9 

1.0 
1.0 
0.9 
l.l 

1.0 
1.5 
1.4 
0.9 

(1) 

(2) 

(l) l[icludes 4,445 compleled foUow-up interviews and 318 "missing" Interviews for wluch data on 
lime dependent exposures were extIacted from the nearest precedmg completcd mlerVlcw and 
dara on falls were exuacted from the next compleled follow-up intervIew. TotaIs for each 
variable may differ because of missmg dara. 

JI 
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TABLE 4.52 

ASSOCIA TIONS BETWEEN HEAL TH ST A TUS AND F ALL·RELA TED 
INJURY SUSTAINED DURING THE 48-WEEK FOLLOW·UP PERIOD 

......................... _ ............. -............ _-_ ...... -_ ........ ---_ ...... _ ..... ---- -........ -- ........ _- .. _----- -- .. -_ .... --- ................. _ .. _ .. --_ .. --_ .. _ ...... ----_ .... --_ .............. -_ ...... -_ .. -_ ......... 
Fall·rela1ed Person· Incidence Incidence 
mjury months') density(1) denslty 

HEALTH STATUS n n n ratio 
.. -_.. .. .......... -_ .......... _ ............ -.......... -_ .. --............... _ .. _------_ .... -----_ ... _-----------_ .. -_ ...... ----- .. ----------------_ .... --_ .... -----_ .. -.. _ ...... -_ ..... ---_ .. -

TOTAL 91 4,7631" 19.1 

Self.reported beallh 
Sclf-pclcelvcd hcalth status 

Excellent 26 1.511 17.2 1.0 
Good 32 1,920 16.7 1.0 
Average 21 1,085 19.4 U 
Poor 12 247 48.6 2.8 

Sausfacuon Wlth hcalth 
Very sausficd 36 1.943 18.5 1.0 
Somewhat sausfied 24 1.831 13.1 0.7 
Not 100 satisfied 18 763 23.6 1.3 
Not al ail sausfied 13 226 57.5 3.1 

Two·week disability 
Bed-days 
Short-tenn 

~ 
No 86 4.502 19.1 1.0 

! les 5 261 19.2 1.0 ... Average 
None 68 3.826 17.8 1.0 
Lcss than half 19 795 23.9 1.3 
Half or more 4 142 28.2 1.6 

Acuvity-Iimnatton days 
Short-tenn 

No 67 4.117 16.3 1.0 
Ycs 24 645 37.2 2.3 

Average 
None 43 2,788 15.4 1.0 
Lcss than half 30 1,600 18.8 1.2 
Half or more 18 375 48.0 3.1 

Symptoms 
Dizzincss on standing 
Short-tenn 

No 86 4,458 19.3 1.0 
Yes 5 305 16.4 0.8 

Average 
None 72 3.518 20.5 1.0 
Less !han half 13 898 14.5 0.7 
Half or more 6 347 17.3 0.8 

Omer dizziness 
Shon-tenn 

.,. No 77 4,264 18.1 1.0 
.~ Yes 14 499 28.1 1.6 

Average 
None 46 3,109 14.8 1.0 
Less Ihan half 26 1,173 22.2 1.5 
Half or mŒC 19 481 39.5 2.7 

• 
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TABLE 4.52 (continued) 
, 
; -.. ---_ .. -_ .. --..... ---.. _-.. ------_ .. --_ ..... -.. --------_ .... _ .. ----.... ------_ .. -..... -----_ .. ---_ ............... _------........... -........... -_ ... -...... _ ............. _ ........ _ ........ _ ... -............ -_ .. 
• Fall-re1ated Persan- Incidence Incidence 

in jury months'Il denslly'l) denslly 
HEALTH STATUS n n n rauo 
......... -_....... .. -_ ... -.. _ .. ----.................. _ .... -- ...... --_ .... -_ .. ---- ...... --...... --_ .... ---.. _ ... ------_ .... --.... ------_ .. _ .... --_ .. -..... -.... ------ -_ .. -_ ........... -........... -.............. -_ ......... -_ ... 

Palpitauons 
Short-term 

No 85 4.373 19.4 1.0 
Yes 6 390 15.4 0.8 

Average 
None 65 3.619 18.0 1.0 
Less than half 18 772 23.3 1.3 
Half or more 9 372 24.2 1.3 

Short oi breath al rest 
Short-term 

No 82 4,403 18.6 1.0 
Yes 9 360 25.0 1.3 

Average 
None 70 3.746 18.7 1.0 
Less than half 14 727 19.3 1.0 
Half or more 7 290 24.1 1.3 

Short of breath on exertlon 
Short-term 

No 69 3.802 18.1 1.0 
Yes 22 960 22.9 1.3 

Average 
None 43 2.406 17.9 1.0 
Less than half 25 1,355 18.5 1.0 
Half or more 23 1.002 7~0 1.3 

Number of symplOms 
Short-term 

0 58 3,228 18.0 1.0 
1 20 866 23.1 1.3 
2 6 442 13.6 0.8 
3-5 7 227 30.8 1.7 

Average 
0 21 J .514 13.9 1.0 

0.1-0.3 15 955 15.7 1.1 
0.4-0.9 18 1.053 17.0 1.2 
1.0-5.0 33 1,241 26.6 1.9 

Cbronic bealtb problems 
High blood pressure 

No 49 2.842 17.2 1.0 
Yes 42 1.921 21.9 1.3 

Heart Trouble 
No 66 3.366 19.6 1.0 
Yes 25 1,397 17.9 0.9 

Diabetes 
No 80 4,311 18.6 1.0 
Yes 11 '452 24.3 1.3 

Respiratory disorder 
No 66 4.038 16.3 1.0 
Yes 25 725 34.5 2.1 
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TABLE 4.52 (continued) 

1 ........ _ ....................................................... _ ............ -_ ............. -............. _ ................ _ ............. -_ .. -_ .............. -_ .... --_ ........ _ ........... -_ .. --_ .. - -_ .... _ .. _ .. _ ...... _ ...... ---_ ........................... 
Fall-related Person- Incidence IncIdence 
InJury monLhs'"I) densny'Zl denslty 

HEALTH STATUS n n n rallO 
....................... _ .. 00 ...... __ .. __ ............... '" ... _ ........... __ ...... _ ...... _ .......... _ ........................ ___ .... ____ .............. __ .... ____ ...... ___ ...... ____ .. _ .. ____ ................... ___ .......... __ .... ___ .. __ .. _ .. 

Arthnus or rheumausm 
No 34 2.137 15.9 1.0 
Ycs 57 2,626 21.7 lA 

VIsion problem 
No 56 3,379 16.6 1.0 
Ycs 35 1,384 25.3 1.5 

Hcaring problem 
No 71 3,667 19.4 1.0 
Yes 20 1,096 18.2 0.9 

Stroke 
No 78 4,427 17.6 1.0 
Yes 13 336 38.7 2.2 

Other long-tenn problem 
No 45 3,017 14.9 1.0 
Yes 46 1,746 26.3 1.8 

Numbcr of chromc hcalth problems 

( 
0 10 708 14.1 1.0 
1 23 1,259 18.3 1.3 
2 19 1,357 14.0 1.0 
3 19 862 22.0 1.6 
4 6 362 16.6 1.2 
5-7 14 215 65.1 4.6 

Long-tenn disability 
Expenences Irouble: 
Walkmg 400 melers 

No 57 3,625 15.7 1.0 
Yes 34 1,146 29.7 1.9 

Walkmg up and down stalfS 
No 47 3,147 14.9 1.0 
Yes 44 1,624 27.1 1.8 

Carrymg a 12-pound obJcct 
No 55 3,181 17.3 1.0 
Yes 36 1,590 22.6 1.3 

Standing for long pcriods 
No 49 3,318 14.8 1.0 
Yes 42 1,453 28.9 2.0 

Bending down 
No 57 3,375 16.9 1.0 
Yes 34 1,396 24.4 1.4 

Cuu.ing loenails 
NCl 46 3,116 14.8 1.0 
Yes 45 1,655 27.1 1.8 

Using fingers 10 grasp 

1 
No 67 4,027 16.6 1.0 
Yes 24 744 32.3 1.9 

Rcaching 
No 67 4,187 16.0 1.0 
Yes 24 584 41.1 2.6 



1 
HEALTH STATUS 

Numbcr of dJsabiltllcs 
o 

1-2 
3-5 
6-8 

Feil in year preceding 
initial interview 

No 
Yes 

Follow-up fall 
Short-tenn 

Average 

No 
Yes 

None 
Less man half 
Half or more 

Quetelet Index 
14.19-21.33 
21.36-23.529 
23.5-25.965 
25.97-41.51 
Missmg 

TABLE 4.52 (continued) 

Fall-related 
injury 

n 

20 
28 
20 
23 

58 
33 

80 
11 

40 
41 
10 

24 
25 
15 
24 
3 

PcrS()O
monmsl ll 

n 

1,740 
1,412 

940 
671 

3,587 
1,176 

4,493 
270 

3,130 
1,363 

270 

1,143 
1,224 
1,081 
1,151 

164 

Notes: A person-month of foIlow-up was equivalent la four weeks. 
Number of falls per 1,000 person-months. 

Incidcncc 
denslly2l 

n 

11.5 
19.8 
21.3 
34.3 

16.2 
28.1 

17.8 
40.7 

12.8 
30.1 
37.0 

21.0 
20.4 
13.9 
20.9 
18.3 

Page 19(} 

Incidence 
densIly 
rauo 

1.0 
1.7 
1.9 
3.0 

1.0 
1.7 

l.0 
2.3 

1.0 
2.4 
2.9 

1.0 
1.0 
0.7 
1.0 
0.9 

(1) 

(2) 

(3) Includes 4,445 completed follow-up interviews and 318 "missmg" interviews for which data on 
time dependenl exposures were eXlracted from the neareSI preceding completed mtervlcw and 
data on faUs were extrarted from the next completed follow-up interview. Totals for each 
variable may dJffer because of missing data. 

l 

• 
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Among the nonspecific symptoms, only other dizziness was associated with the falI 

injury rate. Both the short-term and average indicators of other dizziness showed that the rate 

increased with (increasing) exposure. AIso, both the short-term and average indicators of 

number of nonspecific symptoms showed that the fall-related injury rate increased as the 

number of nonspecific symptoms reported increased. 

Among the chronic health problems studied, subjects with respiratory disorders, vision 

problems or other long-term problems were more likely to sustain fall-related injury, and 

persons with 5-7 chronic health problems had a higher fall-related injury rate than those with 

fewer chronic health problems. Similarly the fall-related injury rate increased with the 

presence of any disability and as the number of disabilities ;ncreased. The fall-related injury 

rate was 28.1 per 1,000 person-months among subjects who fell one or more times in the year 

( preceding the initial interview - higher than the rate of 16.2 per 1,000 person-months observed 

for subjects who did not fall in the year preceding the initial interview. Both the shon-term 

and average indicators of follow-up falls showed substantially increased fall-related injury rates 

among subjects with a history of falls during the year preceding the initial interview and/or 

during the follow-up period. 

Health status indicators not associated with the rate of fall-related injury in the 

univariate analysis included dizziness on standing, palpitations, short of breath on exertion, 

shon of breath at rest. high blood pressure. heart trouble, arthritis or rheumatism, diabetes, 

hearing problems and Quetelet Index. 

Exposure to many medications was associated with fall-related in jury (Table 4.53). 

Short-term exposure to other pain relievers, tranquilizers, medicine for the heart, antibiotics, 

{ laxatives. and cough or cold remedies were each associated with an increased rate of fall

related injury. Average exposure to medicine for anhritis, other pain relievers, tranquilizers, 

medicine for blood pressure, medicine for the hean. hxatives, cough or cold remedies, 
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TABLE 4.53 

1 ASSOCIATIONS BETWEEN USE OF MEDICATION AND FALL-RELATED 
INJURY SUSTAINED DURING THE 48-WEEK FOLLOW-UP PERIOD ---_ ..... _--_ ....... ----.... _ . .-.... _ .. _--.... ------_ ..... --.. _-.-_ ..... --------_ .. _----..... -.. _----------_ ..... ---_ .. _----------_ ....... _- ... ---_ .. __ ..... __ ... _-_ ...... _---_ ............ 

Fall-relatcd Person- Incidence Incidence 
mjury monthi ') dcnsity2l dcnsity 

MEDICATION n n n ratio 
-------....... _--------_ ...... -............ _----------_ ... -.... _---_ .. ------- .. _ ... _-----------_ .... _-_ ....... _-- .. ---_ ...... _-----------_ .......... ----------.... --_ ....... -----------
Total 91 4,76~]) 19.1 

Medicine for arthritis 
Shon-tenn 

No 76 4,043 18.8 1.0 
Yes 15 708 21.2 1.1 

Average 
None 63 3,615 17.4 1.0 
Less than half 14 439 31.9 1.8 
Half or more 14 700 19.7 1.1 

Other pain relievers 
Shon-tenn 

No 78 4,316 18.1 1.0 
Yes 13 434 21.0 1.2 

Average 
None 61 3,552 17.2 1.0 
Less than half 15 765 19.6 l.l 
Half or more 15 446 33.6 2.0 

TrADquilizers 
Shon-tenn 

No 68 3,902 17.4 1.0 
Yes 23 848 27.1 1.6 

Average 
None 56 3,434 16.3 1.0 
Less than half 11 425 25.9 1.6 
Half or more 24 904 26.5 1.6 

Medicine for blood pressure 
Shon-tenn 

No 57 3,074 18.5 1.0 
Yes 34 1,676 20.3 1.1 

Average 
None 52 2,845 18.3 1.0 
Less than half 6 226 26.5 1.4 
Half or more 33 1,692 19.5 l.l 

Medicine for the beart 
Short-tenn 

No 80 3,860 20.7 1.0 
Yes 11 890 12.4 0.6 

Average 
None 70 3,601 19.4 1.0 
Less than half 8 266 30.1 1.6 
Half or more 13 896 14.5 0.7 

Antibiotics 
"' ...... Short-tenn 

No 88 4,654 18.9 1.0 
Yes 3 96 31.3 1.6 

Average 
None 84 4,426 19.0 1.0 
Less than half 5 267 18.7 1.0 
Hal! or more 2 70 28.6 1.5 
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TABLE 4.53 (continued) 

~t ....................... -.................... -----_ .. __ ....... _ .. _------------_ ........ __ .. _----.. --... _ ........ _-_ .... _-_ ... _------_ ..... __ .. --.... _ ...... _--------_ .. _--------_ ........ __ ...... 
Fall-related Person- Incidence Incidence 
in jury months density density 

MEDICATION n n n ratio 
--.. -.. _--_ .. _-_ .. _-------_ ... __ ................. _-----_ ..... __ .. _ ...... _--------_ ........ _ .... _--------_ .... ---------_ .... _-... _ ......... -----------------------...... _--

Laxatives 
Shon-term 

No 75 4,206 17.8 1.0 
Yes 16 S44 29.4 1.7 

Averclge 
None 70 3,747 18.7 1.0 
Less than half 5 450 11.1 0.6 
Half or m!A'e 16 566 28.3 1.5 

Stomach remedies 
Shon-term 

No 80 4,300 18.6 1.0 
Yes 11 450 24.4 1.3 

Average 
None 73 3,850 19.0 1.0 
Less than halC 8 455 17.6 0.9 
Half or more JO 458 21.8 1.1 

Cough or cold remedies 
Shon-lerm 

No 84 4.591 18.3 1.0 

( 
Yes 7 158 44.3 2.4 

Average 
None 7S 4,149 18.1 1.0 
Less than half 12 509 23.6 1.3 
Half or more 4 105 38.1 2.1 

Vitamins or minerais 
Shon-lerm 

No 5S 3,239 16.9 1.0 
Yes 36 1.511 23.8 1.4 

Average 
None 48 2,798 17.2 1.0 
Less than half 8 470 17.0 1.0 
HalC or more 3S 1,495 23.4 1.4 

Anticoagulants 
Shon-Lerm 

No 83 4,384 18.9 1.0 
Yes 8 372 21.5 1.1 

Average 
None 79 4,284 18.4 1.0 
Less than half 3 120 25.0 1.4 
Half or more 9 359 25.1 1.4 

Medicine lor diabetes 
Shon-tenn 

No 8S 4,413 19.3 1.0 
Yes 6 349 17.2 0.9 

f 
Average 

None 84 4,382 19.2 1.0 
" 

Less than half 0 26 0.0 
Half or more 7 355 19.7 1.0 



1 
MEDICATION 

Medicine ror asthma or COPD'4) 
Short-tenn 
No 
Yes 

Avemge 
None 
Less than half 
Half or more 

Other major Medication 
Shon-tenn 

No 
Yes 

Avemge 
None 
Less than half 
Half or more 

Other minor medication 
Shon-tenn 

No 
Yes 

Avemge 
None 
Less than half 
Half or more 

Number or medications 
Shon-tenn 

0 
1 
2 
3 
4 
5-8 

Avemge 
o ~.9 

1.0-1.8 
1.9-2.7 
2.8-8.5 

TABLE 4.53 (continued) 

Fall-rela1ed 
in jury 

n 

85 
6 

82 
3 
6 

82 
9 

80 
5 
6 

86 
5 

84 
1 
6 

8 
23 
26 
17 
8 
8 

16 
18 
27 
30 

Person
months 

n 

4,506 
250 

4,454 
92 

217 

4,245 
511 

4,049 
238 
476 

4,470 
285 

4,247 
259 
257 

836 
1,211 
1,324 

711 
441 
240 

1,095 
1,323 
1,154 
1,191 

Incidence 
.tensity 

n 

18.9 
24.0 

18.4 
32.6 
27.6 

19.3 
17.6 

19.8 
21.0 
12.6 

19.2 
17.5 

19.8 
3.9 

23.3 

9.6 
19.0 
19.6 
23.9 
18.1 
33.3 

14.6 
13.6 
23.4 
25.2 
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Incidence 
denslty 
ratio 

1.0 
1.3 

1.0 
1.8 
1.5 

1.0 
0.9 

1.0 
1.1 
0.6 

1.0 
0.9 

1.0 
0.2 
1.2 

1.0 
2.0 
2.0 
2.5 
1.9 
3.5 

1.0 
0.9 
1.7 
1.7 

--_ ........ _--------_ ... _-_._--------------------------_.-----------..... _------------_ .... _-_ ... _----_ ....... _---.. ---_ ... -----_ ....... _-----.. -- ... ----

Notes: (1) 

(2) 

(3) 

(4) 

A person-month of follow-up was equivaIent ta four weeks. 
Numbe( of CaIls per 1,000 person-months. 
Incluùcs 4,445 completed follow-up interviews and 318 "missing" interviews for which data on 
time dependent exposures were exttacted Crom the nearest preceding completed interview and 
data on falls were extracted from the nexl completed follow-up interview. Totals Cor each 
variable may differ because of missing data. 
Chronic obstrucbve pulmonary disease. 
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medicine for as th ma or chronic obstructive pulmo:tary disease, other major medications, and 

other minor medications were each associated with an increased rate of fall-related in jury. 

Finally. both the shc\ft-tenn and average indicators of number of medications were associated 

with an increased rate of faU-related in jury. Medications not associated with the rate of faIl

related injury in the univariate analyses included stomach remedies, vitamins or minerais, 

anticoagulants and medicine for diabetes. 

Table 4.54 shows that all indicators of the use of health services were associated with 

the rate of fall-related injury. 

4.5.2.2 - Multivariate analysis 

(i) Full Model 

Table 4.55 lists the variables associated with fall-related injury in the univariate 

analyses and therefore included in the early multivariate analyses. Table 4.56 shows the 

adjusted incidence density ratios and 95 percent confidence intervals for the risk factors 

identified from multiple logistic-regression analyses including the stable exposure variables and 

both short-term and average measures of exposure 10 the time dependent exposure variables. 

A total of ten risk factors for fall-related in jury were identified. With the exceptions of 

marital status (widowed), dizziness on standing and use of cough or cold remedies, all other 

risk factors were identified in the full or etiologic models of risk factors for faIls. The risk 

factors with the largest incidence density ratios were use of cough or cold remedies (incidence 

density ratio=2.7), not at ail satistied with health (incidence density ratio=2.3), other dizziness 

(incidence density ratio for less than half, half or more=2.3) and unsatisfying social life 

(incidence density ratio=2.l). Factors which appeared to be prolective against fall-related 

injury included dizziness on standing and palpitations. 

l 
1 
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TABLE 4.54 

ASSOCIATIONS BETWEEN THE USE OF HEALTH SERVICES 
AND FALL-RELATED INJURY SUSTAINED 

DURING THE 48-WEEK FOLLOW-UP PERIOD 

USE OF HEAL TH 
SERVICES 

TOTAL 

Number of ophthalmologist 
consultations 

o 
1 
2 
3 
4-50 

Number of pbysician 
consultations 

0-1 
2-3 
4-5 
6-10 
12-72 

Consultated other bealth 
proressionals 

No 
Yes 

HospitaUzed in past 12 months 
No 
Yes 

Received bomeatre 
No 
Yes 

Fall-rela1ed 
in jury 

n 

91 

25 
48 
8 
o 

10 

21 
20 
11 
19 
20 

51 
40 

65 
26 

75 
16 

Person
monlhS<1l 

n 

1,789 
2,062 

495 
119 
298 

1,236 
1,314 

973 
786 
454 

3,423 
1,340 

3,774 
989 

4,147 
616 

Notes: A person-month of follow-up was equivaJent ta four weelcs. 
Number of faIls per 1,000 person-months. 

Incidence 
densily21 

n 

19.1 

14.0 
23.3 
16.2 
0.0 

33.6 

17.0 
15.2 
11.3 
24.2 
44.1 

14.9 
29.9 

17.2 
26.3 

18.1 
26.0 

Page lQ6 

Incidence 
dcnslly 
rauo 

1.0 
1.7 
1.2 
o 

2.4 

1.0 
0.9 
0.7 
1.4 
2.6 

1.0 
2.0 

1.0 
1.5 

1.0 
1.4 

(1) 

(2) 

(3) Includes 4,445 completed follow-up interviews and 318 "missing" interviews for whlch data on 
lime dependent exposures were extracted from the nearest preceding complcted interview and 
dara on faIls were extracled from the next completed follow-up interview. Totals for cach 
variable may <lifTer because of missmg data. 

= 
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TABLE 4.55 
VARIABLES INCLUDED IN THE EARL Y MULTIV ARIATE ANALYSES 

OF RISK FACTORS FOR FALL-RELATED INJURY 
SUSTAINED DURING THE 48-WEEK FOLLOW-UP PERIOD 

-------------------------------"---~------------_.-----------------------------------------------------------------
VARIABLES 

Sociodemographic Characteristics 
Age group 
Marital status 
Paid employment 
Number of persons in household 

LirfStyle Habits 
Physical effort in dai1y activities 
Number of different activities (average) 
Number of activities (average) 
Frequency of social gatherings 
Satisfaction with social life 

Health Status 
Self-perceived health status 
Satisfaction with health 
Bed-days (average) 
Activity-limitation days (short-term, 
average) 
Other dizziness (short-term, average) 
Number of symptoms (short-term, 
average) 
Respiratory disorder 
Vision problem 
Other long-term problem 
Number of chronic health problems 
Trouble walking 400 meters 
Trouble walking up and down stairs 
Trouble carrying a 12-pound object 
Trouble standing for long periods 
Trouble bending down 
Trouble cutting toenails 
Trouble using fingers to grasp 
Trouble reaching 
Number of disabilities 
Feil in year preceding initial interview 
Follow-up faIl (short-term, average) 

VARIABLES 

Use of Medication 
Medicine for arthritis (average) 
Other pain relie'lers (short-term, 
average) 
Tranquilizers (short-tenn, average) 
Medicine for blood pressure (average) 
Medicine for the heart (short-term, 
average) 
Antibiotics (short-term) 
Laxatives (short-term, average) 
Cough or cold remedies (short-term, 
average) 
Medicine for asthma or COPri l

) 

(average) 
Other major medications (average) 
Other minor medications (average) 
Number of medications (short-term, 
average) 

Use of Health Services 
Number of ophthalmologist consultations 
Number of physician consultations 
Consulted other health professional 
HospitaIized in the 12 months preceding 
the initiai interview 
Received homecare 

Note: (1) Chronic obstructive pulmonary disease. 
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TABLE 4.56 
RISK FACTORS FOR F ALL-RELATED INJURY SUST AINED 

DURING THE 48-WEEK FOLLOW-UP PERIOD (FULL MO DEL) 
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===================~================================================= 

RISK FACTOR 
====================================== 
Sociodemographic Characteristics 
Marital Status 

Married, Single, Divorced, Separated 
Widowed 

Lifestyle Habits 
Social life 

Satisfying 
Unsatisfying 

Membcr of social group 
No 
Yes 

Health Status 
Satisfaction with health 

Very, somewhat, not too 
Not al all 

Dizziness on standing (average) 
None 
Less than half, Half or more 

Other dizziness (average) 
None 
Less than half, Half or more 

Palpitations (short-term) 
No 
Yes 

Follow-up faU (average~ 
None 
Less than half, Half or more 

Use of Medication 
Cough or cold remedies (short-term) 

No 
Yes 

Use of Health Services 
Number of physician consultations 
(per 10 consultations) 

Incidence density 
ratio(\) (95% CI)(2) p 

======================== 

1.0 
1.6 (1.1-2.5) 0.029 

1.0 
2.1 (1.3-3.4) 0.005 

1.0 
1.9 (1.2-3.0) 0.004 

1.0 
2.3 (1.2-4.6) 0.026 

1.0 
0.5 (0.3-0.9) 0.009 

1.0 
2.3 (1.3-4.0) 0.010 

1.0 
0.5 (0.2-1.1) 0.067 

1.0 
1.9 (1.2-3.0) 0.005 

1.0 
2.7 (1.2-6.0) 0.035 

1.4 (1.1-1.7) 0.013 

Notes: (1) Estimated by the adjusted odds ratios obtained fmm multiple logistic-regression analyses 
containing all independent predictors. 

(2) 95 percent confidence interval. 

l 

• 
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Figure 4.3 shows that the incidence density of fall-related injury increased substantiaIly 

as the number of risk factors present increased. 

(H) Etiologie Model 

The etiologic risk factors listed in Table 4.47 were studied as risk factors for falI

related injury. Table 4.57 shows the adjusted incidence density ratios and 95 percent 

confidence intervals for etiologic risk factors identified in the multiple logistic-regression 

analyses containing aIl independent predictors. Two risk factors for faIl-related in jury 

iclentified in the full model (dizziness on standing and other dizziness) were aIso retained in 

the etiologic model. The incidence density ratios for these two variables were similar in the 

two models. The etiologic model identified another five independent predictors of fall-related 

i injury, none of which had been retained in the full model. These included activity-limitation 

days, history of stroke, respiratory disorder, trouble walking 400 meters and use of medicine 

for the heart. Among the etiologic risk factors for fall-related injury. history of slroke had the 

largest incidence density ratio (incidence density ratio=2.1), followed by activity-limitation days 

(incidence density ratio=1.9). respiratory disorder (incidence density ratio=1.8), otlter dizziness 

(incidence density ratio for less than half, half or more=1.8), and trouble walking 400 meters 

(incidence density ratio=1.7). Factors which appeared to he protective against fall-related 

in jury included dizziness on standing and use of medicine for the heart. 

1 

Figure 4.4 shows that as the number of etiologic risk factors present in a single 

individual increased, so did the rate of fall-related injury. 
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Number of fall
rel~~~~_~jurie~_ 
Person-months 

FIGURE 4.3 
Incidence density of fall-related in jury 

by number of risk factors (1) (Full Model) 
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.. 

... -
cr:. 
t:. 

r~ 

C 



1 

1 

,1 

, 

Page 201 

TABLE 4.57 

RISK FACTORS FOR FALL-RELATED INJURY SUSTAINED DURING 
THE 48-WEEK FOLLOW-UP PERIOD. ETIOLOGIe MO DEL 

RISK FAcrOR 
=========== 
Health Status 
Activity·limitation days (short-tenn) 

No 
Yes 

Dizziness on standing (average) 
None 
Less than half, Half or more 

Other dizziness (average) 
None 

Stroke 

Less than half, Half or more 

No 
Yes 

Respiratory disorder 
No 
Yes 

Trouble walking 400 meters 
No 
Yes 

Use of Medication 
Medicine for the heart (short-tenn) 

No 
Yes 

Incidence density 
ratio(l) (95% CI)(l) 

1.0 
1.9 (1.2-3.2) 

1.0 
0.4 (0.3-0.8) 

1.0 
1.8 (1.1-2.8) 

1.0 
2.1 (1.1-4.0) 

1.0 
1.8 (1.1-2.9) 

1.0 
1.7 (1.1-2.7) 

1.0 
0.5 (0.3-0.9) 

p 

0.014 

0.002 

0.014 

0.027 

0.030 

0.029 

0.023 

=======--===-==-=-=====-==.=-=----==============================-=.==== 
Notes: (1) Estimated by the adjusted odds ratios obtained from multiple logistic-regression 

analyses containing ail independent predictors. 
(2) 95 percent confidence interval. 
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FIGURE 4.4 
Incidence density of fall-related in jury 

by number of risk factors (1) (Etiologie Mode!) 
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4.6 - SUMMARY OF RESULTS 

The main findings of the study include the following: 

4.6.1 - RESPONSE 

Among the 556 persons eligible to participate in the study, 417 (75 percent) completed 

the initial at-home interview. 

A total of 409 subjects completed one or more follow-up interviews, and 90 percent 

or more of st~dy participants completed each of the 12 follow-up interviews. 

The distribution of subjects by sex, number of persons in household and paid 

employment was similar to that of persons aged 65 years or oider living in private 

households according to the 1986 Census. 

1986 Census data suggested that males and females aged 65-69 years were 

underrepresented in the sample and those aged 80 years or older were overrepresented. 

4.6.2 - CHARACfERISTICS OF STUDY PARTICIPANTS 

One-third of study participants were male and two-thirds were female. 

The average ages of males and females were 73.7 and 75.5 years, respectively. 

Almost three-quaners of study participants reponed that their health was excellent or 

good. On average, subjects had 2.0 chronic health problems and 2.5 long-tenn 
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disabilities. The most common chronic health problems were arthritis or rheumatism, 

high blood pressure, heart trouble, vision problems and hearing problems. On avemge, 

subjects had used 2.1 different medications in the two clays preceding the interview. 

4.6.3 - DESCRIPTION OF FALLS. 

Fifty-nine percent of 197 falls occurred inside a building and 41 percent occurred 

outdoors. The circumstances and characteristics of indoor and oUldoor l'ails were quite 

different. Subjects' self-repons suggested that indoor faIls were more often caused by 

health problems, while outdoor faUs were more often related to environmental factors. 

Although the proponion of indoor and outdoor falls which resulted in injury were 

similar, subjects were more likely to consult a health professional after an indoor fall. 

The most common aclivity by far at the lime of falling was walking. The majority of 

outdoor faIls occurred while the subject was walking. Indoor fallers tended to faIl 

white getting up and for a wide variety of other reasons. 

4.6.4 - FREOUENCY OF FALLS AND FALL-RELATED INJURY 

Twenty-nine percent of study participants feU during the 48-week follow-up period; 

60.5 percent of fallers fell once and 39.5 percent fell two or more times. The 

incidence density of faIls was 41.4 faIls per 1,000 person-months. 

While the incidence rate of indoor faUs remained constant over seasons (with a slight 

increase during the summer months), outdoor faIls were more frequent during the falI 

and winter months than during spring and summer. 
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Fort y-six percent of 197 falls resulted in injury, but by far the majority of injuries were 

minor (i.e. minor soft tissue in jury). Dnly five falls resulted in fracture including three 

hip fractures, one of the arm, and one falI which caused fractures of the nose and of 

two fingers. 

Comparison of the frequency of faIls and fall-related in jury during the 12 months 

preceding the initial interview and the 48-week follow-up period suggested that in a 

12-month recall, study participants might overestimate the incidence of falls which 

result in more serious in jury such as fracture. 

4.6.5 - RISK FA Cf ORS FOR FALLS AND FALL-RELATED INJURY 

Many sociodemographic. lifestyle and health characteristics were associated with falls 

dnd fall-related injury in univariate analyses. Table 4.58 summarizes the risk factors 

identified in the full and etiologic logistic-regression models of risk factors for faIls. 

Table 4.59 summarizes the risk factors identified in the full and etiologic logis tic

regression models of risk factors for fall-related injury. The strongest independent 

predictors of falls and fall-related injury were similar and included dissatisfaction with 

social life. dissatisfaction with health and dizziness (other than on standing). In 

addition. use of antibiotics was a strong predictor of faIIs in both the full and etiologic 

models, and use of cough or cold remedies and history of stroke were strong predictors 

of fall-related injury. 
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TABLE 4.58 

COMPARISON OF RISK FACTORS FOR FALLS IDENTIFIED 
IN THE FULL AND ETIOLOGIC MODELS 

Full Model 

Risle factor 
================= 

Live alone 
French-speaking 

Unsatisfying social lire 
Member of social group 

Not at all satisfied with health 
Bed-days (average) (Less 

Iban half. Half or more) 
Activity-limitation days (short-term) 
Other dizziness (average) 

(Half or more) 
Palpitations (short-term) 
Trouble using fingers to grasp 
Follow-up fall (average) (Less 

than half. Haif or more) 

Tranquilizers (short-term) 
Antibiotics (average) (Half or more) 
Stomach remedies (average) 

(Half or more) 
Vitamins or minerais (average) 

(Half or more) 
Other major medication (average) 

(Hale or more) 

Number of physician consultations 
(per 10 consultations) 

Incidence 
density ratio 
(95% CI)(I) 

Etiologie Model 

Risk factor 

Sociodemograpbic Cbaracteristics 
1.4 (1.1-1.9) (2) 
0.7 (0.5-0.9) (2) 

Lirestyle Habits 
1.7 (1.2-2.4) (2) 

1.5 (1.1-2.1) ~umber of different activities 
(average) ~2.0 

Number of acuvities (short-term) ~ 10 
Drink alcohol every day 

Healtb Status 
2.8 (1.7-4.8) (2) 

Bed-days (short-term) 
0.5 (0.4-0.8) 
1.6 (1.1-2.3) 

2.7 (1.7-4.2) 
0.6 (0.3-1.0) 
1.6 (1.1-2.3) 

1.5 (1.1-2.1) 

Activity-Iimltation days (short-term) 
Other dizziness (average) 

(Half or more) 

(2) 

(2) 

Trouble heanng 
Trouble waJking 400 meters 

Use or Medication 
0.7 (0.4-1.0) 
2.4 (1.1-5.3) Antibiotics (average) (Half or more) 

0.6 (0.3-1.0) 

1.5 (1.1-2.0) 

0.4 (0.2-0.7) 

Vitamins or mineraIs (average) 
(Half or more) 

Other majŒ medicabon (average) 
(Half or more) 

Medicine for the heart (average) 
(Half or more) 

Use or Healtb Services 

1.3 (1.1-1.5) (2) 

Notes: (1) 95 percent confidence interval. 
(2) Risk factor identified in fuU model was not investigated in the etiologic model. 
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Incidence 
density ratio 
(95% CI)II) 

0.6 (0.4-0.9) 
1.9 (1.2-3.0) 
0.5 (0.3-0.9) 

0.4 (0.2-0.9) 

1.9 (1.3-2.7) 

3.2 (2.1-4.8) 

0.7 (0.5-1.0) 
1.8 (1.3-2.5) 

2.3 (1.1-4.7) 

1.5 (1.1-2.0) 

0.4 (0.2-0.7) 

0.6 (0.4-0.9) 
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TABLE 4.59 

COMPARISON OF RISK FACTORS FOR FALL-RELATED INUJURY 
IDENTIFIED IN THE FULL AND ETIOLOGIC MODELS 

================= 
Full Model 

Risk factor 
=======-

Widowed 

Unsatisfying social life 
Member of social group 

NOl al all satisfied with health 
Dizziness on standing (average) 

(Less lhan half, Half or more) 
Other dizziness (average) 

(Less lhan half, Half or more) 
Palpitations (shon-tenn) 
FoUow-up faU (average) (Less 

than half, Half or more) 

Cough or cold remedies 
(shon-tenn) 

Incidence 
density ratio 
(95% CI)(I) 

Etiologie Model 

Risk factor 

Sododemographie Characteristies 

1.6 (1.1-2.5) (2) 

Lifestyle Habits 

2.1 (1.3-3.4) 
1.9 (1.2-3.0) 

(2) 
(2) 

Health S ~atus 

2.3 (1.2-4.6) 

0.5 (0.3-0.9) 

2.3 (1.3-4.0) 
0.5 (0.2-1.1) 

1.9 (1.2-3.0) 

(2) 

Dizziness on standing (average) 
(Less than half, Half or more) 

Other dizziness (average) 
(Less than half, Half or more) 

(2) 
Activily-limitation days 

(shon-tenn) 
Strake 
Respiratory disorder 
Trouble walking 400 meters 

Use of Medication 

2.7 (1.2-6.0) Medicine for the hem 

Use of Bealth Senices 

Number of physic~an consultations (2) 

(per 10 consultabons) 1.4 (1.1-1.7) 

=============~- -
Notes: (1) 95 percent confidence interval 

Incidence 
density ratio 
(95% CI)(l) 

0.4 (0.3-0.8) 

1.8 (1.1-2.8) 

1.9 (1.2-3.2) 
2.1 (1.1-4.0) 
1.8 (1.1-2.9) 
1.7 (1.1-2.7) 

O.S (0.3-0.9) 

(2) Risk factor identified in full model was not investigated in the etiologic model. 
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CHAPTER 5 - DISCUSSION 

This chapter discusses the results of the study and their implications for the prevention 

of falls among community-dwelling clderly. It hegins with a discussion of the external 

validity of the results based on the inclusion and exclusion criteria applied to potential 

participants, the response to the interviews, and the characteristics of study participants. The 

where, when, and how of falls sustained during the 48-week follow-up pcriod are discusseed 

in the next section. The frequency of faIls and of fall-related injuries measured in this study 

are then compared to frequencies reported in other similar studies. The quality of the evidence 

for the risk factors identified in this study is discussed in the following section. Finally, the 

implications of the results for the design of preventive interventions for elderly persons living 

at home is discussed. 

5.1. EXTERNAL VALIDITY 

External validity refers to the extent to which the results of a study are generalizable 

to other, usually larger, reference populations. This kind of validity can be compromised in 

severa! ways. Fùr example, the application of many and/or stringent exclusion criteria to the 

pool of potential study subjects can restrict generalizability. Also, if the characteristics of 

potential study participants who refuse to participate in the study differ substantially from 

those who accept to participate, a nonresponse bias may occur, affecting extemal validity. 

S ubjects eligible for inclusion in this study included all those aged 65 years or older 

living at home in the community. Excluded were those living in any kind of institutional 

setting, those who could not communicate in either French or English, and those hospitalized 

or on vacation at the time of the first at-home visit, persons who did not live at the address 

indicated on the electoral list and who could not he traced, those who had died, and those 
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less than 65 years of age. Overall, one-third of persons selected from the electoral list were 

ineligible for inclusion in the study. 

Given the expense and difficulties in conducting community-based at-home surveys 

of elderly persons (Nickens, 1985), the response rate of 75 percent achieved in this study is 

good. This response rate might even he underestimated if the 8.3 percent of nonrespondents 

who could not be contacted during the recruitment period included persons who were ineligible 

for inclusion in the study. Overall, as indicated eartier, one-third of persons selected from the 

electoral lists were ineligible for the study. If one-third of the 46 individuals who could not 

he contacted \Vere in fact ineligible for the study, then the response rate was actually 77.1 

percent. Because no data were collected on the characteristics of those who did not participate 

in the study, it is not possible 10 determine how nonresponse might have biased the results. 

C If nonrespondents included a high proportion of persons in poor health and if poor health is 

associated with an increased risk of falling, then the incidence rate of falls might he 

underestimated. 

A comparison of the sociodemographic characteristics of study participants with those 

of the at-home elderly from the 1986 Census suggested that both males and females aged 65-

69 were underrepresented in the study population ar.d that those aged 75 years or older were 

overrepresented. Selection of potential study subjects from the electorallists was carried out 

in October 1986, and recruitment of study participants was supposed to begin in October 1986. 

Because of unforeseen delays, rccruitment actually began seven months later in May 1987. 

Thus, potential study subjects already selected from the electoral list had all aged seven 

months at the time of actual recruitment, accounting for the discrepancy. If the age-specific 

proportion of fallers observed in this study is adjusted according to the distribution of elderly 

persons observed in the 1986 Census, the overall prevalence proportion of fallers is 28.3 
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percent, very similar to the overall prevalence proportion actually observed in this study (29.1 

percent). 

The distribution of study subjects by other sociodemographic characteristics including 

gender, number of persons in household, and paid employment, was the same as thal observed 

in the 1986 Census, providing sorne evidence that, with the exception of age distribution, the 

study population was similar to the population of at-home elderly. 

The response to the follow-up interviews was excellent. The majority of subjects 

completed ten or more follow-up interviews and there was minimal 10S5 to follow-up. Once 

recruited, the subjects were willing and eager to continue to participate. In fact, the 

interviewers frequently commented that many subjects were socially isolated and that, in these 

cases, the phonecaIls regarding the falls study were important social contacts. 

Given the response rates to the initial and follow-up interviews, and the similarity of 

the study population to the Census population, the results of this study are probably 

generalizable 10 the population of elderly persons living at home. 

5.2 - DESCRIPTION OF FALLS 

An important contribution of this research is the descriptive data on falls experienced 

over the 48-week follow-up periode Because of the frequency of follow-up contacts and the 

excellent response to the follow-up interviews, a very good description of faIls experienced by 

community-dwelling elderly was obtained. Of particular importance is the finding that a tilde 

more than half of ail falls occurred indoors and a little less than half occurred outdoors. The 

data which describe the when, where, and how of falIs suggest that tt.~ etiologic factors might 

differ depending on whether the fall occurred indoors or outdoors. For example, self-reported 

q 
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reasons for faIls whieh oceurred indoors differed markedly from those for outdoor faIls. 

Health-related reasons were dted 8.5 the cause for the majorily of indoor faIIs, while 

environmental reasons were dted more often for outdoor faIls. Similarly, aetivities engaged 

in at the time of indoor versus outdoor faIls werc very different Although the proportions 

of indoor and outdoor faIls which resulted in in jury were similar, subjects appeared to worry 

more about indoor faIls, as evidenced by a higher frequency of subsequent physician 

consultations. If the etiologic mechanisms for different kind.s of falls vary, risk factor 

identification becomes even more complex. Future studies may have to focus on risk factor 

identification for specifie kinds of faIls in specifie subgroups of eommunity-dwelling elderly. 

lndeed, as detailed earlier in Section 1.1.1, sorne illvestigators have restrieted their I)tudies to 

include only cenain kinds of faIls (i.e., injurious falls, faIls whieh require medical treatment, 

rccurrent faIls, faIls during ambulation, falls on the stairs, faIls in the home). Future anaIyses 

of this data base could attempt to differentiate risk factors for indoor versus outdoor faIls, or 

for health-related versus envimnment-related falls. 

S.3· FREQUENCY OF FALLS AND FALL-RELATED INJURY 

S.3.1 - FREOUENCY OF FALLS 

As discussed in the introduction, many previous studies which measured the frequency 

of faIls among the eldcrly werc cross-sectionaI studies subject, theoretieally at lea.st, 10 the 

problems of recaIl bias and underestimation of the frequency of faIls. An important strength 

of this study, in terms of the measurement of the frequency of faIls, is that it followed 

subjects prospectively at frequent intervals (once every four weeks), 50 that the problem of 

recaII bias was minimized. In addition to the frequent follow-up interviews, each subject was 

provided with a "Falls Memory-Aid Calendar" on which they recorded the dates and details 

of any faIls which oceurred. According 10 subjective reports by the interviewers, many 

l 
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subjects enjoyed using these calendars and often referred to them to recount details about their 

faIls during the follow-up interviews. The frequent follow-up interviews probably encouraged 

increased reporting of aIl faUs whether trivial or severe, so that more accurate measurements 

of the frequency of falls and fall-related injury were obtained. 

The majority of community-based surveys, including those which follow subjects 

prospectively, repon the prevalence proportion of fallers as the primary measure of the 

frequency of faIls. Few repons provide data on the incidence rate of falls which provides a 

more precise measure of the frequency of faIls because it takes multiple faIls by single 

subjects as well as subjects lost to follow-up into account. Table 5.1 compares the frequency 

of faIls measured in this study with that reponed in similar studies. With the e)(ception of 

Nevitt et al. (1989), the reponed prevalence proponions were quite similar, and the (minimal) 

differences observed are undoubtedly, in part, attributable to differences in the characteristics 

of the populations studied. Perry (1982a) studied 64 residents in a high-rise publicly

supponed apartment for the elderly in Seattle, Washington. His study was Iimited by a small 

sample size, the select nature of the study population, and a high attrition rate. Tinetti et al. 

(J 988) reported that 32.0 percent of community-dwelling elderly aged 75 years or older fell 

during the one-year foIlow-up. The prevalence proponion of fallers aged 75 years or older 

in the present study (30.5 percent) is similar to that reported by Tinetti et al. (1988). 

Sorock & Shimkin (1988) followed a convenience sample of 169 English-speaking 

nonwheelchair-bound tenants aged 60-94 years living in six senior citizens buildings in New 

York. Only 15.5 percent of the 1,096 tenants gave consent to enter the study, and no data 

were avaüable to study how respondents differed from nonrespondents. "'1 lie average follow

up time in this study was 5.6 months, but the reponed frequency of falls was similar to that 

... in the other studies with one-year foIlow-ups . 
...... 

.................... --------------------------------------------------
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TABLE S.l 

ESTIMATES OF THE ANNUAL FREQUENCY OF 
FALLS AMONG PERSONS AGED 6S YEARS OR OLDER 

FROM COMMUNITY-BASED FOLLOW-UP SURVEYS 

Investigators 

Perry (1982a) 

Tinetti et al. (1988) 

Sorock & Shimkin (1988)<2) 

Campbell et al. (1988, 1989, 1990) 

Nevitt et al. (1989) 

Current study 

Prevalence 
proportion 
of fallers 

% 

37.5 

32.0 

34.0 

35.2 

56.6 

29.1 

Notes: (1) Number of faIls per 100 person-years. 
(2) Subjects were foUowed an average of 5.6 months. 

Incidence 
density(l) 

n 

68.3 

53.8(3) 
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(') 197 falls x 100 years = 53.8 falls per 100 person-years 

(4,763 person-monlhs x 4 weeks) + 52 weeks 



t 
1. 

r • 

1 
r 
~ 

t 

Page 214 

Campbell et al. (1988, 1989, 1990) studied falls sustained during one year in people 

aged 70 years or older registered at the Mosgiel Health Centre near Dunedin, New ZeaIand, 

and Nevitt et aI. (1989) folIowed a convenience sample of subjects aged 60 years or older 

with a history of falls. recruited from senior centers. senior residences, churches, and 

university-affiliated medicaI clinies in San Francisco. A history of faIls appears to increase 

the risk of faDing, possibly accounting for the particularly elevated prevalence proponion 

reponed (56.6 percent) in the San Francisco study. Compared to participants in these studies, 

subjects in the present study were, on the whole, younger and also the general level of health 

might have been better since institutionalized elderly were excluded. 

It is interesting to compare the prevalence proportion of fallers reponed in eross

section al and follow-up studies. Despite the concem for recall bias in cross-sectional studies, 

the proportion of fallers reported is, with a few exceptions, relatively consistent, indicating that 

about one-third of elderly people fall each year. In fact, when data from the initial interview 

cf the present study were eompared to data from the follow-up interviews, the proportion of 

fallers, repeat fallers, and subjeets with fall-related injuries were quite similar. Although recall 

bias may be a less imponant problem in tenns of recalling whether or not a faU occurred, it 

might be more important in recounling the number of limes an individual has fallen within 

a specifie period of time, and specific details about each fall such as time of day or place 

where fall occurred and whether or not the fall resulted in injury. 

Table 5.1 illustrates that only one of the previous eommunity-based follow-up studies 

reported an incidence rate of falIs. The incidence dcnsity reponed by Campbell et al. (1990) 

was higher than that reponed in this study, possibly because the study population included 

only persons aged 70 years or older. Also, six percent of the sample in the New Zealand 

study lived in residential homes. Institution-based studies, however, often repon incidence 

rates and suggest that the frequency of falls in institutionalized elderly ranged from a low of 

ta 
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1.8 falls per 1000 person-days (Gryfe et al., 1977) to a high of 9.4 falls per 1000 person

days (Brody et al., 1984). Again, the wide variability in reponed rates is probably related to 

the characteristics of the study populations. For example, Gryfe et al. (1977) studied 441 

active ambulatory persons living in a standard care residential unit of the Baycrest Centre for 

Geriatrie Care in Toronto, a milieu which, according to the investigators, essentially mirrors 

the open community of elderly. In fact, the incidence density of 1.5 falls per 1,000 person

days reported in the present study is quite similar to the rate reponed by Gr/fe et al. (1977). 

In obvious contrast, Brody et al. (1984) studied frail elderly women with senile dementia of 

the Alzheimer type living in the Philadelphia Geriatric Centre. 

Table 5.2 compares the proportion of repeat fallers in this study with those reponed 

in other community-based follow-up studies. Again, differences in reponed frequencies might 

( he due to age differences hetween study populations, inclusion or exclusion of institutionalized 

elderly, and variable lengths of follow-up. In particular, the much higher proponions observed 

by Neviu et al. (1989) is probably related to the fact that ail study participants had a history 

of falls. Although estimates vary between studies, these data suggest that falling repeatedly 

is common, panicularly among elderly persons with a history of falls. In the present study, 

almost 40 percent of those who fell once sustained further faIls. 

The present study then, confInns earlier fIndings that falls are a common occurrence 

among elderly people. The slightly lower prevalence proportion observed in this study 

probably reflects a younger and possibly healthier study population, since it excludes 

institutionaliz.ed elderly. Also, it is possible that the frequent telephone caUs made during the 

study became a kind of preventive intervention. Because of the frequent reminders, sorne 

subjects might have increased their awareness about falls and about the prevention of falls. 

( Il is possible that sorne subjects actually undenook preventive action, thereby reducing their 

risk of falls and lowering the overall frequency of falls observed in the study population. 

1 
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TABLE 5.2 

ESTIMATES FROM COMMUNITY-BASED FOLLOW-UP 
STUDIES OF THE PROPORTION OF COMMUNITY-DWELLING 

PERSONS AGED 65 YEARS OR OLDER 
WHO SUST AIN MULTIPLE FALLS EACH YEAR 

Investigators 

Perry (1982a) 

Tinetti et al. (1988) 

Sorock & Shimkin (1988)<1) 

Nevitt et al. (1989) 

CUITent study 

AlI subjects 
% 

9.4 

17.3 

8.3 

3l.0 

11.5 

Fallers 
% 

25.0 

53.7 

24.5 

55.0 

39.5 

Note: (1) Sujects were followed for an average of 5.6 months. 
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5.3.2 - FREQUENCY OF FALL-RELATED INJURY 

Only four community-based follow-up studies of the elderly provide estimates of the 

frequency of fall-related injury (Table 1.7). The data from this study confinn earlier findings 

that although falls are a common occurrence among community-dwelling elderly, few faIls 

result in serious injury. Aiso similar to other studies, very few faIls came to medical attention 

and only 6.6 percent of falls were actually treated by a physician. 

The frequency of serious fall-related injury in the present study is lower than that 

reported in other similar studies, reflecting a lower overaIl frequency of falls (thus decreasing 

the probability of serious fall-related in jury). Also, if the population studied here is younger 

and healthier as suggested earlier, the dec.Teased frequency of injury might reflect differences 

1 in the kinds of falls sustained or the ability of the individu al to withstand or prevent injury 

during the fall. 

5.4 - RISK FACTORS FOR FALLS AND FALL-RELATED INJURY 

This section discusses the quality of the evidence for the identification of risk factors 

in this study. It begins with a description of the strengths and weaknesses of the study design 

and anal y tic methods as they relate to risk factor identification. Il then discusses the risk 

factors for faIls and injurious faIls identified in the study. 

Measurement of risk factors for faIIs in this study differed in four important ways from 

other recent community-based follow-up studies. First, measurements of time dependent 

exposure variables were made repeatedly during the 48-week foIlow-up. Second, risk factors 

for faIIs and fall-related injwy were identified using pooled logistic-regression. Third, all 

measurements of exposure to potentiaI risk factors were based on subject self-reports (as 
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opposed to clinicaI or biochemical measurements). FinaIly, this study did not include measures 

of gait, balance or sway as potentiaI risk factors for faIls. 

In addition to the above, this study did not attempt to systematically measure 

environmental risks in the home, for cxample, which could nave increased the risk of falls or 

fall-related injury. Nor did it systematically investigate individual behavioral factors (avoidance 

of high-risk activities, removal of environmental risks) which might aiso have influenced the 

risk of faIls. 

5.4.1 - REPEATED MEASUREMENTS OF TIME DEPENDENT EXPOSURE VARIABLES 

The time dependent exposure variables inc1uding two-week disability, use of aIcohol, 

level of physicaI activity, non specifie symptoms and use of medication were measured in the 

initial at-home interview and i!l each follow-up interview. Most previous follow-up studies 

on faIls among the elderly measured potential risk factors which could change over time in 

an initial interview and then used this baseline data to predict faIls which occurred during a 

defined period of follow-up (usually one year)l. In adopting this approach, researchers have 

assumed that the measure of exposure obtained in the initial intervie~,~' is a val id indicator of 

exposure, which can be used to predict falls which occur at any time during the follow-up 

period. Risk factors which cause falls either through short-term exposure just preceding the 

1 Sorne investigators halle attempted to identify risk factors for falls among the eiderly 
using data from cross-sectional surveys. Both the data on potential risk factors and the data 
on falls experienced during sorne reference period preceding the interview, were collected in 
a single interview (Prudham & Evans, 1981; Campbell et al., 1981; Blake et al., 1988; 
Wickham et al., 1989). In addition to the problem of recall bias affecting both the 
measurement of potentiaI risk factors and the measuremenl of falls, it may be difficult to 
establish temporality of exposure to potential risk factors with reference to faIls. For example. 
use of medication may have preceded the fall and therefore perhaps contributing to the risk 
of falling, or use of medication may have becn aItered because of the fall . 
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faH, or through chronic (intennittent) exposure over time, may not he detected. Aiso if a 

change in exposure (e.g. increase or decrease in medication dosage) is the causaI agent, then 

measurement of exposure in a single initiaI interview may not permit identification of the 

variable as a risk factor for falls. 

To date, the literature provides little. if any. direction on the kinds of hypotheses which 

should be tested with regard to the risk of faIls and specifie time dependent exposure 

variables. For example. for use of medication, the risk of faIls could increase as the individual 

hegins 10 take a new medication. It cou Id increase with increased duration of exposure to the 

drug or the risk could decrease over time as the individuaI habituates to the effects of the drug 

on the underlying medical problem and to the side effects of the drugs. Finally, the risk of 

falls could he affected as drug dosage is altered, when the drug is stopped or restarted. or as 

{ the profile of other med!cations taken concurrently is aItered. The pattern of risk might vary 

considerably for individuaI drugs or classes of drugs. As indicated eartier, most studies which 

examine the effects of medications on the risk of faIls obtain a single measurement of 

exposure (usuaIly exposed or not during a defmed time period) at the beginning of the study. 

This measurement is then used to study the association hetween the medication and faIls which 

occur during the study. If any of the causal mechanisms described above are relevant. the 

association between the specifie medication and faUs may not he detected. Similar reasoning 

can he applied for other potentiaI risk factors which fluctuate over time. 

Although risk factor identification was one of the objectives. this study was not 

designed specifically to enable investigation of a11 the complex etiologic meehanisms described 

above. In fact, this study permits only partial investigation of sorne of these possibilities. 

The risk of falls due to changes in time dependent exposures could not he investigated because 

the timing of data collection did not permit accurate a.;sessment of when changes in exposure 

might have occurred. For example, the time intervaI between the measurement of a faU event 
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and the measurement of short-tenn time d~pendent exposures in this study could vary between 

one or two days and six weeks, depending on the reference period for the collection of data 

for a particular variable, whether the variable studied was dichotomous or continuolls, and 

finally, if a fall occurred, when that faH occurred. Table 5.3 and Figure 5.1 depicl the 

potential variability in this study in the length of time between the measurement of a faIl event 

and the measurements of the short-tenn time dependent exposure variables. For example. if 

a falI was reported in Interview 3, it could have occurred on any day in the preceding four

week period. The length of time between the faU and the measure of short-tenn exposure 

obviously varied according to the day on which the faU occurred. The figure shows that the 

time interval aIso varied because of the reference period for each time dependent variable (two 

days preceding the interview for use of medication, one week preceding the interview for use 

of alcohol and level of physical activity, and two weeks preceding the interview for 

non specifie symptoms and short-term disability). Finally, both use of alcohol and level of 

physical activity were continuous variables, reflecting exposure over an entire seven-day period, 

while the other variables were dichotomous. refleeting whether or not exposure occurred on 

any of the days during the reference period. Accurate assessment of wh ether or not a change 

in exposure had occurred, and exactly when that change might have occurred was not possible, 

given the variable and lengthy reference periods. 

The timing of data collection is less important with the measures of average exposure 

to the time dependent exposure variables, since these measures refleet averages over lime, 

minimizing the importance of any single measurement of exposure. A more important 

difficulty with the measures of average exposure (especially for dichotomous variables) is 

that, as the number of interviews increased, the value tended to regress towards the mean. 

At the frrst interview, for example, exposure to a dichotomous variable was either zero or one; 

.',> at the second interview, the average exposure over the two interviews was zero, 0.5, or one, 
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TABLE 5.3 

RANGE OF TIME INTERVAL BETWEEN 
A FALL AND MEASUREMENT OF SHORT-TERM 

TIME-DEPENDENT EXPOSURE VARIABLES 

VARIABLE 

U se of medication 

U se of alcohol(l} 

Level of physical activity(l) 

Nonspecific symptoms 

Shon-term disability 

RANGE OF 
TIME INTER V AL 

days 

1 - 30 

1 - 28 

1 - 28 

1 - 42 

1 - 42 
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Note: (1) 80th use of alcohol and level of physical activity weœ continuous variables, 
reflecting exposure over a seven-day periode 
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Interview 

Week 

FIGURE 5.1 

TIMING OF DATA COLLECTION 

1 2 3 

1 ..... 1 ••• ",1",",1", ... 1" .... 1,"".1,,""1. .... ,1 
1 2 3 4 1 2 3 4 

U~I ________________ ~ 
Use of rnedication 

(2 days) 

Use of Alcohol 
(7 days) 

Physical Activity 
(7 days) 

...J 
Nonspecific Syrnptorns 

(14 days) 

Two-week Disability 
(14 days) 

Fall 
(28 days) 

<------_____ ~I--------------------~ 
12-rnonths 
preceding 
initial 
interview 

Follow-up Falls 
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etc. However, this will probably not result in bias in the identification of risk factors because 

average exposure for fallers and nonfaUers was calculated using the same rnethod. 

Despite these drawbacks, the results shown in Appendix VI suggest that many time 

dependent exposure variables fluctuated considerably during the 48-week follow-up period and 

therefore repeated measurements of these variables are required to obtain valid measures of 

exposure over time. This ability to relate change in exposure to the outcomes of interest May 

be particularly important in studies in which the outcome can occur repeatedly in a single 

individual (such as falls), and when the eriologie factors for one faIl may he very different 

from the etiologic factors for the next faU experienced oy the same individuaI. In fact, in an 

analysis not shown in this thesis, predictors of faIls were identified in multiple logistic

regression analysis, from among aIl potential risk factors as measured in the initial interview 

( only (i.e., only the measures of the time dependent exposure variables obtained in the initial 

interview were included in the anaIysis). A comparison of the model so created with the full 

model presented in this thesis showed that, while the stable exposure variables retained were 

similar, there was no similarity in the time dependent exposure \'ariables retained in the two 

models. 

For the majority of time dependent exposure variables, the univariate associations 

observed between falls and shon-tenn exposure and between falls and average exposure were 

similar. This suggests that sorne of the complex eùologic mechanisms described above 

(increased risk with first or renewed exposure, habituaùon to exposure over rime, fluctuating 

risk with fluctuating exposure status) May not he relevant for some exposures. Altematively 

(and more likely), the shon tenn exposures measured in this study may, in fact, really reflect 

average exposure more than single, separate or sporadic exposures, sinee the 12 observations 

for a single subjeet included in the data set are not independent. In general, the measures of 
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average exposure were more likely to he retained in the multivariate models, showing that they 

tended to be stronger predictors of the outcomes than the shon-tenn measures. 

As suggested in Appendix VI, future prospective follow-up studies on risk factors for 

falls should give careful consideration to the extent to which a given exposure can he expecled 

to flurtuate over time, and to how the se fluctuations might affect the ace urate identification 

of risk factors. Decisions on the frequency with which data on cenain exposures should be 

collected and on how the exposure score should be c'Ùculated, should be based on sound 

hypotheses regarding the degree to which the exposure might fluctuate and how that fluctuation 

will affect the outcome. 

5.4.2 - POOLED LOGISTIC-REGRESSION 

In order to take repeated faIls in a single individual and change~ in the time dependent 

exposure variables into account, the ana! y tic approach consisted of creating 12 risk sets, one 

for each follow-up interval, then conducting regression analysis in each interval, and finally 

summarizing the resuIts of these analyses over the 12 intervals. A risk set is the subdivision 

of person-time for a single follow-up interview ir, to a 2x2 table of observed outcome on falls 

or fall-related injury by exposure to a potential risk factor (Figure 5.2). To identify each of 

the 12 interval strata, a dummy variable was used to indicate interviews 1 to 12. In any of 

the models tested, this dummy variable was not signifi-:ant. 1 herefore, the final models 

presented in this thesis did not take the interval number into account. 

The more classic approach to analyses where time to the outcome of interest is 

considered is survival analysis using Cox's proportional hazards model with time dependent 

covarlates. This approach was rejected for severa! reasons. First. in survival analysis, entty 

into the study is usually a relatively well-defined point in time (i.e., date of cancer diagnosis, 
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FIGURE 5.2 

ANALYSIS OF RISK FACTORS USING 
A PERSON-TIME APPROACH WITH RISK SETS 

Risk ,: .. t! Out come 
+ - + - + - + - + - + - + - + - + - + - +-

Expo
sure :œ:œ:œ:œ:œ:œ:ffi:œ:œ:œ:œ:ffi 
Follow-up 
intervIew 

1 2 3 4 5 6 7 8 9 10 :il 

Note: (1) Each follow-up interview comprised four weeks of observation, so that the person-months of follow-up for a single 
follow-up interview was equivalent to the number of persons interviewed. 
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date of beginning treatment, tirst employment. age at fust exposure). Time to the OUlcome 

of interest (Le .• death, remission, relapse) is therefore a meaningful variable, since it measures 

the amount of time from the exposure of interest to the outcome of interest. Time to outcome 

can meaningfully be compared between two different exposures, for example. In the present 

study, date of enuy ioto the study was arbitrary in tenns of exposure to any of the potential 

risk factors of interest. At study entry, the pool of study participants simply comprised a 

random cross-section of the at-home elderly population aged 65 years or oider. Exposure 

level was undistinguished by any meaningful marker of time, and time from study entry to 

fmt fall or fall-related injury was therefore not meaningful. A second reason for rejecting 

the Cox model was technical. The pooled logis tic method uses less computer time than a Cox 

continuous model in which exact times of events are used. Finally, the outcomes of interest 

in this study (faIls and fall-related iojury) were measured in each four-week follow-up interval. 

Co-,,'s model would have considered the 15-20 events measured in each follow-up interval as 

ties, resulting in a violation of the assumptions underlying this model. 

Choice of Time Axis 

The selection of the aAÎs of time for a person-time analysis is cri tic al , since the creation 

of risk sets is dependent on the choice. Once the time axis has been specified, its effects on 

the outcome are estimated nonparametrically in À.,(t), and the effcets of the remaining time 

dependent factors are then modelled in the regression variables x(t) (Breslow & Day, 1987). 

Time axes in persan-time .'U1alyses are usually any one of age, calendar time, time since fll'st 

exposure or time since entry into the study. One rationale for the choice of the time axis is 

that the particular time dimension selected is highly correlated with the outcome of interest 

(Breslow & Day, 1987). 
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As indicated earlier, the time axis selected for this analysis was follow-up interview or 

time since entry into the study. (Calendar time was essentially equivf'lent to time since entry.) 

Although there is sorne evidence in the literature that age is correlated with faIls, age was not 

selected for the time axis because of technical reasons - the length of follow-up was shon (48 

weeks) and the age span among study subjects was wide (65-99 years), limiting dIe feasibility 

of creating meaningful risk sets at each age. 

Time since first exposure was rejected since many potential risk factors were studied, 

and data on time since first exposure was not collected systematically for each exposure. In 

addition, the notion of time since fust exposure (for example, time since fll'st usc~ of alcohol) 

did not appear ta be meaningful in this research. 

( 5.4.3 - SELF-REPORTS OF EXPOSURE 

( 

Ali measures of risk in this study were based on self-repons of exposure. from study 

subjects. Although some variables such as use of medication might be subject to considerable 

recall bias, this methodology was selected for several reasons. The expense and response 

burden to study participants would have been prohibitive if clinical measurements or validation 

of self-repons had been required in all follow-up interviews. In addition, in the event of 

implementing a community-based fall prevention program, use of self-reports of risk factors 

to identify those at risk would be more efficient (less costly) than an identification process 

which involves clinical measurements of risk factors. 

5.4.4 - LACK OF MEASURES OF POSTIJRAL CONTROL 

As indicated earlier, many recent investigators have suggested that dencits in the 

components of balance control are the major intrinsic factors causing faIls in the elderly, 
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possibly beeause they refleet the combined effects of sensory, neurological and musculoskeletal 

impainnents on postural stability (McVey & Studenski, 1988; Nevitt, 1990). Gait, balance, 

and sway (all indicators of postural control) have been studied repeatedly as risk factors for 

faIls, and in spite of variable definitions and measurement techniques, the results usuaUy 

indicate that irnpainnents in balance or postural control do indeed increase the risk of faIls. 

Data on postural control were not collected in this study for two reasons. First, at the time 

the study was undertaken, the literature was not as clear as it is now on its possible etiologic 

role. Second, at that rime there were no validated methods of measuring postural control 

easily and inexpensively, in the context of at-home interviews. 

If deficits in postural control are a major risk factor for falls in the elderly, the lack 

of specifie data on this variable in this study undoubtedly affected the identification of risk 

factors for falls and fall-related injury. If data had been available, postural control would 

probably have emerged as a predictor of faIls, possibly displacing one or more of the variables 

retained in the multivariate models. Tinetti et al. (1988), for example, found that although 

poor vision was associated with the risk of faIls in univariate analysis, it was strongly 

correlated with balance and gait abnormalities, and was in fact displaced by the balance and 

gait score in the multivariate models. Because of the lack of data on a potentially important 

risk factor in this study, caution must he exercised in the interpretation of the results on risk 

factors. It is possible that one or more risk factors retained in the multivariate models were 

correlated with and in fact, represented proxy indicators of postural control. Interpretation of 

these variables as factors contributing to the risk or causing faIls could therefore he 

misleading. 
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5.4.5 - BISK FAcrORS 

Identification of risk factors for an outcome of interest can focus on one of three 

general purposes. First and foremost, by identifying factors associated with the outcome, a 

better understanding of the etiology of disease can be achieved. The selection of the potentiaI 

risk factors to he induded in these analyses will be based on hypotheses and findings on 

etiology reported in the literature, as weIl as intuitive reasoning regarding the probable and 

possible causes of disease. A second purpose in identifying risk factors is to develop a 

questionnaire or screening tool which can be used to identify persons at higher risk for the 

outcome (e.g. who might bene fit from preventive intervention). The potential risk factors 

studied in these analyses may provide little information about etiology, but instead are quick 

and easily obtainable indicators of increased risk. Sociodemographic characteristics such as 

i age, sex, maritaI status and income often provide little direct information about etiology, but 

can be easily available markers of increased risk. Finally, a third objective in identifying risk 

factors is to provide infonnation about risk factors which are amen able to preventive 

intervention in a particular setting. The potentiaI risk factors studied in these analyses will 

he carefully selected because they indicate not only factors involved in etiology, but aIso 

those for which intervention is feasible aI'ld likely to he effective in a particular setting. 

This study focused on identification of risk factors useful for identifying subgroups of 

elderly persons at higher risk of faIls and faIl-related injury. Il aIso investigated in the 

etiologic models, risk factors which might increase our understanding of the causes of falls. 

Further work on this data base could focus on identifying risk factors amenable to preventive 

intervention in a community setting. The following paragraphs discuss each of the independent 

predictors of faIls identified in this study. Discussion of the independent predictors of faII-

S related injury ensues. 
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5.4.5.1 - Risk factors for falls 

(i) Full Model 

In the frrst series of multivariate analyses, the strongest independent predictors of faH!: 

were identified from among a large number of variables describing the sociodemographic 

characteristics of study participants, their lifestyle habits, health status, use of medication and 

use of health services. Although these factors help ide n tif y subgroups of community-dwelling 

elderly at higher risk of falls and fall-related in jury , sorne provide liule infonnation about the 

etiology of falls. The variables identified in this analysis may eventually prove more useful 

in the creation of a simple, e2sy to administer screening questionnaire to identify elderly 

persons at higher risk of falls and fall-related injury, for targeting preventive intervention for 

example. Indeed, the questions in the study questionnaires addressing these risk factors are 

~ simple, easy to administer and applicable to community-dwelling elderly. The data suggested 

that, as the number of these risk factors present in a single individual increased, the incidence 

rate of falls increased. Further analyses of this data base could explore the utility of a 

screening questionnaire, incorporating all or a subset of the variables retained in the 

multivariate analysis. 

Seventeen of the 72 potential risk factors investigated in this study were retained in 

the full model of independent pred.ictors of falls. The number and variety of risk factors 

retained in the model probably reflect the wide variety in the kinds of falls sustained by study 

participants, and the complex causal mechanisms involved in these different kinds of falls. 

As indicated earlier, if etiologic factors are different for different kinds of falls, risk factor 

identification becomes even more complex when different kinds of falls are included in the 

same analyses. 

l 
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Despite the large number of variables identified as independent predictors of faIls in 

the full (and the etiologic) model, many factors previously reported te be associated with faIls 

were not retained in the models including age, sex, number of heaIth problems, arthritis, vision 

problems, cardiovascular disorders, number of long-tenn disabilities, use of antihypertensive 

drugs and number of medications. These variables, most of which were associated with faIls 

in the univariate analyses, were obviously displaced by stronger predictors in the multivariate 

analyses. The following paragraphs discuss each risk factor identified in the logistic

regression anaIyses. 

This is the only community-based study to date which has examined language as a risk 

factor for faIIs. The l'Csults suggest that French-speaking persons were less likely to fall than 

English-speaking persons or persons of other language groups. This finding probably reflects 

( a reporting bias more than differences in the incidence rate of faIls. Because of differing 

perceptions and attitudes related to health, individuals of different language and cultural 

backgrounds may be more or less likely ta remember and/or to report falls. 

Despite the well-recognized link between social relationships and physical health and 

longevity (Berkman, 1986), there are few studies which have systematically investigated 

psychosocial factors such as psychological well-being, quality of life, stressful life events, life 

satisfaction, social networks and social interactions with family, friends, and neighbours as risk 

factors for faIls in the elderly. As indicated earlier, there is much more focus in the literature 

on the psychosocial consequences of falls such as fear of falling and self-imposed restrictions 

in social and physical activities. 

Campbell et al. (1981) studied the association between social interaction and falls in 

( the elderly and reported that men who fell repeatedly were less likely to attend church or a 

club compared to men with occasional falls or those who had never fallen. Living alone, a 
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situation common to the elderly, has been reponed to be associated with an increased risk of 

falls (Wickham et a1., 1989; Craven & Bruno, 1986). In addition there are sorne reports of 

institutionalized elderly who fall deliberately possibly to attract attention to thernselves, as a 

sign of distress (Albarede et al., 1989) or to inflict self-injury. This study has Idenufied 

several indicators of social interaction and isolation including living alone, dissatisfaction with 

social life and membership in a social group as independent predictors of falls. 

According to Goldberg et al. (1985), social support provides a sense of securilY, a 

sharing of concems, a feeling of worthiness, a feeling of belonging, a chance to give nunuring, 

a way of getting guidance and a mutual exchange of services. Social isolation has a 

powerfully negative impact on life satisfaction, and loneliness is the single most feared aspect 

of old age (Berkowitz et al., 1988). The social networks of the elderly arc often significantly 

reduced in sire due to 10ss of the workplace role and losses of spouses, other family rnernbers 

and contemporaries, leading to a reduction in the amount of support that social networks are 

able to provide. These losses are often cited as a cause of lowered self-esteem and depression 

or to explain depressive symptoms in the elderly Indeed, Goldberg et al. (1985) showed that 

the quality of social networks was strongly associated with level of depressive symptoms 

reponed. 

Satisfaction with social life then, cou Id he a marker of depression, poor morale, 

inability to adapt to aging or general unhappiness with life. Sorne of the symptorns associated 

with depression such as trouble sleeping, 10ss of interest and energy, distraction, impaired 

judgement, poor concentration, loss of appetile, negative affect, and less incentive to avoid 

risk could well contribute to an increased risk of falls. As shown earlier, a review of the 

literature is very suggestive that indicators of poor mental health including confusion, poor 

memory, depression, anxiety, poor morale, and agitated behavior are indeed associatcd with 

an increased risk of falls. 

l 
1 
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In addition ta the psychosocia! distress described above, elderly persons who are 

socially isolated might have a tendency to he particularly concerned and fearful about falls and 

their potentiaI consequences, especially ü injury is incorred. This heightened concem or 

anxiety might result in an increased likelihood to recall and to report faIls (which might, in 

pan, explain the higher rates of faIls and fall-related injury observed in these subgroups). In 

fact, since this study pertained to faIls. socially isolated subjects might have been particularly 

encouraged to l'ecaU their faUs because of the increased attention and interest received from 

the interviewers in the follow-up phonecalls. These telephone conversations provided an 

opportunity ta talk about the reasons and circumstances of their falls, perhaps allaying their 

fears to a certain extent. 

The rate of faIIs was higher among members of social groups such as senior citizens' 

groups, Golden Age Clubs, or parishes. This finding seems contradictory to the finding that 

social isolation and dissatisfaction with social life increase the risk of falls. Rather than a 

marker for increased sociaI interaction, being a member of a social group is perhaps a marker 

for increased activity (i.e., attendance at weekly meetings. participation in club or parish 

activities) which might, in turn, increase exposure ta circumstances which precipitate falls, 

such as waIking. By far the majority of faIls occurred during walking. Membership in a 

social group might have increased the amount of walking engaged in, thus increasing the 

opportunity to fall. 

Bed-days are markers of acute illnesses snch as colds and flu, and of exacerbations of 

chronic conditions. Unlike previous studies in which confinement to bed (Tinetti et aI., 1988) 

and acute ilIness (Tinetti et aI., 1986) were associated with an increased risk of falls, bed-

':f days were protective in this study. Confinement 10 bed during episodes of acute illness in an .. 
otherwise healthy, active individual, could reduce the numher of opportunities in which a fall 
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cou Id occur in the course of normaI injoor and outdoor activities, thereby reducing the 

incidence rate of falls. 

Like bed-days, activity-limitation days are markers of acute episodes of illness or 

exacerbations of chronic illness, when the subject cuts down on usual activities because of a 

health problem. Unlike bed-days, activity-limitation days were associated with an increased 

incidence of falls. It appears that, while the subject who remains in bed during an acute 

episode of illness is protected against faIls (possibly through reduced exposure to the 

opportunity to faII), the subject who remains mobile and continues to engage, at least partially, 

in normal daily activities has an increased risk of faIls. This might he related to the 

symptoms or severity of the illness or to changes in medication due to the illness. 

Medications usuaIly taken for acute illness such as pain reHevers, antibiotics, and cough or 

cold remedies, although not all retained in the multivariate analyses, were each associated with 

faIls in the univariate analyses (incidence density ratios ranged hetween 1.7 and 3.4). 

Dizziness is a common complaint in the elderly. Common causes include vestibular 

dysfunction, drugs, metabolic disorders, cerebral ischemia and anxiety or depression. In a 

recent cross-sectional study of 1,622 community-dwelling elderly aged 60 years and older 

who were interviewed as part of the Duke EpidemiologicaI Catchment Area study, 20 percent 

reported having had dizziness severe enough to interfere with life activities within one year 

hefore the interview (Sloane et aL, 1989). Based on the results of their survey, the researchers 

suggested that there are two general categories of dizzy elderly. One group consists of 

individuals with anxiety, depression, somatization, and other primarily psychologicaJ. disorders 

that heighten the awareness of feelings of postural or positional di sorientation. The other 

consists of those primarily with neurosensory or ~ardiovascular, and possibly drug-related 

problems. The investigators suggested that lhis second category of individuals mighl he al 

increased risk for falls. 
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Dizziness, venigo, and light-headedness have becn studied repeatedly as risk factors for 

falls in community-based studies. Prudham & Evans (1981) compared the frequency of 

nonspecific symptoms among fallers and nonfallers, and found that episodes of dizziness and 

faints or blackout, light-headedness, and episodes of numbness or weakness were all more 

common among fallers. They suggested that these symptoms may represent a generalized 

failure of proprioceptive mechanisms. Perry (1982) and Blake et al. (1988) aIso reponed that 

dizziness was associated with falling, aIthough neither DroUer (1955) or Tinetti et aI. (1988) 

found an association. In this study, about one-fifth of study participants reponed that they had 

experienced dizziness at sorne tirne during the follow-up. Subjects who reponed occasionaI 

dizziness were approximately twice as likely as subjects who never reponed dizziness to 

sustain faIls while those who experienced dizziness frequently were approximately three times 

more Iikely to sustain faIls. Dizziness then, appears to be a sttong predictor of faIls among 

community-dwelling elderly, and as the number of episodes of dizziness increases, so does the 

incidence rate of falls. 

Palpitations have not been studied as a risk factor for faIIs among community-dwelling 

elderly. This study suggests that persons who repon recent pa.lpitations (sensation of the hean 

beating in a rapid or irregular way) were less likely to sustain faIls. Fearful or anxious 

because of the palpitations, these individuals might have reduced their levels of activity 

remaining sedentary or resting quietly, thereby reducing the number of occasions or 

opportunities in which a faII could occur. 

Arnong the eight indicators of disability, trouble using fingers to grasp was retained as 

an independent predictor of falls in the full mode!. This variable in itself, yields little 

information about the etiology of falls and rnay eventuaIly prove more useful in the creation 

of a screening tool to identify elderly people al risk of faIling. 
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Subjects with a history of falls were more likely to sustain further falls during follow

up. As indicated earlier, this finding is consistent across community-, clinic-, and institution

based studies (Tinetti et al., 1988; Nevitt et al., 1989; Campbell et al., 1989; Waller. 1978; 

Wild et al., 1981 b; Tinetti et ai., 1986). As previous investigators have 'Juggested, a history 

of faIls is possibly a marker of frailty, poor mobility, and acute or chronic health impainnenl. 

It reveaIs little about the etiology of faIls, but suggests that if the causes of past faIls are not 

investigated and corrected, the chances of sustaining further faIls due to the same causes are 

increased1
• 

Several medications including tranquilizers, antibiotics, stomach remedies, vitamins or 

minerais, and other major medications were each independent predictors of faIls. Drugs are 

metabolized differently in the elderly because of slowed absorption rates from decreased 

intestinal tract mobility and reduced hepatic and renaI clearance rates (Hindmarsh & Estes, 

1989). Many researchers have suggested that specifie medications (especially al inappropriate 

dosages), and polypharmacy contribute to unsteadiness and the risk of faIls by dtcreasing 

alertness, depressing psychomotor function, or causing fatigue, dizziness, and postural 

hypotension (Nevitt, 1987; McVey & Studenski, 1988; Duthie. 1989; Nevitt. 1990). Evidence 

is strongest for an increased risk of faIls with use of hypnotic-anxiolytic drugs and in 

particular, benzodiazepines (Nevitt, 1990). 

Surprisingly, this study suggested that the short-term u~~ of tranquilizers, medicine for 

the nerves or medicine to help tOU sleep, was associated with a decreased incidence of faIls 

1 Funher work on this data base could investigatc risk factors for repeated faUs in the 
study population as a whole and then only among those who fell. 
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in the study group'. There are severaI possible explanations for this unusual finding. First, 

because of the general nature of the question asked to study respondents, and because there 

was no validation of subject self-reports of drug use, it is possible that misclassification of 

exposure obscured the result. Altematively, it is possible that subjects using these kinds of 

drugs were knowledgeable about and/or habituated to their side-effects, and therefore took 

precautions to reduce their risk of falls. 

Frequent use of antibiotics was associated with a two-fold increase in the fall incidence 

rate. Persons reporting frequent use of antibiotics were probably in poor health suffering 

repeated episodes of infectious illness. The combined effcets of illness and use of antibiotics 

might increase the risk of falls. 

Use of vitamins or minerais was also associated with an increased falI incidence rate. 

This variable might have becn a proxy indicator for (poor) health status, such that those in 

poorer health took vitamins or mineraIs on a regular basis in the bellef that they could 

improve their heaIth. The incidence rate would he higher in this subgroup then because of 

poor health status rather than use of vitamins or minerais. 

Both stomach remedies, and other major medications appeared to he protective. These 

findings are difficult to interpret and need further investigation. 

Finally number of physician consultations in the past year was correlated with and 

displaced both number of chronic heaIth problems, and numher of disabilities in the 

1 Interaction analysis, on the other hand, suggested that use of tranquilizers, medicine for 
the nerves or medicine to help you sleep, was a risk factor for falIs among males, associated 
with a five-fold increase in the rate of falls. Use of these medications did not appear to he 
associated with the rate of faIls in women. 
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multivariate anaIysis. In addition, dissatisfaction with health was retained as a more powerful 

predictor of faIIs than either self-ratings of health or other health indicators. These variables 

are indicative of (poor) health status and disabilities, confirming what many other investigators 

have suggested, that the elderJ with more chronic health problems and disabilities are al 

greater risk of faIling (Waller, 1978; Tinetti et al., 1986; Nevitt, 1989; McVey & Studenski, 

1988; Duthie, 1989). Although neither number of physician consultations nor dissatisfaction 

with health provide much insight into the specific mechanisms by which disease and disability 

increase the risk of faIls, they do permit identification of subgroups of elderly in which 

preventive intervention is warranted. 

(ii) Etiologie Model 

By removing a number of variables investigated in the full model, for which a direct 

etiologic link with faIls was not apparent, several variables which appeared 10 have a more 

direct etiologic link were retained in the etiologic model. These variables provide more 

infonnation about the possible causes of falls, providing a broader range of ideas for 

preventive intervention. Not surprisingly, sorne of the risk factors identified in the full model 

including bed-days, activity-limitation days, other dizziness, and use of antibiotics, vitamins 

or minerais, and other major medications were retained in the etiologic model. In addition, 

six other variables including number of different activities, number of activities, use of aIcohol, 

trouble walking 400 meters, trouble hearing, and use of medicine for the heart were identified 

as independent predictors of faIls. 

Two indicators of level of physicaI activity were retained as independent predictors of 

faiis in the etiologic model. One indicator (average number of different activities) showed 

l' that subjects who, on average, engaged in few different activities, had a higher incidence rate 

of faIls that those who panicipated in more different activities. On the other hand, the shon-
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tenn measure of the frequency of activities suggested that those who engaged recently in more 

than ten activities fell more frequently than those who engaged in fewer activities. 

Theoretically at least, level of physicaI activity could both proteet against falls as weil as 

increase the risk of falls. Those who remain physically active on a regular basis could 

maintain the balance, flexibility, reflexes. muscle strength, coordination and reaction time 

required to successfully counteract displacements of the body from its support base. 

Essentially, these individuals main tain the components of postural stability through regular 

physical activity. It is not necessarily contradictory that engagement in frequent physical 

activity is associated with a higher rate of faIls. Engagement in frequent physical activity 

obviously increases the number of opportunities to fall. A physically fit individuaI (one who 

maintains the components of postural stability through regular physical activity) could he at 

higher risk of faIls simply because there is more opportunity to faIi. He/she may be more 

1 likely to faU hecause of environmental hazards encou.'ltered during frequent physicaI activity, 

rather than because of impaired posturaI conttol. For example. the elderly person who adheres 

to the "walk-a-day" regime "rain or shine" places himself al increased risk of faIls due to 

environmentaI factors, especiaIly during winter snow and ice storms. 

ft seems then, that the association between level of physical activity and faUs is 

complex. Funher work is essentiaI to investigate these seemingly contradictory fmdings, 

especiaIly since preventive intervention focused on physical activity might be particularly 

relevant for community-dwelling elderly. 

Interestingly, daily use of aIcohol was associated with a decreased incidence of faIls 

in the elderly. Analysis of interactions according to gender suggested that this finding was 

relevant for males only. Use of alcohol was included among the potential etiologic risk 

{ factors based on the hypothesis that increased exposure would he associated with a higher 

incidence of falls because of slow,'d reaction time, decreased aIertness, unsteadiness, dizziness 
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or poor judgment associated with (excessive) alcohol consumption. Beeause self-ratings of 

health and number of chronic health problems and disabilities were excluded from the etiologic 

analysis, it is possible that daily use of alcohol emerged as a general indicator of (good) health 

in the etiologie model. In faet, Campbell et al. (1989) found that women who did not take 

alcohol, look it infrequently or only in small amounts were more likely to faH than those who 

took alcohol regularly. They suggested that poor physical he al th was one of the main reasons 

for subjects reducing their alcohol intake. In this study, daily use of aleohol might he an 

indicator of good health, al least arnong males. In any case, it appears that the results of this 

study do not provide any evidence that use of alcohol increases the incidence of faIls among 

eommunity-dwelling elderly. 

Trouble walking wa~ identified as an independent predictor of faIls in the etiologic 

model. Tinetti (1989) discussed pathologie gait patterns as causes of instability and falling 

in the elderly. Common features of gait disorders include flexed posture, step-to-step 

variability, path deviation, decreased step height that results in shuffiing if severe, worsening 

on uneven surfaces and when changing surfaces (such as floor to rug) and inability to walk 

tandem. Tinetti (1989) stated that persons with gait disorders often complain of unsteadiness 

and fear of falling. Mobility problems have been studied repeatedly as risk factors for faIls 

in community-based research. The results are mixed and probably reflect whether or not 

stronger indicators of postural stability were studied coneurrently. For example, Tineui et aI. 

(1988) reported that lower extremity disability was retained in multivariate analysis, although 

other indicators of mobility such as level of mobility and gross impairment of mobility were 

significant in univariate analyses. Similarly, Campbell et al. (1989) reported that body sway 

was a significant predictor of falls, while none of mobility (measured with a rimed 15-meter 

walk), or use of cane, frame, or elbow crutches were retained in logistic-regression analyses . 

q 
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Trouble walking may weIl have been a proxy indicator for posturaI sttbility in this 

study. Possibly beci1use of ilS lack of specificity, trouble walking was not a strong prediclor 

of falls and, therefore, was not retained in the full model which investigated aIl potential risk 

factors. Ils retention in the etiologic model however, supports the theory that postural 

instability contributes to faIls in the elderly. Future research on the etiology of faIIs in the 

elderly should include specific indicators ')f the sensory, neurological and musculoskeletaI 

components of postural stability in order to investigate their relative importance as causes of 

falls. 

Trouble hearing was identified as an inde pendent predictor of faIls in the elderly. 

Tinetti (1989) suggested that hearing contributes direcùy to stability through detection and 

interpretation of auditory stimuli which help localize and orient the imlividuaI in space, 

( especially when other sensory modalities are impaired. Age- and disease-relatcld decline in 

vestibular function have been attributed to head trauma, ear surgery, middle ear infections and 

conditions such as Ménière's disease (Tinetti, 1989). In the only community-balsed research 

to date which has reported on hearing difficulties as a risk factor for faIls, Blake et al. (1988) 

found that hard of hearing was not retained as an independent predictor of faIls in discriminant 

analysis. Gerson et ai. (1989) however studied hearing problems as a risk factor fi:>r imbalance 

(rather than falls) in a representative sample of 977 elderly people living in a medium-sized 

Ohio city and its suburbs. In multiple logistic-regression analysis in which other known risk 

factors were taken into account, the relative risk for impaired hearing was 1.6. Gerson et al. 

(1989) concluded that impaired sensory input due to hearing problems contributes Ito imbaIance 

and perhaps to faIls and injury. Tinetti et ai. (1986) found that "hearing loss at least 

moderate" was a risk factor for faIls among institutionaIized elderly. 

Surprisingly, rhe results of this study suggest th.al difficulty hearing is associated with 

a decreased incidence rate of falls. Community-dwelling elderly with hearing; difficulties 
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might adapt their behaviour 10 compensate for the loss of auditory stimuli, perhaps by 

restricting or slowing their movements, and therefore decreasing their risk of falls. 

Finally, use of medicine for the heart was protective against faUs, perhaps by reducing 

syrnptoms related to heart problerns such as dizziness secondary to decreased cardiac output. 

(Hi) Age and Sex Interactions 

AlI variables studied in the etiologic model were tested for interactions with each of 

age and sex in the final model. These analyses, exploratory in nature, were undenaken to 

provide direction for future research. Indeed, there appear to be several panicularly interesting 

findings which should he investigated in future research. For example, use of tranquilizers 

was associated with an increased rate of faIls in cornmunity-dwelling males, but not in their 

fernaIe counterpans. Sirnilarly daily use of aIcohol was protective against falls in maIes 

whereas in females, there was no association between use of alcohol and the rate of falls. 

These and other findings provide hypotheses to he tested in future studies. 

5.4.5.2 - Risk factors for fall-related injury 

In addition to increasing our understanding of etiology, the purpose of studying risk 

factors for fall-related in jury among community-dwelling elderly was to determine if the risk 

factors for faIls are similar to the risk factors for faIl-related injury. If the risk factors are 

indeed similar. then preventive intervention airned at decreasing the incidence rate of faIls will 

aIso be effective in decreasing the incidence rate of fall-related injury. Because of !ts focus 

on the population of community-dwelling elderly. this research has identified predictors of fall-

.. related injury in the study group as a whole. Further work on this data base cou Id explore 
.,.~ 
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risk factors for fall-related injury only among elderly persons who have fallen. This work 

might provide sorne insight on why sorne faIls resuIt in in jury while other faIls do not. 

Many of the risk factors identified for faIls were the sarne as those identified for fall

related injury, and the incidence density ratios associated with specifie risk factors were aI50 

similar. This is not surprising, given that the two analyses were condueted with the same data 

base, and that falls in which injury occurred comprised almost half of all falls. In arder ta 

have an adequate number of outcome events, all falls in which in jury was reported, whether 

minor, moderate or severe, were included in the analyses of risk factors for fall-related injury. 

By far the majority of faIl-related injuries were minor. The similarity of results observed is 

explicable if the risk factors for ail falls were similar to the risk factors for falls with minor 

in jury. Altematively, other factors not studied in this research, such as envimnmental or 

( behavioral factors, might account for whether or not a faIl resuIts in in jury. 

f 

(i) Full Model 

With the exceptions of marital status, dizziness on standing and use of cough or cold 

remedies, ail the risk factors identified in the full model of predictors of fall-related in jury 

were identified as predictors of falls either in the full or the etiologic model. Marital status 

was correlatcd with number of persons living in household and therefore being widowed is 

probably a proxy indicator for living alone. Interestingly, dizziness on standing was protective 

against fall-related injury. Persons who experience this symptom frequently have perhaps 

leamed to compensate for it by arising very slowly and carefully (e.g., by holding onto a 

bedside table or chair) thereby reducing the risk of injury if a falI OCCUI'S. In addition, they 

may have modified the noor areas around the bed or commonly used seating areas (e.g., by 

installing thiek carpeting). 50 that. if a fall occurs, it is less likely to result in injury. 
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Use of cough or cold remedies was associated WiÙl a higher incidence rate of fall

related injury. Many of these medications are available over-the-counter in pharmacies. and 

sorne contain ingredients such as codeine and antihistamines which could decrease alenness 

and cause fatigue or dizzines~, predisposing the individual to falls and/or faU-related in jury, 

especiaIly if the drug was not taken as recommended on the package. 

(ii) Etiologie Model 

Two of the seven risk factors for faIl-related injury retained in the etiologic mode 1 

including dizziness on standing and other dizziness were identificd in the full model of risk 

factors for fall-related injury. The etiologic model aIso identified stroke and respiratory 

disorders as independent predictors of faIl-related injury, both associated with approximately 

a two-fold increase in the fall-injury rate. Persons with these diseases could he at increased 

risk for faIl-related in jury if the manifestations of their illnesses make them more vulnerable 

to injury during a fall. FinaIly, activity-limitation days, trouble waIking 400 meters and 

medicine for the heart were aIso retained in the etiologic mode!. These risk factors were 

discussed earlier in Section 5.4.5.1. 

s.s - PREVENTION OF FALLS AND F ALL-RELATED INJURY 

The goal of the prevention of falls in the elderly should he to minimize the risk of 

faIling without compromising mobility and functionaI independence (Tinetti & Speechley, 

1989). Preventing the adverse consequences of faIls including in jury, long lies, and long

lasting fear after a fall, may aIso be important goaIs sinee. as discussed earlier, any fall, 

injurious or not, may precipitate maladaptive behavioral responses and lead to physicaI 

deconditioning and further faIls (Nevitt, 1987). The design of effective preventive intervention 

.!'t> requires knowledge of treatable impairments and conditions that contribute to functionaI 

disability. frailty and faIls in oIder people (Nevitt, 1990). However, in spite of our still 
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limited understanding of the relative importance of the many risk factors for faIls in the 

elderly, numerous innovative preventive strategies addressing a wide range of possible risk 

factors have been proposed for the elderly living al home and for those who are 

institutionaIized (Table 5.4). 

Although there are many suggestions on hoVl to prevent falIs, very few strategies have 

been systematicaIly evaluated ta determine if they actually reduce the risk of raIls or fall

related injury. Appendix VII descrihes several faII prevention programs for the elderl!', sorne 

of which have been subjected to sorne form of evaIuation. The rnajority of the interventions 

described are multifactoriaI, addressing several possible risk factors at the sarne time. Most 

include components which address environrnental risks, as weIl as cornponents which address 

intrinsic, health-related factors. A difficulty in evaluating rnultifactorial faIl prevention 

'1 programs is thal, if a positive impact is observed, it might he difficult ta ascertain which 

cornponent(s) were influential in reducing the risk of falls and which were not useful. 

Unfonunately, few conclusions can he drawn about the impact of the prograrns descriOOd in 

Appendix VIII because of weak study designs, small sample sizes, and incorrect analyses. 

This study has identified many factors which appear to he associated with an increase 

in the fall and fall-related in jury rate among community-dwelling elderly. As indicated, sorne 

factors such as language, satisfaction with health and trouble using fingers to grasp provide 

titde insight into the etiology of falls, but may he more useful in identitYing subgroups of 

elderly persons for whorn preventive interventions is warranted. Others provide insight into 

the causes of falls and are therefore suggestive of the kinds of interventions which, if feasible 

in a community sening, might pre vent faIls and fall-related injury. As discussed earlier in 

Section 5.4.5.1.. the number and variety of risk factors identified in this research probably r reflect a wide variety in the kinds of faIls sustained by study participants, and the cornplex 

etiologic mechanisms involved in these different kinds of faIls. Given the number and 
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TABLE 5.4 

Preventive ~ltrategies to reduce the risk of falls among the elderly 

POSSIBLE RISK FACTOR AND lVTERVENTIONS 

Hazardous Clolhlng 
Assen frequently wom clOlhmg (loog rughtgO\l,lIS or house 
coats) 
Educate the elderly aboul the hazards of loose, ught-fillmg or 
long gannentJ 

Use or aJcohol 
· Assess patterns of alcoho\ lUe 

Educate the elderly about the hazardJ of alcobol use. 

Use or mecilcaUon: (eg. psydJoacuve mcdll:auoo mciudmg 
sedatives, anudepressanlS, and anupsychouc., IIlUhypertellSlvea, 
anU-arrhythmlls, anU-convulsanlS, dlun:lICI) 

Tram heaJth proCeSSlonals about the SpeCial nceds of the elderly 
(l'g appropnale dosage, mteracuve effeclS of dlfferent 
medlcauoos, aVOIdance of cen.am drugs, slde~rfeclS, cauuous 
prescnblng, selecuon of shon-actmg drugs, clear commurucauoo 
Wlth the pauent, counseUmg regardmg over-the..çounter drug 
use). 
Regular evalualJoa of the nsks and benefitJ of aU medlcaUon 
taken; auempl la reduce the number of medlCluons taken 
Survellllllcc of medlcauon use (dOlage and ummg) la ensure 
that medlcaUon IS taken u prescnbed 
Educate the pubùc about the hatards of medlClUon use m the 
elderly. 

InacUvlly 
Regular recreauonal acuvlly, physlcaJ and occupauooaI therapy 
or exercue prograrns 10 tmprove decreascd strength, poor 
endurance, unp.llred flexlbahty and be.lance. 
Educate elderly 10 stimuJate and reuûOfCC pbyslcal acuvny 
levels. 

Poor health 
Improvcd educauon and trammg of physlclan. 10 rccogmzc .. d 
ueat mcdlcal problems m the elderly. 
Regular I.OOIprenelUlVe medlcal evaluauO!Is of the elderly for 
eXlsung dlsuse, use of medlcatlon, and Iu.tory of preVloul 
raUs. Early and careful dlagnoSll 
Educate the elderly that œnam dUelse. may mcrease the nalr: 
of taIlmg. 
Tram the elderly la oompensate for pàyslcaI deficill and normal 
age-reJated changes ln gall, mobahty, IIId bal.ance through 
recreauonaI or therapeuuc exercise. 

Impalred hearina 
Audlologlc evaIuauon. 
RemovaI of cerumen 

· Heanng 'Id, If appropnate. Wlth uauung. 
· Reducuoo m background nOISe 

Impalred vision 
Sa'eenmg, treatrnenl, and monllanna of vlSUaI problem. 
(refracuon, cataracts, glaucorna) 
Improve correcuve eyewear by updaung prescnpIJon, cleanmg, 
or replacement due la exœ"lve ICralChmg 
If bifocal. produce confhcung VIIUaI mformatloo, replace Wlth 
separate pam of gluses (or far and nur diltance 
Refernl to physlcal or occupauonal theraplll for compensalOry 
ullruna 10 mcrease awareness of visuaI field cuts related la 
vascuJa: aCCidenta or glaucana. 
Educate die elderly about the unpooance of weanng cyepue. 
a. prelC1'lbed, clearung eyeglallCl, proper use of bifocal., 
dlfficuJues of VlluaI adaptation 10 the dm. 
Home laCety aSSCllmenL 

POSSIBLE RISK FACTOR AND IN11\RVENll0~S 

Foot dl.tonlen 
Rouune Inspecuon of fcet for OOIIIOllS, calluses or delomlluo 
whlch could lead la galt Impalrmem 
Anenmcnt of footwear wom frequenuy OpIlml/,c (.lOlwear for 
comfon, stabduy, and traction 

· Referral to a c/lIropoOllt for corrcclloo and management 0( fooc 
dlsorden (shavlng of calluse., bUlllooectomy, tnmmang oalls) 

· EduCale the elderly about the Importance of weanng weJl-filung 
!hOCI wlth lacel and non-.lr:ld 9010 Empll.uu the Importance 
of low, broad heeJa or wedge heels Discourage. the elderly f rom 
weanng loose sllppus or stockmgs dunng the day 

PClItural hypoteMOII 
To evaluate poetural hypot.enm .. , p/lyslclanl should as~css pulse 
pressure changes mstead oC .bsolute synolle and/or dlutollc 
blood pressure chlllge.l 

· EduCale the elderly 00 tecluuques to mmlmu.e the cfrects ol 
poatural hypotenslOll (cg exerclSlng legs and fieung feet and 
ankJes hefore a poeluœ dJ .. ge, use duue stockangs la mmlml1.e 
VcncUI poohng an !he leg., nse la an upnght poSition ,Iowly) 
EvaIuate effecu of medlCluoo taken for hypotenslve effc(.u 

Recluced perlphera. Mur_ullun 
Use CIlles or walken to replace ~uoed sensory mput from the 
\egs. 
Increase physlcal acUVlty (walk mg programs, therapeuuL balance 
elertlSes) to unprove mobthty uld balance 
Sereen for detïclCllCles m VllIImmS wluch affect the penpheral 
and central nervou. system functlonmg mcludmg Hu, folate, 
pYrldoxme, Uld thlamme 
Home safety a .. essmenL 

Dementla 
· Evaluauon la detect revenable causes 

AVOld sedaUve or cenlraUy acung drugs. 
· Supervise exerclsc and ambulatlOll 

lIome lafety a.scumenL 

MUlCUlœkeitùl DiIonIen 
Appropn.te dlaanOluc evaIuaUon 
Supervise exerclsc and ambulatlon 
Balance and galt trluung 
MUJCle suenJÙlerung enrclscs 
Appmpnate wal.kJna uds 
Home safety a.scssmenL 

Vetdblilar Dy.rUllCÜOll 
AVOld druas wt,l~ affect the vesubular .ystem 
Neurologie or car, nosc, .. d throat evaluauon, If mdlcated 

· Hatllluauon Clerclscs for semory .umuJauoo .. d balance pracuce 

Llpt-lleaded-. wealulal 
A \rIal of mWl meaI. mal' he COIIlldered for faUs related 10 pott 
prendlal hypotenSion 

l 

• 
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TABLE 5.4 (contlDued) 

POSSIBLE RISK FACTOR AND u"ïERVENTIONS 

PrevloUi FaJl 
EduClle pauenl 011 prernorutory !Ign. of faIlmg and how lO 
me afler faIllng SupervlSed pracuce of mlng melbodl 
Keep blankcu IIld plUOWI close al hllld 
InuaU emergency eleclJ'olllc alerung Iyllan. 10 avold "IOIIg 
liu" aCier a fall 
Develop .000al support or buddy nelwortc fOf regular 
.urveillance of eldc:rly al nak of falls. 
Thorough medlcal evalUllion and search for IOlrln.le ClUIC. 
of falll Appropnlle lJ'ealJ'nenl of CIIIIC 

ACIer a fill. gradcd IUpervl.ed funellCllal Icuvlly prOlfllll lO 
a .. ure retum 10 normal aalVlly 
Home lafely a.lCllmUll 
Coun.ellini for paycholollcal I ... uma Clperlenœd aCier 1 falI 
10 l'CUlure and re.tore self -«lIlfidence. 
Relocale penon 10 a saCer envlfonmenl 

Envlronmenlal hazarda 
RegullilOllI on dellgn of houlml, fwnnure and equlpnc:nl for 
Ihe elderly Ihould he: made Ihrough IeglllaUOll and IOCW 
pohcy. Jlc:allh seMee orllulIuuoru IIld Ibe e1dcrly Ihould he 
mvolved in the procell 
EduClte \he elderly and thelr famillei on how 10 correcl or 
mmunlu mu from CllVlronmerna1 hazardl 
Ellabhlh proarunl to help fmlllcc and ellecUle mlJOr horne 
a1lefiUOIIi 10 unprove ..cely 
Altell safely 01 hœne CIlvlronmenl 
Tram VIIIIIIII hc:allh profeUionala lO ldenufy hazlrdl and 
proVide counaellin,. 
Recornmendeuonl for lpeclfic lreal mclude 

Floon: 
Selea non'llud, nOflgllre 1100r ooveMgl lhal IIICfUIe 
dllCMunluon and depth pen:epllon. 
Carpell, IQIllCI' N'l, llip mali Ihould he !tept m ,ood repa.ar, 
well·andlored, WIIh ed,ea tacked down. 
Floor IUrflcel ahould he !tep' c1ean and free of chlller and 
unaU obJCCU. Remove trlllln, electnc ourd. or Ielephone 
wlres. Wlpc up IpIU. munedlately. 

Staln. 
Bllaleral hand ... lIJ should Ile ICalrely mounted. CI'y to Inp, 
preferably round and Ihould ntend beyond the top and bouom 
ltep They .hould he: mariLed or lellUred 10 alen elderly lO 
.talr ench",. 
Llahli", IhouJd Ile adequlle, Wlth IWltche~ al top and bcuorn 
of ltaln. 
Eliae of eaclI .latr ahould Ile martted in conll'lluna ooIour. 
Repalr wont or defc:cuve .laln, llept, handnull. 
Remove dUlter frœn llaln 
Top and bottom .lepl should Ile ln contrllUna colour for CI'y 
idenuliCiuon 
Staln lhould nOl have a IradlClll of more l!!an 37·, !he he'ahl 
of Ilepa lhoWd not Clcecd l'an, and &he depth of .. 
ahould IlOl Ile le .. ahan 25 an. 
Noolhp treada or ClrpelI should Ile added 10 .latn AVOld 
pauemed f100r ,"rfacea. 
Ralsed doorway Ihreshold. IhwId Ile removed 10 prevenl 
trlppln,. 

Bathroornl' 
Balhroœnl .hould Ile ncar IJ.Jdrooml or Il leul on lime leveL 
Balbtubl ahoukl have IIOIIllIp Nbber mlll or adhealve nm
akld Itrlpt apphed to tub or lhower 1100r and al'OWld collet 
arca 
Sturdy 'flbrat la Ihould be mstallcd m fronl and lide walI of 
balhlilbl and Ihowen, and Delli lO IOliet. 
Balbtubl should nOl he 100 luala. Special IUU enable \he 
e1dcrly 10 III on ed,e 01 bathtub and 'WI", le .. over. 
Tcxles seall ahould he raiaed If 100 low. 
Detachable. 1011' lenath Ihower hote Ihould Ile proVlded wilh 
ltable tub seau wlib Irmreall. ta alIow elderly 10 III wbûe 
balbll1l 

POSSffiLE RISK FACTOR AND INTERVENTIONS 

Llihung: 
Ltahl sw!lChes IhouJd Ile ICCI' .. Ulbie Il every room entrancc 
and on IIaUw,y, 
Provlde Dllhiliahll ln bcdroom, hall, and bathroom 
Provlde even, andlrec:t nOIIglare, and lugb levels of ù1ummluon 
ClpcclaIly 0fI ltalrway. and pathWlYl, al weil as m slOrage 
arcal IUch Il buanenll. Avold cruUOll of IhadoWI. Bade· 
lround Ilahl ahould nOl Ile bnghter or more mlensc than Ibe 
central field. 

KilcllCn and clOlCtl: 
DeI.an IhdVlna 10 mlrumnlC necelllly fOf use of froc Il00U 
U neœ ... ry, provuie IlUrdy fooutoois for climbmg. 

. SlOre frequCdly used lIan. m place. wluch nunuruu reachlng 
IIp or bendm, over. 

Fwnllure. 
A.teSi bed, dWn and table. for propcr heiahl and stabÙlty. 
Fumllure ahould ha~ armrelll Ibal extend he:yond the edge 
of the lCIl CO prOYlde leveflle ln nam,. 
Avold Clilen and aharp edaes on fumllUl':. 
Stepladden ahouId Ile .wrdy wlib a ,ood base of support. 
Bed. should Ile adJU.tabie. Lower bcd helaht CO ehmmale 
need for fOOlltoois. 

Aid. or Equlprnent 
Careful prescnpltoo 01 wa1kt1ll aldl, cruachel, canes, 
wheddtatn, or other .Ii.lve deviCCI. 
Refenal 10 1 phyliochcraplll for c:onut IIZIIlI, coun1elhna, 
and tntnln' m \he proper un, mamtenance, and wely Œ 
.I .. live deVICCl. 

Outcloor aral: 
Lawn., entranœs, gardenl. driveway., and Wa1JcWlyl Ihould 
Ile wdl-muntained., free of hclel, uneven IUrfaces, or cndel, 
and c1earal oIleavC8, lce, and 1_. 
Waltway. InCl llaln ahould Ile wdl-bt. 

MilClellaneoua: 
Place te1epftone jICb 1lraIe,IcaIly 10 thal the lelephone c:an he 
mowd about the home (near the lied al nl,N) 

. Larae pieca of aJu. (ahower or pauo doon) should he 
ahaa.erproof IIId rnarkcd 10 &la" IS VI.lble CO I.el/ll eyel. 

Public: ueu: 
R.cc:onmendalim. above for pnVIle dweIIln,l apply lO public 
dwellm,. and areu. 
Continued necd for proper IldeWalt and l'OId mllDlCllance, 
pnII1Ipt IIIOw~" well·lll 1lReU, dearly marted 
Dtenec:llolU, and funcuooln' traffic: balata. 
RadIO and tclevl.1OII lhO" JkJ broadc:ut wamln,l urt Icy, flmy 
or IOOwy deys. 

InlllllIIIon. 
Rcc:anwnendauml aboYe for pnVI&e dwdlm,. and pubbc: are.u 
appIy 10 ÏDlÛtullOnl. 
'I1Iorou&h 0I'ICIUlICIII of patienl 10 aunouncIlnll, and OIIIom, 
evalUlllm 01 adJUlllllCnt 10 IUnounda",. 
Volunaeer hclpen or J*ien& buddy aylteml lU UIIII pataenll 
adapt 10 œw ftlUUne. 
A pbot.oeIednc: device (1Udt mfrued ac:.mma) .. uleful 10 
deIect pilÏenu lcavin, bed or l'OOID. 

Judic:iou. UIC 01 ...... d. m bedI and other re.tramml 
deviœa. 
CaU baJU, lied aIann., or other 'Ianalli"l deVlccl should Ile 
wcIl-mainlllllcd and wtdun cuy readl of pIliaIL 
Oraanaa a falI inc:tdenl ftPOIUII, ayllml. 
On-,oin, In·lCfVace fall prevelllICIII educ:allOll. 

NoCe: For deuils, sec Oamen, 1913; Olumenlha1 cl o.vse, 19110; 0I1Ial 4: Locw, 1987; GOInicr, 1966; Heckler, 1985; Ianelli, 1987; 
KellOU IntemlllOflal Work Group, 1987, Kulikoww, 1979, LaveaIcy, 1914; McCabe, 1985; Mc:Vey cl Sàadr:nlkl, 1981: Pec:k, 1986; 
Raffle, 1982; Rousseau, 198': Rubenlleln and Robbma, 1984; Schulman cl ACCflAVlva, 1917; Swanzbedr;, 1983; Tmew and 
Speechley, 1989- Tlde", ... ,. 1986; Wallhe cl ROICII, 1979. 
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heterogeneity of independent predictors, it is probable that preventive interventions Iikely to 

he effective will be multifactorial, addressing several risk factors concurrently. Based on the 

results of this research, preventive programs should include, among other components. 

comprehensive medical diagnosis and treatment, ongoing a~,~ssments of aH medications taken 

and possibly physical activity or exercise regimes. 

The following discussion ~uggests sorne approaches for prevention, based on those 

factors identified in this research as increasing the fall or faIl-related injury rate among 

community-dwelling elderly. To date there is IittIe direct evidence that any of these 

approaches (or combination of approaches) might be effective ïn preventing falls and fall

related injury among community-dwelling elderly. Future research on falls in the e1derly will 

undoubtedly focus on testing the effectiveness of these and other approaches'. If, as this 

research suggests, the risk factors for falls are similar to the risk factors for fall-related in jury , 

then preventive intervention to reduce the incidence of falls will also reduce the incidence of 

faIl-related injury. 

This is the frrst conununity-based follow-up study in which number of physician 

consultations has been identified as predictive of faIls in the elderly. Il is an interesting 

finding because it suggests that preventive interventions mediated through the physician and 

directed towards elderly patients who consult frequently will target an important risk group. 

Indeed over 25 percent of community-dwelling elderly consult their physicians s:;:. or more 

times a year. Interventions mediated through the physician could include regular 

comprehensive medical evaluations of the elderly for existing disease, use of medication, and 

history of previous faIIs, early and careful diagnosis, education of the elderly by their 

'1- 1 During the next few years, a variety of fall prevention interventions will he evaluated 
through research effons sponsored by the National Institute on Aging, Bethesda, Maryland. 
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physicians that certain diseases and medications may increase the risk of fallin~ and, finally, 

referral and training of the elderly 10 compensate for physicaI deficits and normal age-relat~d 

changes in gait, mobility, and balance (through recreational or therapeutic exercises for 

example). 

Several psychosocial indicators of social interaction and isolation were predictive of 

faUs and fall-related in jury. Although it is premature to design falI prevention programs for 

the elderly based solely on social interaction or psychologicaI factors, future research should 

explore the possible pathwrys linking social interactions (and satisfaction with social life and 

health), mental and psychological health and the risk of falls. In the meantime, however, it 

may he possible to incorporate social activity into the more traditional fall prevention programs 

which focus on the intrinsic medical and extrinsic environmental risk fac:.ors, without 

,[ detracting from the other aspects of the program or incurring much additional cost. 
~ 

Subjects with a history of falls were more likely to sustain further faIls. As Nevitt et 

al. (1989) pointed out, persons with a history of falls constitute a particularly interesting target 

group for prevention because they run a high risk of recurrence, and because they are easily 

identifiable. This underscores the imponance of a careful history of falls to investigate 

intrinsic and extrinsic factors that contributed to a previous faIl. Correction or treatment of 

the se factors may help prevent funher falls caused by the same factors. Other kinds of 

interventions suggested for persons with a history of faIls are aimed al preventing the sequelae 

of falls such as injury, long lies or fear of further falls. These include patient education 

regarding the premonitory signs of falling and how to rise after a fall, development of social 

suppon or a buddy network for regular surveillance of those at risk, installation of emergency 

electronic alerting systems, home safety assessment, supervised functionaI activity programs 

r to assure retum to nonnal activity, and counselling for psychological trauma to reassure and 

Testoce self-confidence. 
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Dizziness was identified as a risk factor for faIls and faIl-related in jury. Careful 

investigation of the many possible causes of dizziness in elderly persons who report thls 

symptom frequently is warranted, and treannent of the cause(s) may help prevent falls. For 

example, Tinetti & Speechley (1989) suggest that, for those with \estibular dysfunction. 

medications which affect the vestibular system should be avoided and habituation exercises for 

sensory stimulation and balance practice might he beneficial. Subjects with postural 

hypotension can he educated on techniques to minimize the effects (e.g. exerclsmg legs and 

flexing feet and ankles before a position change, rising to an upright position slowly, use of 

elastic stockings to minimize venous pooling in the legs). 

Episodes of acute illness or exacerbations of chronic illness appear to increase the risk 

of falls among those who restrict (but do not eut out) their normal activities because of the 

illness. In addition, certain medications commonly used during acute illness such as anublOtics 

and cough or cold remedies aIso appear to increase the risk of falls. Elderly persons should 

he sensitized about the possible risk of faIling during acute illness, and about the possible risks 

associated with certain medications taken for such illnesses. Health professionals should also 

he aware that an acutely ill elderly person is at increased risk for falls. 

The result of this study suggest that the association between physical activity and falls 

in the elderly is compler. Many previous researchers have suggested that exercise and 

physical activity might prevent fa Ils and injury by strengthening muscles and increasing 

endurance, maintaining and unproving posture, joint motion and postural reflexes, stimulating 

cardiorespiratory function and improving alertness (Nevitt, 1990; Kellogg International Work 

Group, 1987; Sorock, 1988). Nevitt (1990) suggested that controlled studies to test the 

-.... effectiveness of exercise and strength training regimes will he a key feature of future 

intervention trials, although techniques are needed to minimize the risk of exercise-induced 
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injury. Also methods to conb'Ol for possible increased exposure to situation al and 

environmental fall risks resulting from exercise and physicaI activity programs, are required. 

Trouble walking was identified as an independent risk factor for falls and faIl-related 

injury in the etiologic models. Nevitt (1990) suggested that balance and gait abnonnalities 

associated with faIIs may he modified through "focused rehabilitative strategies including 

strength training targeted ta impaired muscle groups, habituation exercises for persons with 

vestibular problems, motor coordination and proprioception exercises for persons with balance 

problems, and gail training for individual with gail abnonnalities". 

Persans with a history of stroke or with respiratory disorders were at increased risk for 

fall-related injury (in the etiologic fall-related injury model) suggesting that persans with 

1 certain diseases are more vulnerable to injury on falling, possibly because of disease-related 
"-

f 
''li. 

physicaI changes. Although there is little evidence linking environmental huards la the risk 

of falling, it makes intuitive sense that persons al risk for falls and fall-related injury assess 

modifiable environ mental risks. particularly in areas where they spend the most time. There 

exist many home hazard checklists (sec Table 5.4 for a description of environ mental hazards) 

which can he inc01"pOrnled into fall prevention interventions. Unfortunately there is little 

evidence to suggest which modifications are most effective, 50 that it is not easy ta justify at 

this point the difficulties and costs involved in major structural or design modifications of 

furniture or homes. Nevitt (1990) suggests that preventive interventions which combine 

medical and physical therapy evaluation with a home environment assessment may he 

particularly effective because physical disabilities and environmental factors interact to cause 

many faIls. 

Finally, the use of several medications were independent predictors of fulls and fall

related injury. This study suggests that 84 percent of community-dwelling elder:y used one 
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or more medications in the two days preceding the interviews and that on average, they had 

used 2.1 medications. If tpe findings from this study are confinned. then interventions 

regarding the use of medication arnong community-dwelling elderly are warranted. Both health 

professionals and the elderly should he well aware of the special needs and the hazards of 

medication use in the elderly. There should he regular evaluation of the risks and benefits 

of ail medication taken, and medication use should be monitored regularly to ensure that 

dosage and timing are as presClihed. 
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CHAPTER 6 • SUMMARY AND RECOMMENDATIONS 

This final chapter summarizes the main findings from this research and then makes 

recommendations based on the findings regarding the design of future studies on faIls in the 

elderly, the approaches and methods used to study risk factors for faIls and fall-related injury, 

further work on the current data base and finaIly, the design and content of faIl prevention 

interventions. 

6.1· SUMMARY 

A one-year prospective follow-up study of 417 persons aged 65 years or older living 

in west-central Montreal was conducted lO obtain data on the incidence rate and risk factors 

( for faIls and fall-related injury among community-dwelling elderly. The data show that faIls 

are a common occurrence among the elderly. Twenty-nine percent of study panicipants fell 

during the follow-up period; 60.5 percent of faIlers fell once and 39.5 percent fell two or 

more times. The incidence rate of falls was 41.4 falls per 1,000 person-months. Although 

approximately haIf of ail faIls resulted in injury, by far the majority of injuries were minor. 

Only five of the 197 falls reported during the follow-up period resulted in fracture including 

three hip fractures, one of the an11, and one fall which caused fractures of the nose and of 

two fingers. Very few subjects indicated at the end of the follow-up period that they had 

modified their nonnal activities during the preceding year because of a fall or because of fear 

of falliny-. 

( 

Comparison of the frequency of falls and fall-related injury during the 12 months 

preceding the initial interview and the 48-week follow-up period suggested that, in a 12-

momh recall, study participants might overestimate the incidence of faIls which result in more 

serious injury such as fracture. 



1 Page 254 

Fifty-nine percent of the 197 falls recorded during the follow-up period occurred inside 

a building and 41 percent occurred outdoors. The circumstances and characteristics of indoor 

and outdoor falls were quite different and further research is needed to investigate whether the 

causes of these two kinds of falls differ. 

Many sociociemographic, lifestyle and health characteristics were associated with falls 

and fall-related injury in univariate analyses. A total of 28 variables were retained in the full 

and etiologic logistic-regression models of independent predictors of fails and fall-relaled 

injury. These included sociodemographic characteristics (live a1one, French-speaking. 

widowed), lifestyle habits (unsatisfying sociallife. member of social group. number of different 

activities, number of activities, drink alcohol every day), indicators of health status (not al ail 

satisfied with health, bed-days, activity-limitation days. dizziness on standing, other dlzziness, 

palpitations, trouble walking 400 meters, trouble using fingers to grasp, trouble hearing, follow

up fall, histol)' of stroke, respiratol)' disorder), use of cenain medications (tranquilizers, 

stomach remedies, cough or cold remedies, vitamins or minerals, medicine for the hean, 

antibiotics and other major medication) and finally use of health services (number of physician 

consultations). The strongest predictors of increased incidence rates were similar for falls and 

fall-related injury and inc1uded unsatisfying social life, not at all satisfied with health and other 

dizziness. Factors which appeared to he protective included French-speaking, number of 

different activities, drink alcohol every day, bed-days, dizziness on standing, palpitations, 

trouble hearing and use of tranquilizers, stomach remedies, medicine for the hean and other 

major medication. 

The number and wide variety of independent predictors identified suggest that the 

etiology of falls and fall-related injury is complex and multifactorial. Fall prevention 

interventions, in order to he effective, should probably he multifactorial addressing severa! risk 

, 

• 
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factors coneurrently. Based on the results of this researeh, components of a multifactoriaI fall 

prevention program should probably include, among other components, comprehen:,ive medical 

diagnosis and treatment, ongoing asse~sment of ail medications taken, and possiibly physical 

activity and exercise regimes. Since the risk factors for falls and fall-related injury were 

similar, programs aimed at decreasing the incidence rate of falls will in ail Iilœlihood also 

decrease the incidence rate of fall-related injury. Because of the heterogeneity in the lifestyle 

and health eharacteristics of elderly persons. preventive interventions may have to be modified 

and targeted to specific subgroups of the elderly population with specifie constellatjons of risk 

factors. 

6.2· RECOMMENDATIONS 

{ 6.2.1 - DESIGN OF STIIDIES ON FALLS IN THE ELDERL Y 

If feasible, a prospective follow-up design with frequent follow-up interviews should 

he used to study falls among community-dwelling elderly. This will increase the probability 

of accurate measurement of the incidence rate and characteristics of falls and espc:ciaIly fall

related injury which appears to he overestimated in a 12-month recall. Telephone interviewing 

has a high response rate and is an efficient method for collecting follow-up data in elderly 

persons. 

6.2.2 - STUDIES ON RISK FACTORS FOR FALLS 

Studies on risk factors for faIls among eommunity-dwelling elderly should diifferentiatc 

hetween risk factors for indoor and outdoor faIls. In fact, studies of this kind might he more 

useful if they foc us on risk factors for specific types of faIIs among specifie subgroups of 

eommunity-dwelling elderly. 
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Risk factor studies should carefully define the purpose of risk factor identification (Le. 

whether to create a screening index, to investigate etiology, or to identify risk factors amenable 

to preventive interventions). This will guide the selection of potential risk factors to he 

measured and the methods of measurement. 

Because faIls can occur repeatedly in a single individual, and because the etiology of 

a fmt fall could differ from the etiology of subsequent faUs, it is important to consider if 

potential risk factors fluctuate significantly over rime, and how these fluctuations might affect 

the iat:ntification of nsk factors. Decisions on how often data on potential risk factors should 

he collected should be based on these considerations. 

Further research is needed 10 confmn the findings from this research on independem 

predictors of faIls and faIl-related injury. In particular, the etiologic significance (if any) of 

dissatisfaction with health and dissatisfaction with social life warrant further work, since these 

two variables were among the strongest pred.ictors of both falls and fall-related injury. The 

seemingly complex association hetween level of physical activity and falls should he 

thoroughly investigated since physical acrivity programs might he a particularly use fui 

preventive intervention, in a community setting. Finally, the apparent increased rate of falls 

and/or fall-related injury associated with the use of cough or cold remedies, vitamins or 

minerais and antibiotics, as well as the apparent protective effects of tranquilizers, stomach 

remedies and medicine for the heart require funher investigation. 

Future risk factor studies should incorporate measures of posturaI control as potentiaI 

risk factors for falls and fall-related injury. How postural control abnormalities interact with 

<8" other risk factors should be investigated . ... 

Il 
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6.2.3 - FURTHER WORK ON THE CURRENT DATA BASE 

Funher work on this data base should explore the validity and reliability of a quick. 

easy-to-administer screening tool ta identify community-dwelling elderly persons at higher risk 

of falling (for the purpose of targeting preventive interventions more efficiently). 

Further analysis of risk factors using the cunent data base could explore risk factors 

for indoor and outdoor falls. risk factors for fall-related in jury among elderly fallers. and risk 

factors for repeat falls among elderly fallers. 

The cunent data base could be used to idcntify rislc factors amenable to preventive 

intervention in a community setting by restticting the list of potential rislc factors studied in 

{ multivariate analysis to include only thosc rifk factors amenable to preventive intervention. 

6.2.4 - FALL PREVENTION INTERVENTIONS 

Given the wide variety of independent predictors of falls and fall-related injury 

identified in this and other community-based studies. fall prevention interventions should 

probably he multifactorial. addressing several risk factors concurrently. 

Based on the results of this research. components of a multifactorial fall prevention 

program for community-dwe~ling elderly should probably include. among other components. 

comprehensive medical diagnosis and treatment. ongoing assessment of aU medications taken 

and possibly physical activity and exercisc regimes. 
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If future research identifies specifie risk factors as being more imponant in specifie 

subgroups of community-dwelling elderly, preventive programs should be streamlined and 

targeted to specific subpopulations of elderly persons. 

Sinee the risk factors for falls and fall-related injury were similar, programs aimed al 

decreasing the incidence rate of falls will in all likelihood also decrease the incidence rate of 

fall-related injury. The objectives of fall prevention programs should therefore also include 

objectives pertaining to reduction in the incidence rate of fall-related injury. 

Randomized trials of fall prevention programs are needed. If the programs are 

multifactorial, the study design should alJ6lW testing the effectiveness of individual cornponcnls 

of the program. Costs of prevention should be estimated against benefits derived. 

6.2.5 - GENERAL RECOMMENDATIONS 

Consensus should he reached about standardization of a definition and/or methods for 

describing and classifying falls and fall-related in jury. Similarly researchers should report both 

the prevalenee proportion of fallers as well as the incidence rate of falls. 

Further research is necded to confmn the lack of long-tenn effccts of faUs on fcar of 

further faIls and activity restriction among community-dwelling elderly noted in this researeh. 

Funher work eould explore the usefulness of the Falls Memory-Aid Calendar to assist 

elderly persons to recall and describe falls experienced and their sequelae. 
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STATEMENT OF ORIGINALITY 

This research has provided data on the incidence rate and risk factors for falls and faIl

related injury among community-dwelling elderly persons aged 65 years or oideL Most 

previous studies which measure the frequency of fans among community-dwelling elderly are 

cross-sectional studies subject, at least theoretically, to the problems of recall bias and 

underestimation of the frequency of falls. An important feature of this study, in terms of the 

measurement of the frequency of falls, is that it followed subjects prospectively at frequent 

intervals (once every four weeks), so that the problem of recall bias was minimized. In 

addition to the frequent foIlow-up interviews, each subject was provided with a "Falls 

Memory-Aid Calendar" on which they recorded the dates and details of any falls which 

occurred. The frequent follow-up interviews and the use of the calendar encouraged increased 

1 reporting of all falls whether trivial or severe, so that more accurate measurements of the 
" 

incidence rates of falls and fall-related injury were obtained. 

This is the fIfSt time that risk factors for faIls among the elderly have been studied 

using data on potential risk factors collected repeatedly during the study. Previous follow

up studies on faIls among the elderly have measured potentiaI risk factors which could change 

over time in an initial interview and then used this baseline data to predict faIls which 

occurred during a defined period of follow-up (usuaIly one year). In adoptillg this approach, 

previous researchers have assumed that the measure of exposure obtained in the initial 

interview is a valid indicator of exposure, which can he used to predicr faIls which occur at 

any time during the follow-up period. Risk factors which cause faIls either through short

term exposure just preceding the fall or through chronic (intermittent) exposure over time, may 

not he detected. AIso, if change in exposure (Le. increase or decrease in medication dosage) 

is the causal agent, then measurement of exposure in a single interview may not permit 

identification of the variable as a risk. factor for faUs in the elderly. Although this study did 



Page 260 

not pennit investigation of changes in exposure as risk factors for falls, il did investigate 

recent and average exposure to several time dependent exposure variables as potential risk 

factors for faIls and fall-related injury. This innovative feature of the design permitted more 

accurate measurement of exposure over the follow-up period. The lise of pooled logistic 

regression (necessitated by the possibility of repeated outcornes in a single individual and by 

repeated meas ure me nt of time dependent exposures) is also an innovative feature of this study. 

Finally, this is the fust community-based follow-up study of community-dwelling 

elderly persons in which risk factors for fall-related injury have been studied systematically 

using multiple logistic-regression analyses. 
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1 • PRETEST OF QUESTIONNAIRES AND ME MORY ·AID CAI...ENDAR 

The objectives of the pretest of questionnaires and Memory-Aid Calendar were fourfold: 

(i) To test the acceptability, understandability, and sequencing of questions in the Initial, 
Follow-up, and Falls Questionnaires. 

(ii) To establish categories of responses for open-ended questions. 

(Hi) To detennine the length of time required to administer each questionnaire. 

(iv) To study the usefulness of a preliminary version of the Memory-Aid Calendar. 

A convenience sample of 27 volunteers 65 years of age or older was selected from 

three Golden Age Clubs located on the DSC-MGH territory (Projet Changement, NDG Senior 

Citizens Club, and Contactivité). One of the clubs had an English membership, one had a 

French membership, and one had a mixed French and English membership. The two principal 

investigators met with members of the Board of Directors at each club to explain the pl.rposc 

of the pretest. The Board of Directors then solicited participation for the pretest from among 

ils membership by posting a notice or by announcing the study during a club meeting. 

Memhers who volunteered to participate were given appointments at their Golden Age 

Club to complete the Initial Questionnaire. These interviews were conducted by one of the 

principal investigators, the research coordinator, or one of two interviewers. Because the 

questionnaires were not administered in the subjects' home, the section of the Initial 

Questionnaire which collected data on characteristics of the stairways and bathrooms could not 

he completed. If the volunteers had experienced a fall during the four weeks preceding the 

interview, a Falls Questionnaire was also administered. 
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After completion of the questionnaire(s), the interviewer asked the volunteer to 

participate in a one-month follow-up telephone interview to pretest the Follow-up 

Questionnaire. Each volunteer recelved a preliminary version of the Memory-Aid Calendar 

and was instructed on its use. At the end of each interview, the interviewers recorded any 

difficulties encountered relat~ 10 the conduct of the interview or to specific questions in the 

questionnaires. 

Initial Questionnaires were administered during the frrst week of December 1986. 

Interviews were conducted in either French or English, depending on the volunteer's 

preference, and lasted on average one hour. 

In January 1987, one month after the initial interviews, each of the 27 volunteers was 

( telephoned and a FoUow-up Questionnaire was administered by one of the two interviewers. 

1 

After completing the questionnaire, volunteers were asked whether or not they used the 

Memory-Aid Calendar, and if so, whether or not they had any difficulty using il. A Falls 

Questionnaire was administerea if the volunteer had experienced a fall since the initial 

interview. 

Difficulties encountered in conducting the interviews and administering the 

questionnaires were discussed round-table style, by the principal investigators, research 

coordinator, and interviewers after the initial interviews and again after the follow-up 

interviews. Modifications were made to the questionnaires based on the se discussions. Most 

of the volunteers had used the Memory-Aid Calendar during the one-month follow-up, and 

none had experienced any difficulty using il. 
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2 • PRETEST OF PROCEDURES 

The objectives of this prete st were: 

(i) To test the method of selection of potential participants from the eiectomi lists. 

(ii) To estimate the proportion of patential participants eligible for inclusion in the study 
and of those, the proportion who would agree to participate. 

(iii) To prete st the French and English versions of the Initial, Follow-up, and Falls 
Questionnaires following their revision after tht pretest. 

(iv) To provide an opportunity for the interviewers to practice the study procedures. 

A sample of 50 persons aged 65 years or older was selected from the October 1985 

provincial electoral list. Twenty-five names were randomly selected from five booklets, aiso 

randomly selected, containing addresses in Notre-Dame de Grâce - a predominantly English 

sector of the DSC-MGH territory. Five names were randomly selected from each booklet. 

Similarly 25 names were selected from five booklets containing addresses in the predominanùy 

French sector of Saint-Henri. 

The procedures after the selection of potential pretest participants were idenncal to 

those described for the main study, except that the introductory lettrf indicated that the CUITent 

study was a pretest. Potential pretest subjects were mailed a bilingual letter of introduction. 

Two weeks later, an interviewer visited the home and invited the person selected from the 

electoml list to participate in the study. If the person accepted, he/she signed the consent 

forro, and the interviewer proceeded with the administration of the Initial Questionnaire and 

the explanation of the follow-up procedures. 
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Administration of the Initial Questionnaires for the pretest of procedures was carried 

out over a two-week period in March 1987 by three interviewers. Follow-up interviews were 

carried out for three months. A Falls Questionnaire was completed for each fall reported 

during the follow-up. 

Figure 1 presents results on the pretest response. Of the 50 persons selected from 

the electoral list, 74 percent were eligible for inclusion in the study, and 24 percent were 

ineligible for inclusion. Of those who were eligible for inclusion, 68.4 percent agreed to 

participate, 2.6 percent could not be contacted, and 29 percent refused to participate, either 

because they were not interested in the study or because they were too ill to participate. 

Therefore, of the 50 names selected from the electoral list, 52 percent accepted to participate 

in the study and completed a initial interview. As indicated earlier, the se response data were 

used to revise the number of names to be selected from the electoral list for the main study. 

Carcful review of the reasons for refusai to participate indicated that modifications to 

the letter of introduction were required. For example, the flfst version of the letter did not 

indicate explicitly that inclusion in the study of persons who had not fallen recently or who 

had never fallen was just as imponant as inclusion of those who had fallen. Also, the first 

version of the letter suggested that the results of the study would be diffused widely, but did 

not explain that the resuIts on individuals would he strictly confidential. Improvements to the 

letter of introduction were made on the basis of the review of the reasons for refusal. 

As in the pretest of questionnaires and the Memory-Aid Calendar, the difficulties 

encountered in conducting the interviews and administering the questionnaires were discussed 

round-table style on an ongoing basis throughout the pretest by the principal investigators. 

research coordinator. and interviewers. 
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FIGURE 1 

PRETEST RESPONSE 

50 subjects selected 
from electoral list 

38 subjects (76%) 
eligible for inclusion 

26 subjects (52%) 
completed initial 
interview 

1 subject (2%) 
not at home 

11 subjects (22%) 
refused 
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12 subjects (24%) 
ineligible for 

inclusion 

4 subjects (8%) 
died 

4 subjects (8%) 
had moved to an 
unknown address 

2 subjects (4%) 
on vacation 

1 subject (2%) 
lived in an 
institutional 

setting 

1 subject (2%) 
could not speak 
either French or 

English 
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1«lNTI!AL FALLS STUDT 
INTERVIEWER ADKIHISTER!D QU!STIONHAlU (QA) 

A - ADMIlfISTUlIOW 

1. Same of subJect _______________________ _ 

2. Sex of subject o ~ale o Female 

3. Address 
No Stfut Apt. 

4. Postal 

5. Record of ViSltS: 
~-------r-----------------------------------~----------------------------
"'-ber : 1 Leqth of i 1 

1 of Date! iDteni .. 
• illit ' Day ~onth Stare Finish Min. ,ec-Dt. : 

~--------------~-------~-----~------~------.---------------------------~ 1 l ' 

~--;-----------~-------1_-----:------~------~---------------------------~ 
r-------r--------------~-----·------·----------------------------------~ 

3 l, 1 

r-----------------------------·-------------~---------------------------, 

t, --:----[1 -----~-------~-----T------~------r----·----------------------~ __ :____ _ ____ JL _______ Jl _____ l ______ l ______ ~ ___________________________ J 

6. Intervlew reluit 

1 () Interview campleted 

2 () Intervlew incomplete (speclfy) 

J () Refu.al to partlclpat. (rea.on) 

4 0 No re.pon •• (specify) 
5 0 Hot .llllbl. (,p'C:lfy) __________________ _ 

7. Interviewer: () Suzetta Clfment 

2 0 Patty Dny 

3 () Pauline Lachanc. 

40 Marcine Le Comte 

5 () Rosemary William. 

7 () Other _________________ _ 

8. Type of dwelling: 

1 () Single decac:hed house 

2 () Semi-d.tached or double (.ld. by ,ide) 

3 0 Tovnhou.e or rov hou.e 

4 ~ Duplex (one above the other) 

5 () Lov-ri.e apartment (le •• than 5 'tarie.) 

6 () Hilh-rlse apartment (5 or more .toriea) 

7 () Oth.r (,p.clfy) 

9. On wnich floor il the residence located? 

CTI floor 

J_c. to Q.lO 

te. ,. Q.' 
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!. mmlY QO!STIORS 

Now : would tlke CJ ,egLn wL:h a Eew ~emorv questlons. S~me ?eop:e re~e~
,er recent events 'ec:er, and ethers remember events from a :ong ::~e 19', 
nave :0 shore queselons. 

11. What i. tbe aa.e of 
thi. city? 

12. What i. Jour date of 
birtb? 

13. Baw old are Jou? 

14. Wbat day of tbe veet 
i. it? 

15. What i. the date today? 

lli. Wbat n. Jour .other·. 
.. ideD ~l 

17. Who i. tbe hw. 
lliaiater of Caaada 
...,.? 

11. Who n. hw. lliaiater 
of Canada ja.t hefore? 

19. Subtract 3 fra. 20 
.ad te., .ubtractiac 3 
fra. .ach .... "'r. 
an th. ny don 

-~;~~;--------------r;~~~~;;;-------l~-;-~;j 

_~::~~:: ____________ Jl~::~~:: ________ ~:~::~~~~ 
No, street, munL- i : 1 
clpalLey. Do not \ 1 

lnclude poscal code. 1 ! 
---------------------~----------------~--------. 1 

Montreal, 1 

Montreal We!C, l ' 
We!tmount 1 

---------------------~----------------.---~-----
correct l f corres- 1 1 
ponds to age gLven l , 

----------------.. ----4--------------- -.. ---------
correct age ver\fled \ 
by another person or 1 

from date 0 f b !t'th 1 
1 

---------------------~----------------.---------
correct day 

---------------------------------------~---------
correct lDonth 
and year 

1 

---------------------------------------~---------
Canno t ve t'l fy 1 1 

_____________________ -L ________________ l ________ _ 
Brun l'lu 1 ro"-,. 
(falllly nalle u 
suffLc1ent) 

P.E. Trudeau. 
John Turner 

20, 17, 14, 11, 
8, 5, 2 

1 

1 1 

----------------i---------

i 
----------------~-----_.--

________________ 1 ________ _ 

TOTAL INCORREC'l' o 
NOTE TO INTERVIEWER: Count the nUllbers of incorrect responses. 

- If there are 4 or fewer errors. go to Sect.on O. 

- If there are 5 error,. a,k' 
"IIow UllY ~arl of echacatioa do 10U Ilne?" rn 
If le •• than 8 year., go to Section O. yelr' 
If more than 8 year,. refer to a proxy. 

- If there are 6 or 1D0re errors. cefer to a proxy. 

------------------------~~- --



1 

( 

- 1 -

C. PROn USPONSI 

,~ . ,. 

2 ~ 'lo - __ , Go co Sec:tlon :l 

21. Relationship of proxy to subjec:c 

r '--, Spouse 

2 0Child (son, daughterlson-ln-law, daughter-ln-law) 

,.-.., 
~ J Other (speC:lfy) 

D. IID'OIIW:IOR 01 BOOSIBOLD IŒKI!U 

Now l would like to ask about the persons Ilvlng in ChlS household. 

22. Bow .. D1 per'OD' DOW li •• iD tbi. bou.ebold1 

Number of persons lncludlng subJect. 
If sub;eet llve, .alone , Go to Section E 

23. Ple ••• ua.. tbe otber people <Iacludiaa lubject) who DOW li.e here1 

~-----------------------------------------------------------------------~ 
1 

, Surnlme Glven name Age Sex 
Re l.aClonshlp 
to subJect 

-------------------------------------------------------------------------
8 M Q Spous. 

F >!Clnld v Other _____ _ 

-----------------------------._------------------------------------------8 M .J Spouse ' 

r
· ---------------------------------L----------~-;-~-m~~:-----------, 

: ' '-1 F U Clllld , 
l ' '" , i v Other 

r-----------------------------------------------------------------------------~~ 
1 9 H 0 Spou,. 

l :: '-' F .J Chlld 

----------------------------______ 1 ____ :_--------____ g_~~~~: ____________ ~ 
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1. PUCltVlD DJJ.TB SUl"DS 

24. Bov vould you de.eribe your .tate of bealtb, e.-pared to otber perlon. 
your a,e, vould you .ay it v ••••• * 
10 Excellent 

2,) Cood 

3 C) Fur 

4C) Poor 

15. ID leneral, ba. •• ti.fied are you vitb 10ur beaItbY Would 10U "y you ar • 
.. . * 
10 Very sacuhed 

2::) SOlllevhat satisfied 

30 ~ot too satufied 

40 ~ot at all ,atuhed 

r. !W WDI[ DlSüILITf 

16. Duriac ~ l •• t tvo "''-•• iDC' __________________ did 108 .t.y .d bed 
at a11 becau •• of your bealtb1 

10 Yu 

2C) ~o--_.Go to Q.31 

17. Ba. ..., "Y' did you .ta, iD bad for .11 or .ale of tb. "yT IDelude ADy 
.u.pu l"nt •• a ,ati •• e i. holpitd. 

W days 

28. lIbat ... th. !!!! b •• lth ,rob1_ vtaicb caaae. r- to .t.y i. beclT 

19. Vu thia bealth ,rob la tbe reluit (If • f.U! 

10 Ye. 

20 Ifo --~,. Go to Q.3l 
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JO. Wbea Hel tbe faU take place? 

____ '1Ionch ____ '/ear 

31. (Not cOUDtiQi tbe bed-daYI œeatioaed earlier) Vere there &Dy days duriQ8 
thol. last e.o veeks tbat JOU eut dawa oa tbinel JOU usuall, do becauae of 
your bealtb? 

,.. 
10 Yes 

2:' ~o ---tGo to Sectlon G 

32. SOIr lUIly clay. did JOU eut dowa for aU or .ost of the da,? 

day' 

33. Wbat .a. th. ~ bealtb probl_ vbieb caus.d ,OU ta eut dowa 01l tbiqa 
JOD aauall, do for ail or .oat of the da,! 

34. w •• tbi. bealtb proble. tbe reault of a f.ll? 

1:) Yu 

2:) No --_. Go ta Sect1.on G 

35. Wb ••• id tbe f.ll take plae.t 

[TI lIoncn 0...-...... _.... ye a r 

C. &ULTB C&D omas 

The next fev quucion. refer ta contact. vith health profeuionals about 
your hea 1 tn. 

36. hri., tb. p •• t 12 "atba beN ...., t.a clicl yGa a.. or talk ta _ 
opIltJaat.DlotÏlt, opt~triat or o,tieia about ,our e,.. or riaioa? 

OJ t uaes If none , Go ta Q.37 
Otherwue _ Co to Q.38 

17. 10. loal ba. it beea dace JOU a.. or tal.. to _ opbtbalao1oaiat. 
opt~t~iatl or optiei .. aboat ,oar .,.a or .i.ioa7 

[D y.ar. 

811 0 Never 
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38. Duriq the ~at 12 wn1tba bow _y t*a did 70U lU or talk ta a .dieal 
doctor about your beaItb (ezcIude Yiaita to the opbtbaL.ololiat and bealtb 
profea.iODAla leea duriaa a boapicali,atioa)? 

If none ~:;o :, Q,J9 
Jehctvue ----, CO C;J ~,,,O 

39. Bow loua baa it beeD aiDee yOD 1 .. or taiked ta a .. dieai doctor (eaclude 
yiaita ta tbe opbtbaL.ololiat) about yoar bealth7 

CI] years 

!l8 0 ~ever 

40. Durioa tbe put 12 8Olltba, bow _y tï..ea did you aae or callt to tbe 
foll~al bealth profeaaionala about yoar beaIthY* 

o A nurse (excludlng when you saw or ta lited to the nu r se Ln you r 
~octor's offlce or durlng a hospLtallzatlon) 

o=J tlllles 

o A phanl.eut or druggut for advlce (exclude, prucnption,) 

OJ tUiles 

o A chLropraecor 

o A phyl i.otherapi.at 

41. Duriq tbe peat 12 _th. did you lpeDd cay aiabu .a a ,adaDt iD a 
bo.pital, auraiq bo.e or coa.alaaceot bo.e7 

10 Yu 

20 !fo __ -+. Go to Section H 

42. lIeN May Diabt. clicl yoa a,.ad a. a ~ti'Dt iD a ho.pital, auraiq bae or 
cGII9al .. clllt b~ (iD the put 12 _th.)? 

rn n1iht. 

•• 1UL'ftI 'IOILIMS 

43. lIeN loac 110 did you la.t ba.. your bload ,re.eur. cb.cked,e 

10 Wahin lut 6 !IIonth. 

20 7 ta 12 monthl ago 

JO 13 to 24 !IIonth •• go 

40 More thln 2 yelu ago 

80 Ifever • Go ta Q.45 

90Doa't knov • Co ta Q.45 



1 

l 

44. ILl .... you e.er beea to1d by a doetor or aune tb.t you bne bi&b blood 
pre .. ure1 

,-

l J '{es 

: '10 

-9' -' :lon't kno'" 

45. a... JOU e •• r b.d trouble vith Jour beart, lucb a. beart .tt.ck, anaiaa, 
beart failure, rbeu.atic be.rt di ••••• or irreaular beart be.t1 

r-

l .J '{es (speclfy problem) 

2 Q No ----_. Go ta Q.47 

9 J Don 1 t 1<no'" --+ Go ta Q." 7 

46. it vbat a,. ver. JOU fir.t diacao •• d? 

OJ age 

88 ;) Never dugnosed 

99 Ü Don 1 t kno", 

47. Do Jou bne di.bet •• ? 

lQyu 

2 0 No ----... ~ Go ta Q .49 

90 Oon't 1<now........, Go to Q.49 

41. it vbat a, ... r. JOU fir.t diacao •• d? 

t 

'----'-_ .... 1 Ile 

88 0 tt.ver dillno •• d 

99 ,0 DOQ 1 t Imov 

49. a... JOU ne~ be_ told b, • doctor that 1GD ..... ha. a .trolte? 

lOyu 

'" 2 ,-' No ----~, Go ta Q.51 

9 0 Don 1 t 1<now __ Go ta Q. 51 
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50. At vbat Ale did you ba.e tbe (fir.t) .trokel 

OJ age 

38 0 'leve. d~agnlJged 

H 0 ;)on' t I<now 

51. &..e you .. er beeu told by a doctor that you b ... Partia.oa'. di.ea •• ? 

10 'les 

2 0 Sa -------t. Go ta Q. 5 J 

90 Don'e know~ Go ta Q.SJ 

DJ age 

88 0 Never dugnosed 

99 0 Don 1 t I<now 

53. Do you ~ UlY of the foUorina 10lIl ter. bealth probl_? (lIIarl< each 
response lf 1II0re than one answer)* 

'les No 

o 0 Asthu 

o 0 Emphyseu or chronic bronchltLS 

o 0 ArthntLS or rheumatum 

54. Do 10U bPe UlY otber 1 .. tira bealth probl_7 

10 'les 

20 No 

Speeify problem: ________________________________________ ___ 

55. ID the pal' 14 ÜY' ai~. • h .... 10U hael IllY of the 
followiac: (1IIIr~ eaeh response lf 1II0re than one an,wer)* 

Yu Mo 

00 
00 
00 

Any other dlzzlne,s, glddlnes., vertll0 or 11ght headednes. 

Palpitatlon. (.ens.tlon of heart beatlns in a rapld or irregular 
way) 

o 0 Lou of can.eLou,ne •• or blackout 

o 0 Sbortne .. of breath at rett 

o 0 Sbortnes. of bu.th on exerUan 
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56. Teaterda,. or the day before. did 10U talte or l1.Ie any of the follovill3 
_die.tiou? (llar\( eac'l ~e,ponse ~ f iIIore chan Jne answer:" 

'!es '10 

o 
00 
o () 
oc 
00 
00 
00 
00 
00 
00 
00 

Any )Cher paLn relLever, 

TranquL1Lzer,. lledlclne f~r che nerves. or ~edlcine Co ~elp you 
,teep 

MedlClne for your blood pressure 

MedlCLne for your he.rt 

AntlblotlCS (taken ora11y) 

LaxaCLves 

Stomach remedles or medtclnes 

Cough or cold remedLes 

Vitamln, or mlnerais 

Any other medLcatlon (ex. antlbLotlcs applied extern.lly) 

( spec lfy) 

Note to lntervlewer: Count number of iIIedlcatlons taken. If ~ th an one. 
Go to Q.57. othe~l,e Go to Q.58. 

S7. Do .. yoar pby.icia.!! (or Oll. of yoar pby.ici ... > kil"" aboat dl tbe 
.. dicatiOll8 you Ar. takiac1 

10 Yu 

20 Ho 

SI. At th. pre •• at t~. do roa ..oka cilarette. daily. Gee •• iODally or GOt at 
dU 

100u1y 

20 Oec .. \on.lly __ ......",.Go ta Section l 

8 0 Hev.r ------.... Co ta Sectlon l 

S9. Ahoat b"" Ully cil.rette. do you Il.ully .. ka daUy! 

~ ci,arette, 
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1. LONG T!iM DlSABUITY 

~ow : Jo~:i :LCe :J ask some que5:~JnS about Jha: vou :an jo Jn Jn avera~~ 
~a'l 'JL:'\ arv lL!S .: JOU '1ona::v 'Jse c'1e'U). ?:o!3se e,<::-.de an .... :e":lO,'nrv 
j::::.:·.l:::'~s 1:".1 ~~g~: :,e ~(':)e:"te~C~"\3;, 

60. Do JOU bave any trouble walking 400 metree witbout re.tins, tbat'e about J 
city blacke? 

:) Ves - Are you completely unable to do thlS' 

J 0 ~o 

l ,-,' ves -.-i no 

61. Do you bave aay trouble walkin, up and down • fligbt of etaire? 

''"'', -J Ves - Are you compleeely unable to do thLS? 1 =: .. yes 2.:J no 

J G No 

62. Do you ba .. aDy trouble carTyiq aD object lilr.e • 12 pouDd ba. of 
lrocerie. about JO feet? 

:) Yes - Are vou completely unable to do thLS' 

3 0 ~o 

-J ye, 2:) no 

63. Do you have aay trouble etaDdiaa for lou. perioda of ti.e ô for eza.ple, 20 
-.iGut •• or .:Ire7 

() Yes - Are you completely unable ta do this? 

30 No 

~ 

1 v yu 2 -.J no 

64. 00 you bav. aay neuble wen etaDdi1ll, bendi1ll dC'll1l to picll up aD abject 
fra. the floor? 

~ Yes - Are you completely unable to do this? 

30 tfo 

65. 00 JOU ~e aay trouble cuttina your toenail.T 

:) Ye. - Are you completely unable ta do this? 

30No 

66. 00 10U ~e &DY trouble uainc 10ur tincer. to ara.p 

OYes - Are you completely unable ta do thi.? 

3 0 tfo 

1 () yu 2 ':.' no 

or ballAI le T 

1 0 yu 2 Ono 
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67. Do ,OU bn. &Dy trouble re.cbiac? 

.../ '(es - Are yOIJ c011lplecel;t 'Jnable Co do chu.? 

68. Do 'ou u.e pn.cribecl .l'. Ill ••••• or CODt.Ct 1eD ••• 1 

1 ::J Yes 

20 No 

,-. 
'-' )les 

69. Do )'00 b... .D)' tl'ollbl. • •• iDI (vitb ,our Il..... (CODt.CU) if )'ou 
DOl'WIall)' .. al' tb_)7 

:) Yes - Are you completely unable to do this? 1.:) yes 2 0 no 
,-. 

30 No 

70. Do )'011 ba.. aD)' trouble ••• i.. orciiaary QevapriDt (vitb )'our Il ..... 
(coatact.) if )'oa ao~ll, ".1' th .. )? 

() Yes - Are you completely unable to do this? 

3 :) No 

l Q yes '""" 2 v no 

71. Do ,oa bn. .., troubl. rllcopid.. • fri.... oa tM otb.r .id. of tb • 
• Cr •• t (vitb JOUI' Il ..... (coatact.) if )'au ao~ll)' .. al' tb .. )? 

.:) Yu - Are you co.plecely un.ble co do this? 

3 .:) No 

10 yes 2:; no 

72. Do ,au ba.. _)' trouble b.ari ... at i. .aid iD a DOl'WIal conere.tiou 
hritb a b.ariq aid if JOU DOrMU)' u •• aaa)? 

~ Ye. - Are you completely uneble to do this? l ~ yes 2.:) no 

JO No 

J. rw.a 

Nov l v.nt to a.k lever.l qu •• tion. about fllli you had in the pllt yelr. 

73. DIIri .. tb. ,..t 12 _tb., cli. ,au faU7 

10 Y .. 

2 0 No --_. Go to Sec t ion \( 



74. Bow .aDJ ti.e. did 10U f.ll durioa the p •• t 12 .oatb.? 

tilDes 

75. Wbea did the .o.t receat f.ll oceur? 

Illon th ,--.-.._~' year 

76. Did JOU Izperi.ae. aD iD:iUry or bedtb probl_ •• a resalt of a f.U 
duriaa tba pa.t 12 .outb.! 

10 Yu 

28 l'io_ Go to Q.78 

17. Pl •••• delcribe tb. iujury(i •• ) or b •• ltla probl_(.). 

71. Duriaa tba ,..t 12 _Dtb., did JOlI 1 •• or t.llE. to • tl.altb profeuiaaal 
lueb •• a .. die.l docto~ .boat a fa11! 

"..... 

lU Yu 

2 0 No __ Go to S.ction It 

19. VIla. di. ,_ ... 01' t.1t tot V .. it a: (llark each rnponse d lIore than 
one ansvlr>* 

~ Medicll doctor 

o Chiropractor 

:) Phyliotherapi.t 

1:) Phal"lUcist or drulailt 

o Othlr (,plcify) ________________________________________ ___ 

10. Duri.. tb. ,..t 12 _tb. did JCM .,. ... aDJ Dipta a. • petieDt iD • 
bo.,ita1. aar.iDI bOIII 01' eoayai •• e.at b~ ••• r •• ult of tbe< •• ) 
f.11(a)1 

10 Ye. 

20 No _Go to Section It 

Il • .,. .., alpe. did J- .,... ... ,.cint iD • bo.pitd. DDl'd ... b~ or 
eoa..l •• eeat b~, iD tba ,.at 12 _lba •••• l'eault of tbe( •• ) f.11(.)7 

C ni,hu 
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K. 1I!1GBT AlfD WlIGHT 

The ne'Cc few q'..:es C Lons concer:! 'four ph:/sicaL :onda~.;)n and phys:cal 
ae: l'/lt:'. 

82. Wbat i. 10ur heigbt7 

r-
L-J 1 

OR 
feet lnch centlme t l'es 

9000n' t know 

83. Wbat i. ,our wigbt7 

1 OR i 
lbs kllograllll 

90 Don't knov 

L. Pll!SICAL ~IV1Tr 

14. IIGW would ,.ou c..,are ,.0..1' lnel of pb,.ical acti.ity vith otber people 
10ur a.e. ..,.14 10lIl .a, JOlI are ••• * 

0 Much more physieally active 

2 0 SOlllewhat .ore ac:tLve 

3 0 SllIIe 

4 0 SOlllevh.t leu active 

5 0 Muc:h le .. ac:tive 

9 0 Don 1 t Itnov 

15. VIlicb of tb. folIovi... ba.t d •• cri.... th. l.~.l of pb,.ical effort ill 
10lIl1' WDrk or dail, acti.itie.7* 

0 Liaht -- luc:h .s driving, sitting 

2 0 Moderat. -- such al houseworlt, carpentry, vallting ... 
3 0 Reavy such a. pushing or carrying heavy objeet. . .. 
9 0 Don' t knov 



'7. III tbe ,..t ... k. bne 108 beell:. 

o More active than usuel 

2 0 A. active .. u.ual 

3 0 Le .. active than usuel 



{ 
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M. ALCOBOL 051 

The ::)tlowl::g que5t~ons are about drinktng '.n:te, beer ~r ;lquor -- a11 
~Lnds ,e al:,co:~: ~everages. 

88. ID tbe l .. t 12 IIODtb. b ... you taUD. driDk of beer, via., tiquor or 
otber .leobolic beyer.,e? 

o Yu 

2 ':J ~o ---... Go to Sectton N 

89. I~ tbe l •• t 12 IoDtb., bav ofteD did you take a drink? w •• it:* 

0 
2 Cl 
3 :) 

4 0 
9 0 

90. .) 

Every dey 

At lelSt once a week 

One or œore time, e œonth 

L,,. often than once 1 month 

Don'c lmov 

'naialtiac baek OYU tb. la.t 7 day., GD bav ~ of tb... da,. did 
you b ..... y alcobolic drialt.7 

1 0 ---_, If 0 &0 to Section ri 

b) 011 lIov MIIY of tb ... day. did ,Ga bne 2 or .,n drialte? 

2 0 ----...... If 0 &0 to Sectlon N 

c) 011 hw MIIY of th ••• day. did ,OU b ... 4 or "1'. drialte7 

3 0 ---~~ If 0 &0 to Section N 

d) 011 bw ... , of tb ... day. did ,Ga b ... 1 or "1'. drialte7 

,---., 

4 U ---_. If 0 &0 to Sectioa N 

.) 011 bw ... ,. of tbe •• dey. did ,Ga ban 12 or _l'. drialtef 
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1 The next eew :juestlJnS are about y"Jur 900at re~atlonshlil" 

91. Ourilll tbe put 1:Z .oatb. haw oftea did you particlpate ia a get
tOlecber ~Cb Jour feaily, Joar friead. or aquallltancell Wa. it: • 

0 '1ore :han once a week 

2 0 Once a week 

3 0 At least once a monch 

4 0 Less chan once a tDonth 

5 0 Never 

92. lIaw cio 10U fiad 10ur locial life? la it: * 

0 Very satufylng 

2 0 R.cher uti.fying 

:3 0 R.ther unutilfylnl 

4 0 Rully unsatufylng 

93. 11 tbere ._one, luch a. 1 frieu or rellti_, os ._ 10U could really 
couat if you Deeded bal, or bad a probl .. , 

o Yes 

2 0 No 

94. ~.,. a .... r or participaDt iD aDJ of tbe follCJViDI: (mark each 
response if more chan one an.ver)· 

o A melllber of a Golden Ale Club 

:z 0 In pari,h activltiu 

7 0 Ally other 1I10clation, club. group (ex. ~DG Senior Citizens 
Counell. Lellon, Shrin.rl. etc •.. ) 

(,pecify) 

8 0 None 

95. Do,. rec:.b. aDJ c:--.ity a.rdc.a at b~ (u. _.la Ga ••• la, b~ 
car. or bealtb car •• arYic •• , fri.Dd1y yoluat •• r yi.itl)? 

o Yes (specify) 

2 0 No 

96. Do ,. b.ne a dOl or caet 

1 0 DOl 

2 0 Cat 

:3 0 No 



1 

{ 

O. DVUOIMDf 

Now l wou:j tL~e CJ ask a few questLons about your ~ome. 

97. rint, do JOU reDt tbil dwIlia. or are 10U the owaer7* 

CJ Owner (or family lIIel1lber i, the owner) 

2 ':J Owner in 1 condominium or cooperat ive 

3 G Rennn, 

4 () Boardlnll/Roomar 

9.. lot couatiq tï... apeDt ala.,illl. iD wbicb roa. do 1Ga a,.Dd .,at of Jour 
tï... wbe. JOU are at ba.e? (Note to interviewer: maximum of 2 respoases 
if neceuary) 

0 BedroOll 

2 0 Kltchen 

3 0 Livin, roOli 

4 0 Dinin, roOli 

5 0 FlIIdy roa. 

7 0 Other (.,aci f,) 



• j4JCT"'l""""F"'''';""~~~''''~.''''''~''''''l:'''''''~''''~_''''''''''T''''''''''""Cl .. "",,,.,.,'V?-,..r,,"'-_''''''<~''''~..j;<~;r_-,...- ~ ~ir_" , ............... ~,_~ ~ ~~ r ---

~ 

99. .. -y a~ai~ya do you a_. i..:1udiac atainraya of a aiacte atep. i.aicle yOUlr b_'l 

CD If 00--__ Go to Q.IM Note to interviewer: Aak queationa 100 - 104 tor each .tairway inside the home. 

(1) 

100. 
t'uaclioaal 
d.acriptiDD 

101. 
Bow olt.. do you 
ua. lb. alairw.Jl-

102. 
.... you ua. ~be 
atainlaJ C_ JOU 
ae. ~1Ie a~epa 
cl.arl,t-

Stairway 

OO .. ly 
(how often) 

§ 1-6 t i_./week 
1-] ti_./eonth 
Less often than 

once • eonth 

() Alwaya o Host of the tl.e 
(apecify) 

Stairw.y 2 

o O.ily 
(-h-o-v-o-=-f t-en) 

81-6 u.e./week 
1-] tl_./eonth o Le •• olten lhan 
once a eonth 

() Alway. o Hoat of the tlNe 
(apecify) 

Stairway ] 

OOaily 
(hov-often) 

() 1-6 ti_a/week 
~I-] ll_s/.onth 
U Le •• olten than 

once a .aonth 

Cl Always o Host of the t 1_ 
(.pecify) 

Stairway 4 

OOa1ly 
(ho .. oft;':;-) 

()1-6 ti.ea/week 
()I-] ti~a/.onth 
OLess otten than 

once a lDonth 

(J Alwaya 
() Host of the t "' .... 

("pecify) 

---------- -----------

Stairway ') 

() Dai Iy 
(il';;:; ·~(t-"I;) 

() 1-6 tt_s/we"k 
01-] t Imea/alOnth o Less often than 

once a monfh 

( ) Alwayd 
C} HOBt of the t lme 

(apeclfy) 

....-

51dlrwdy b 

() Il.111 y 

0"."" "flen) 
( ) 1 Il 1 Imt's/w".-I. 
() 1- 1 t IIn .. s/munlla 
()I ....... tt .. n Ih .... 

lUI .... d monl la 

~ ) Alw .. y" 
() H.)~t t)t tilt!' t'ID ..... 

(''l't''' 1 t y) 

o Not as IlUch aa you () Not a. IllUch as you 0 Not aa IItlch as you () NOl aa lIuch sa you ( ) Not as mU'-:1 8S you t ) Nul d!> IDU, Il d" y .... 
would hke (.pecify) .,ould like (.pecify) would lake (speclfy) would IJke (.pecify) would 11ke (sp"ciry) w .... ld Ilk" ("I .. ·.llyl 

101. 
.... you u_ ~b. 
ataiEWaJ .0 ~ 
ua. t" h"'~ai!l-

104. 
Do you ba_ dif
fieu!t, .ai .. the 
aUi~,1 

gAI.,aYIl 
Haat of the S_tl __ 

8 Never 
No handr811 

OYe., Why1 

() Nil 

o Alway. 
t • .e ~"O.l of the cime ) S_ti __ 

() Never 
() No handra il 

C)Ye., Why? 

( 1 N,~ 

() Alway. X Alwaya (.J Al.,4Y'> t ) Alw •• y. 
(') Hoat of the t 1"'" ) Hoat of the t icae tJ Ho"t of the t 110" () H.,!-f ,,1 rt.r rail ... 
() SOIDet i_a () Sometl_s () Somet IIO.,a ,"") ~ull .. ·r .ID. ~ 

(l Never () Never 
~ 

() Ne".', l) Never 
() No h .. ndr811 () No handr8l1 () No harulra Il 1 ) Nu t.&JIHtra Il 

t ) Y"", WlIy? ( ) y.,a, Why? ( 1 Yea, Wl.y? 1 ) Y"". WI.y' 

t 'Nt' ( ) NI' 1 • N., ( 1 U. 

'~~ 
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lU. 1 ..... un, .1 •• nI.,. do , .... u.e. Includln& d.ar.a,. nf • a,"gle .Iep. ~!Ide 1"1' build.na1 

r __ r=l If 00--.. ( ...... (1. Il J NUle ~ .!.!.!!..~~~~~..:.. A.k cIU~~ll.)n::J III - llU tut'" ~ ::.ISlfWd.y utlt~"h tlw "ull.'.u~~ 

Ill. 
l'uncli_.l 
de.c .. iptiOll 

114. 
How olren do you 
uae l~e .t.i~ayl. 

II~. 

"en ,_ uae Ibe 
al.i .... , c.n ,OU 
a.,e .he alep. 
cle • .,l,t* 

Il''. 
",en ,OU ".e the 
......... , do y .... 
u.e lhe bandr •• l'-

Il' . 
Ou you have d.f
'.cull, uaial (he 

•• a, .... yl 

5.a .. ".y 

( ) l'a. Iy 
(huw -u(,~.~) 

( ) 1 - b , .. "" .. / ... '''k 
() 1 , • ".",,1"'''111 
()I".~ otl"" ,h ... 

Un(~ ... 0 .. 1" 

( ) "'W"YH 
()H,,~. ot 110" Il.., 

(1I'''d'y) 

51uNay 2 

( ) O.,ly 
(h-"'; .:; ft-c,,) 

( 1 1-6 (,.",./ .. ""k 
(11-] Il.n/ .. nllh 

( )1" .. otten Il •• ,, 
on('~ •• onllo 

<' ) ''l''ay'' 
() "uat of .10" • , .. " 

(.peCl fy) 

S'4I' rvay î 

()O.,ly __ 

(1\0" -u ft "" 1 
( ) I-b [,_./ .. ""k 
() 1-) ta.n/ .. ""h 
()Ieu OU"II 110 .. 11 

OilLe • _unl" 

\ ) "1\l4y" 
(1"""[ ut th" t ,

(~ .. c!Cotyl 

Sial 0101 Y 4 

C) Il ... 1,, 
(,,0... ufl~") 

( ) I-b ( •• ""/v,,ck 
() 1- ') 1,.u/.u"l h 
() l "~I oh"l1 Ihall 

t"h.~ • ,.oulh 

\ ) "I ... y. 
(1 Hu"t 01 th" 11_ 

("""lit y) 

S'''''VdY ') 

( ) ..... Iy 
(bu\ol nttr ... ) 

( ) 1 1> 1 ... " .. /"""k 
()I-) 111 ... ,,/ .... ,,'10 
()I,,~ .... ta"" ,hd" 

Ull.~ d .. un'" 

()"'way. 
C\l'\.,~1 ,,1 1',,, " .... 

(sp"" Iy) 

"lI •••• W.ly ft 

, Jt ••• 1 y 

(hu,", .tt'III) 

( ) 1 t, • 1 lU.·:. 1",. t k 

( ) 1 j • IUU :./.au .. ' 1. 

( J"!." HIc. Il .llun 
Ifl" ," ~. IlItll.l" 

( IAlw.p 
()".,:.l ut Ill" 1 lUit 

(~IJt , • l '1) 

'Nul d:t lIIull. M:' yu" ( ) Nul .......... ~ yuu t 'Ntll d:l lA .. , Il d~ yu" l ) Nul .. :1 1Ik1l11 8:1 yu" l ) 14 •• 1 4:f "H .. 1t d:t y .... \ .14 ... •• 't mil. , ... " y "1 

w,,,".1 1.10. «:'1, •• 1 r"f' .",,,1,1 Ilk" tl""'oty) .. uul.1 Itk" (_l'''lItyl "u"I.1 I,k" (".,l""Y) vu,,',1 I,k" (1 •• ""lyl w""I.1 I,k .. (0'"'' "y) 

~I AI" .. ys 
( • "":.1 ,-)1 'hr II~ 
( 1 :'U •• .,( , ... _ 

(, H"y"r 
(1 N .. h."J •• ,1 

\. Iy .... W'.y· 

, 1 li. 

( , "Iw.y. 
()Hu.' of , .. ~ lllll~ 

Cl So .. el 1 ..... 

,-) Nev". 

( 1 N .. ".n,Ir4I Il 

(IV,,_. Why' 

, ) fi •• 

, l "I .. "y. 
(-) "'.:tl ot Il,(' 1 aille 

t, :. .... d' .... 

C, N. ,,~. 
,'" , Hu hant! 1 ,. • 1 

( , V .... WI.y' 

, ,:., 

\ IAI"4Y' 
(.i I1tl~( ut lh~ ('''t. 
\ ) :. ...... 11 ...... 
:) NcvC"1 

(J Hu ItdU.ir.11 

, 'Y~tI. ,",1. Y , 

1 1 U. 

\ ) '''W4Y~ 

\ IHu!!1 ". 'hr 'lm,· 
(-) '''1111'·' IIIW:I 

(j".",-, 
~ -. N" " lUit. CI i 1 

l'il Il \.II. Y • 

j U. 

, )1\11.., ...... 

t,.' H''401 •• t 1'.. 1 llU. 

( .... ) ·l ...... « ','u 'j 

(,.114. "'. C 

t,N" tl ... 1, .,1 

! ". \.11.,,' 

r. 

~ 
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-----------------------------------------------------------------------------------------------------------------------------------------------
Stairvay 1 Stairvay 2 Stairvay J Stairv.y 4 St41rvay ') Staarvay b 

----------------------------------------------------------------------------------------------------------------------------------------------------
lia. 
Durinc ~ vi.~er. ~ Ho,. ,ha. ._ 
do Jou aae ~be The •• _ •• nov 

atainraJ'· Leaa than nov 
Hever 

119. 

"'''OC , ....... r. ~ .1.", 
are the ataira clear Hoat of the time 
of a_ tille. JOU SOIDeti_a 
.iah to &0 out'- Never 

NIA 

120. 
Who ahcwela the aDOW 8 Vou 
frua tbe atairvaJ F.m.ly or hou.e-
i. the viater'- hold member o Janttorl 

Superlntendant § Ne.ghbor/Friend 
Snov removal Co. 
Other (apeclfy) 

8 No one 
NIA 

~ Ho,. ,ha •• 0. 
The •• _ •• nov 

Les. than nov 
Hever 

r·a
,. Hoat of the tl_ 

Sotaetimes 
Never 
NIA 

8YOU 

Famlly or houee-
hold melllber 

o Janitorl 
Supenntt'ndant 

() Neighbor/Frlend B Snov removal Co. 
Other Cspecify) 

gNo one 
NIA 

o Hore th.n no.., §"" .a_ ... _ Le.. than nov 
Hever 

~ .I.a,_ 
Hoat of the time 
Sa.eti_. 
Hever 
NIA 

8YOU 

Family or house-
hold member 

o Janltorl 
Superintendant 8 Ne.ghbor/Frtend 

Snov removal Co. o Other (epeci fy) 

8 No one 
NIA 

§ Hore than nov 
The sa_ •• nov 
Les. than nov o Hever 

Hoat of the tlme ~ '1 •• ,> 
SOille t lllle e 
Never 
NIA 

8YOU 

Fam.ly or houae-
hold member 

o Janltorl 
Supenntendant 8 Ne.ghbor/Fnenc' 

Snow removal Co. o Other 

o Ho one 
() NIA 

(epeclfy) 

o Hore than now § nie 811_ aa nov 
Less than nov 
Hever 

~'I.'" Host of the t Î_ 
Somet IIDes 
Hever 
NIA 

8YOU 

Famtly or hOUBC-
hold member 

o Janl torl 
Supcnntendant 8 Nelghbor/t'riend 

!>\lOW removal Co. 
OOther (spec.fy) 

o No one 
() HIA 

8 Hore than n,)w 
n.e ddmt' dS Ih'W 8 l.ess than n"v 
Hever 

Host of the t._ 
~ AI •• ,_ 

SOlDe [ • IDe " 
Never 
NIA 

8YIlU 

t'am. 1 y Of hnusc· 
holo1 1Dt'lDher 

o Janltnr/ 
Supcrlnlt"nddlll 8 Ne t glthnr I~ ri .. llIi 

Snow removal Co. o Other 

gNO ont! 

NIA 

(tipeclty) 



1 ~ow, ! ~ould ll~e co ~.k a ~ew ~uesc~.;)ns abouC veur Jathr.;>am. 

121. Do you o.ually take a batb or do you ulually take a .baver? 

0 BaCh 

~ 0 Shower 

3 0 Boch bath and .hower 

8 0 No bath; no ,hower (3peclfy) 

--.,Got.;)Q.t~5 

122. Do you uauall, u •• a Irab bar to belp 10U let iD &Del out of tbe .baver or 
bathl 

o Yu 

2 <:) ~o (i.e. chere l. a grab bar, but subJects do not u.e lC) 

8 <:) No lrab bar 

123. Do 10a uauaU, u.e a rubber _t iDaide tbe batbtub wbeD "OU take a 
batb/.bCMIrl 

124. 

o Yu 

2 <:) ~o 

Do ,oa ba •• aD1 clifficultiea aaiDI tbe batb/.bover, for • .-pl.: 
diffieuley ia lettiq iDto or out of tbe bath; .Jiffiealey reaebiac for 
tbe .cap or .b ..... iD tbe batb or .baver, difficult1 reacbina for tbe 
bot aad co Id vater tapl 

10 Yu Please de.crlbe che dlfflculcy 

2 0 No 

115. Do you uauall, let up dariq tbe aipt to 10 to tb. batbroaa7 

o Yea 

2 0 No~ Go co Q.127 

126. Do 10U uauall, tUrD ou a lilbt, or b .. e a Dipt-lilbt GD wbea 1°U let op 
dariq the aipt to 10 to tbe batbrooal 

o Yu 

2 0 No 



r 
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127. riaally, vbat type of footvear do 10U ullually war ill.llde your b~ 
(apart.eDt)l Do you uaualLy vear:· 

....,/ ":001 ,lll:.pers or soci<s on~{ 

-1 Hlgh hee~ed shoes (approx. 2 inc~es ~r ~ore) 

'""' 4 ...) Low !Jee Led sh.)u 
,.... 

5 V Sanda l, - open-hee l, no back strap 

o Ocher (speclfy) 

P. BACltCIDUJm CBAlACTlIlSTICS 

128. riully, l'd Lille to aall you for a~ bac:llsrOUDd iafor.atiou. 80v Ully 
y.ara of el~Gt&ry or a.c:oudary educ:atioa b ... ,GU c:a.pleted1 

2 3 4 5 6 

88 0 No schoollnl-_Cr. ta Q.131 

99 0 Don' t knov_ Go to Q.131 

8 9 

129 ..... '00 Iraduted fr .... coodary .chool1 

o Yu 

2 0 Mo 

10 11 

130 ..... '00 ha. ID,. furth.r acbooliq beyou. bip acbool1 

1 0 Ye. --------- Vbat i. tb. bip •• t le~e11 

12 13 

30 COlllllUnity collele, CEGEP, nursina school, lecretarial 
.c:hool (partlal or completed) 

2 0 No 

40 Bachelor'. delree or tJnlvenity .tudie. (partial or 
completed) 

1l1. Vbat l..,aall do yoa .peak at ba.. aawf (If more than one languale, whic:h 
is .poken mo.t often). 

0Enali.h 

2 OFrench 

3 OItaUan 

4 OGreek 

5 OChine .. 

7 OOther (sp.cify) ___________ _ 



- : ... -

132. Durina tbe put 12 .aotbl, vere J'OU IfOrltilli for &II Î.Dco.e1 

10 '{es, tu 11- Cl:ne 

=0 'les, ?arc-tl:ne 

30 So 

133. Vbat ia J'our curreDt .. rital Itatua? 

10 Married (Lncludl.ng cotIIIIon-law) 

20 Sl.ngle (never marned) 

) 0 lo/ldowed 

40 Separated/DLvorced 

134. Vbat ia J'our belt eatü.Ate of the total iDca.. of al1 boulebold ~erl 
ft·. all lource. duriq the lact 12 _tb.? Va. tbe total boulebold 
iac.,.. ... * 

10 0 Leu chan 
20 000 S 

20020 000 $ 
and more 

77 0 Refused to answer 

880 Hone 

99 0 Don' t know 

110 Leu than 
10 000 S 

12010 000 $ 
and IIIOre 

210 Leu than 
40 000 $ 

22040 000 $ 
and more 

130 L.eu than 
5 000 $ 

1405 000 $ 
and tIIot"e 

lS0Leu than 
IS 000 S -16U 15 000 $ 
and !Dore 

230 L.eu than 
30 000 $ 

24030 000 $ 
and lUore 

2S0Lus th an 
60 000 $ 

26060 000 S 
and IIIOre 

Now l want to ask a few last questions to make ture th.t l can contact 
you neKt !Don th • 

135. Vbat ia your ba.. telepbaa. Du.ber? 

1 1 1 1 
telephone number 



(, 

136. Will 1 be able to coat.ct you at your ba.e telepboue uu.Der uezt .catb? 

:J 'lu_Go to Q.140 

137. Ara Jou plaaaiDI to .a.e or be 00 .acatioa Dezt .ootb7 

8 !ioving-----. Go to Q.138 

2 ':) On VICIClon • Go to Q.139 

7 () Other (,pecify why) 

131. Wbat i. tb. aev addre •• aod oev telephoDe Du.ber of tbe place wbere you 
vill be Dezt .catb? 

No Street Apt. 

City PrOVl.nce 

Iii 1 1 
'---'---';P:-o~.'='t Il Code '-~_-=--:-.....J.,j.' 1 

Telephone Number 

Now Go ta Q.140 

i 1 
Arel code 

'---'--:::+-:-,1-11--+-1 ------...----1 
Telephone nUlllber 

None 

Oaeu CapproKÏlllate) of departure ________________ _ 

and retu", ________________ _ 

140. ID tb. • ••• t tbat .. are .... b1. to ra'" ,Ga i. tbara • fd... or 
ra1atift .. .., coatact? 
a) Nama ________________________________ ____ 

Relation.hip to .ubject _____________ _ 

Telephone nUlllber: i,_ ....... _...-.....,j 

b) NUM _______________________________________________________ _ 

Ral.tion.hip to lubject _____________ _ 

Tllephone nUlllber: - 1 '-....... - ...... ---......... 



-
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141. lefore le .. iDl ... , t look at the Itairva,(I) &ad at the b.throoaCa)? 

142. Thil il tbe ead of tbe iater.iev. 1 vould like to thaok you .ery .ucb 
for ,our p.tieace ad Jour tœ. t vill coatact 'ou ia ODe ..,ath at the 
tel.pboae aa.ber 'ou h .... i •• a ... 
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10. Date and oeeanon of 1.!ll contact wteh lubJeet :at-hom. LntU"'H!W Jr 

telephon. contact) 
Date ~aœ. of lnCerVlewer 

OQA COLOm 
Oay ~ont!'l Vur 

QQI COLOm 
Day ~onch Veer 

o~rn[IJrn 
Day ~onth Year 

• (Subj.et call.d OSe) 

5. ProKY r •• pond.nt? 

l ~ 'tel 
~_ of peoq 

20 !la ----t Co co Q.7 

6. Ralatioa.hip of proxy to th. subJ.et: 

o Spou" 

o Daulhe.r/.on (daulheer tn lav/.on ln law) 

() Oeh.r (,p.clfy) 

7. r.lephone nuab.r 

() Ko Telephone ----tGo ta Q.'J 

acalon for proxy 



,1 

( 

1 

a. ~ec~rd ~f ~honecal:. 

r-;.:;:;--r----------~-;ï::-:~-;~~;:îî--T-------------------------.: 

of ph~ Oate, Total 
eaU : :lay ~on~" , 3colr: F,:ush ~ln. <:'-at. , . 

~---------------------~------~-----------------------------------------, , 1 i 1 

1: il, 1 i 1 
~---------~---~------~------.------~-----~-------------------------~ 

l--~----- 1 ___ Jl ______ ~------l------Jl-----~----------------------- __ ~ 
1 3 1 1 : Iii 
r--~------ ----r------~------r------~-----~-------------------------~ 
--;------ ----r------ ------j------ -------------------------~ 
--;----- ----r------ ------1------ -------------------------1 
-------- ----r------ ------,------ --------------------------1 

--;-----i---~------ I------j~------ ------ I--------------------------~ 
--;----- ---li------j------ ------ ------j--------------------------J 
-------- ---1------ ------ ------ ----- --------------------------J 
:~ ___ .__ ___ _ _____ ------ ------ ----- --------__________________ J 

0 No~ Co to Q.11 

.-.. 
U y.t, why' 

0 No t.lephone (QA) 

0 Other, ,pee~fy why 

LO. Reeord of y\.it.: 

'fi.- of .i.il: 
Tocal 

Start Finish Mln. 

-----f------r---------- ------ -----
----- ------Jl-----_____ _ _____ JL ____ _ 

11. Interv\ev re.ult: 

12. 

1 0 Interview COIDp ltt'ed lly tl tephone 

20 Interview cOIIpltted olt hOlllt of tub;ect 

30 Interv1.lw ~ncOlllplete (,peeify IIny) 

4 () Retu.al to partlelpate (tpeelfy why) 

5 () Mo intervlev (speelfy why) 

Intervi._r: 10 Patty Dray 

20 ~rtiae t..CotIt. 

30 Traee" Moore 

40 Othe: (,p.!ei fy) 
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IIn'IODOCTlOll Ta SUlnCf 

Hel 0, this is of the study "Falls Ind the Etderly" for 
the Montreal General HO.Pltal'S COlllDUnity Hulth Otplrtlllent. !bu is the 
œonthty telephone fotlow-up calt Ind l vould 11ke to Isk 1 fev question. Ibout 
your heatch since ve la.t spoke vith you: 

(Date Ind occalion, .ae Q.4) 

Thi. call vil l eaka approlliutely 10 .inut... You could refer ta the 
ealendar, wnich ve live to you on our fir.t vilit, ta ••• ilt you in reeallina 
the datu • 

• - t'WO WIll[ DlSAlILm 

13. Duriq elle lut tw ...u. dace ___ ~ _____ did J08 .t.., iD bd 
at ail bec .... of JOar bealtb! .1 .... raf.r to J08r 'ail. Calaadar. 

10 Yu 

1 0 Ho • Co to 16 

14 ... ..., clay. di. JOa .e.., i ..... fft an or •• t of tbe da,.1 Iacl .. cIe...., 
aiabt. • ... t u • pati_t la boepital 

rn da,.. 

l'. DwiaI tIIaM tw ...... _n tMn ., claye <Mt c_ti.. tbe ..........,. 
_ti~ .. die'" tllat ,.... CIIt ... _ tbiq. ,. ___ U,. do. bec ... of 
,..... Maltla? 

10 'f •• 

2 0 Mo~ Go to S'Cti01l C 

11 ... .., ..,. did ,.... at ... fOI' .U ft .. t of tIIa .." 

[TI day. 

1 •• WUt .. CM _la Ma1t1a ,nIal- _ia c...- ,.... to at ... _ tlaiap -
CM" ..,., 

• 



c 

.. -

c - a.u.m Cü& sanas 

19. SiDc. • our laat _titi, foU.,..,., vitlt ,OU, did JOU apn.d 
.., ailbta a. a peti.Dt ia a boapital, aurai .. ba.. or cODYal •• eeat ha..1 
CNote to 1ntervi.ver: refer to date of lut QI). 

10 Yu 

20 No--.... Go to S.ction 0 

20 ... .., aipt. did JGa ........ ,.tint ia ..... ,it.l. llUl'aiq"" or 
ca...l •• c .. t .... , 

DJni.hU 

21. W1aat .a ta.. .. i ..... ltla ,roltl. _icll cau ••• ,. to .. 1ao.,itaU ••• ' 

D - .uL'III PmaUill 

22. la tU ,..t 2 .. u aiac. • ..... JGU ... .., of tbe 
foll~ .. : ( .. rk •• eh r •• ponl. if mar. ehan on •• nlv.r>. 

Yu N. 

00 
00 
00 

Oillin'II on Itandinl up quickly 

Any oth.r dilline •• , liddine •• , verti,o or li,ht headedn ••• 

'alpitationa ( •• n.ation of heart b.atinl in a rapid or irreaular 
v.,> 

o 0 Lo .. of conaciou.n ... or blackout 

o 0 Sbol'tne •• of br.ath ae raat 

o 0 Shortne.a of breath on esertion 

U. ~ •• t.r..,. 01' tIIa .., .fon. clicl ,.. taU 01' ... .., .f tU foll-u.. 
"'icati ... ! ( .. rk each reapoaae if .ore than on. an.ver)· 

T.. No 

o 0 Madiciu fol' arthl'itil 01' l'heuuti .. 

o 0 AIi'l ocher paia naevu. 

o a traDquilizel'S, _dicin. for the nen .. , 01' _clicine to help you 
al •• p 

00 
00 
00 
00 
00 
00 
00 
00 

Madiciae for your blood pre.lure 

Medicin. roI' your heart 

Alitibioeic. (take. orall,> 

Lasati ... 

Sta.aeh reMdie. or _diciae. 

COUlh or cold reM.i •• 

Vic .. ia. or ainel'al. 

Any oth.r .. dication 
(es: ant ib iot iCi appl"l"ie-d-:--.-s--t-e~ma~l:-;l~y~>--"(--a~,~.c~i.fr.'I~)~-----
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1 - PBTSIC&L lCTlYln 

24. aa. -.Dy tï.e. did ,au participet. iD the folla.iac pby.ical acti.iti.. iD 
tbe ,..t ... kY-

0. Che ... rae, abaat haw ..., m..c .. 
did ,0. ..... oa ~ occa.ioaf 

Ti ... 

Walkina for ••• rel •• rn 
S"i_inl [[] 
ROlle •• .rei •• [[] 
Ex.rei.e el ••••• [[] 
JOllinl/llunninl rn 
Gard.ninl [[] 
Golf rn 
Daneinl [[] 
!wlinl [[] 
T.nnia [[] 
Li.ht hou •• vork, lilht 

[[] handivork ("a.hiDI di.h •• , 
ironinl, .. kinl be'l> 

ae • ., houlevork, hea., 

[[] handivork ("alhina or vasina 
tloor., paintin.> 

Other. (.pecity> 

[[] 
[[] 
[[] 

25. la die ,..t __ . '-" ,.. ... :* 

1 () More active than u.ual 

2 () ù active a. u.ual 

30 Le .. actbe than ulual 

1-15 16-30 31-60 60+ 

10 20 30 40 

10 20 30 40 

10 20 JO 40 

10 20 JO 40 

10 20 JO 40 

10 20 JO 40 

10 20 30 40 

10 20 30 40 

10 20 30 40 

10 20 30 40 

10 20 30 40 

10 20 30 40 

10 20 30 40 

10 20 30 40 

10 20 30 40 
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'-~Dsa 

Tb. foLLoving question. are .bout drinkinl vin., beer or liquor -- ILL 
kind. of .lcoholic bever'le •• 

2'. a) 'ftaiaki .. bact ftV ûe lat 7 ..,.. _ ... .., of elle .. ..,. did JOlI 
..... .., aleolMtlie biaU' 

o If 0 10 ta S.ction G 

2 o If 0 10 to S.ccioo G 

3 o If 0 10 to Section G 

4 D If 0 10 to S.ccioa G 

.) 0. .... -, of tIIe .. .., •• i. ,.. II...- 12 01' ...... d .. , 

5 D If 0 10 to S.ctioD G 

c: - _LW fi 

27. liMe ... I_e _CIIlp foU ..... _&Il J'W, ..... tMn 
.... ap ..... C~ ta ,.. '--t ....... le. ~ci .. CO ,.. "*-. .....cl.. ce _ of ,- .cain.,e ft .., 0CIIft u.-c-c 
...... clea.. (lot. to iDt'l'Yievel': l'.f.1' to date of la.c QI), 

o , •• (.pocify) ___________________ _ 

010 

Il. Di. ,.. f.U .iMe _ .,... _da ,.. _ , (lot. 
to iatuyi .... r: reler to q.4). .1 .... nf. CO JOU' '.lt. Col~. 

10'·. 
2010---...... Co to S.ctioa 1 

29 ... .., c'" di. ,. f.U .Wc. _ ..... "'CIl ,.. _______ , 

rn ti •• 
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30. VIaea dill the faUh) ta. place' 

rn rn rn 
d.y lIOn th year 

rn rn rn 
d.y IIOnth year 

rn rn rn 
day lIOn th yeu 

"I vould lille to .. Il 10U • lev .bort que.tion •• bout ,our faU(.)". 

(Note to interviewer: Pl .... ca.,lete a QC for each fall if it h .. Rot baen 
reported already. Then continua to S.ction 1 of thi. 
qua.tionnain.) 

To co.,lete this intarview 1 vould lille to a.1l a tev quntion. to aeka 
.ure th.t ve can contact you next 8Onth. 

31. Will 1. &Ill. CO coae.ct,..c,... ~ t.1 ............. ...c _ôf 

1 0 Ya. --+ Ind of Interviev Q. 34 

32. An ,.. ,1..& .. Co .... ft •• ftCaci • ...c _ôf 

10 Novi ... 

Z 0 On vac.tioe 

30 Otber (.,ecUy) _____________________ _ 

33. lUe u "- ........ cel ............. f cM 'Uce ... ,. will .. 
Md _ClaT 

Mo Street Apt. 

City Prcwince 

L-.-.I...-I.::--I1 1 1 
'oetal Code 

34. lad of IDteniev: 

That i. an for aov. Th.ô you v.ry .cb once a.aia for your ,.rticipa
tion. 1 vill contact 'ou a •• in in ona 8Ontb. .1 •••• l.e u. Ilnow ae ID' e~ 
if you ahould require an1 80re .eickere for 10ur cal.ndar. 
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APPENDIX IV 

FALLS QUESTIONNAIRES 



1 

DOSSIER NUMBER C=O 
,w..s AND t'BI ILDIIL! 

rtLL OYISIlOlfMIU (OC) 
(To be completed for each fall experienced by study subjects1 

A. ADIIlII1STU.TIOW 

1. Name of subject _________________________ _ 

2. Questionnaire number 
1 1 

3. Number of fali in the study 

4. Date of interview rn rn rn 
day month yeu 

5. Interview(r 

0 Patty Dray 

2 0 Martine Le COlIIte 

3 0 Tracey Moore 

0 Other 

6. Proxy rupondent? 

0 Yu 
Mame of proxy Re as on 

2 0 NO---ll Co to Q.8 

7. Relationship of proxy to the 9ubject: 

o Spou.e 

2 0 Daughter/son, daughter-ln-law/son-in-Iaw 

o Other (specify) 

8. Fall reported fram: 

o Honthly telephone followup - QI 

2 0 Telephone caU from the subject to the ose 
o Other ____________________ _ 
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•• TDII or rALL 

tlrst. l wou!d !ike to ask a few questions about ~ the fal! cccurred. 

9. ca what date did 10U fall? Pl •••• r.fer to 10ur rail. Cal.ndar. 

CD ITJ [TI 
day month year 

10. Vb.t tù.e of day or Dilbt did 10U fa11? (Use 24 hour clock) 

Note to interviewer: Do not continue interview if faU has already been 
reported. 

C. PUCIK or rALL 

Nov, l would lik. to a.k • fev ~ ,tions about ~ the fall occurred. 

11. Did 'ou faU ~ a baildi ... ? 

o Yu 

2 0 No---+ Go to Q.14 

12. ID ~at baildiaa .id JOD fall1 Did JOU fall:* 

0 ln your 0"" hOlH 

2 0 In ,01l.on. e he 1 • hOlD. 

3 0 ln a public place or buildina 
(i.e. church, .hoppina center, 
metro, offic.) .p.cify 

0 Other (.p.ci fy) 

13. la ~ic" l'~ or ana did ,.,. f.U1 

0 SathroolD 

2 0 SedroOli 

JO litchen 

4 0 Livin. roa. 

5 0 Dinin. roa. 

6 0 Hallvay 

7 0 Stain 

8 0 Eacalatou 

0 Other (apecify) _ 

Nov 10 to Q.16. 
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14. Where did 'ou f.1l1 (Sote to Internewer: wnte the sub'<!::'s "'(Je: 
response, ex: on the road, on the Hdewalk, ~rosSlng the sc;eec, In"t"h.! 
park, etc.). 

15. Vb.t vere the .ather coGCIitiou at the tt. of the faH! 
response if more th an one answer)* 

16. 

17. 

0 Rain 

2 0 Snow 

3 0 Wind 

4 0 Very sunny 

5 0 Freezing :ain, hail, sleet 

fi 0 Nothing spee 111 

8 0 NIA (examp1e: falls ln a bus) 

9 0 Don't remember 

Va. tbe place wbera Jou fell f-.ili.r to Jout 

OYes 

2 0 No 

Va. tba placa wbera JOU feU:* 

0 Well lit 

2 0 Poody lit 

3 0 Did nct note anything in partieular 

9 0 Do nct remember 

Olark t!3ch 

• 
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D. CIICUMS'WIC!S AJOOlQ) TIl! ,ALI. 

Sext, l woulk llke to ask several questlons about the Clrcumstances surroun
d lI~g the fat 1. 

11. What wre 'ou doiq at tbe ti.- of tbe f.U1 (Note to intervlewer: write 
the subject's exact response, ex: walklng, running, climblng stairs, gOlng 
downstairs, etc-.-)--

19. Vere Jou ia a burT)'? 

o Yu 

2 0 No 

ZOo Did,ou tao. ,au .. re loiac to fal11 

o Yu 

20 No 

%1. Wb, did 70U faU1 
relponse) • 

(Note to interviewer: 

ZZ. V .. tbe faU • r .. ult of: 

Yu No 

0 0 A surprise even!: 

0 0 Tripping (specify on what) 

0 0 Slipping ( speciEy on wh.t> 

0 0 Cettin, up too quickly 

0 0 Turnin, head quickly 

WTite the subject' s !!!S! 
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23. nid you b •• e au, of the followiaa .,-pta.. ju.t before you fell? (~ar( ~~~, 
response if more than one answer)· 

Ye5 ~O 

r-, Vertigo (splnnlng head) v V 

0 ...... tight headedness v' 

0 0 Palpttations 

0 8 Shortness 0 f breath 

0 0 Weakness or strange sensation ln one slde of your 

0 0 Sudden weakness in the legs 

0 0 Coughing 

0 0 Diffic:ulty speaking, speech 

0 0 Smell strange odor 

0 0 Flash lng lights 

0 0 Other symptoœs just 
before you fell? (speeify) 

1. TIl r.u. 

Nov, l 101111 .sk several questions .bout the fall itself. 

24. 'ir.t. did .a.eoae el ••• e. ,OQ f.ll! 

0 Yes 

2 0 No • Co to Q.26 

9 0 Don't knov---to Co to Q.26 

15. Vbo ... Jou f.11! (Rel.cionship to subjecc) 

o Spouse 

2 0 Oaughter/son, O.ughter-in-law/son-ln-law 

3 0 Friend/neiahbor 

4 0 Stranger 

o Other Cspecify) 

26. Did,ou f.ll:* 

0 FOl"W.rd 

2 0 B.ckward 

3 0 To the side 

0 Other C speei fy) 

9 0 Don't knov 

~ody 
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27. Whn pert 01' perta of 10ur bod, nceind tbe ~ ï..pact ("Iarl< ea:'1 
re'ponse If more chan one answer)* 

'J Head 

r- Fact!! -./ 

"" Backslde V 

0 Hands 

r-
. ...J Anus 

:) Rnees 

0 Other (speci fy) 

90 Don' t knoll 

21. Did 10U f.n • elitt ... ce tbe ._ .', ,re.ter tb ... or le .. th ... ,our 0W'Il 
bei,bt? 

0 The ,a~e as your height 

2 0 Greater than your helght 

3 0 Leu than your height 

9 0 Don' t knov 

29. If ,0. fe11 GD the atair., bo. -.D, ataira .id 'ou fal1 up or '0W'Il1 

CD ataira 

30. Did JOU bit or bock alaiat aa.tbiq aa JOU feU! 

o Yu 

2 0 Ho -------.. Co to Q.32 

9 0 Don' t knov ----.., Go to Q. 32 

31. Vbat di. JOU bit or kDock .,.iDet! 

Specify: 

32. Wbat kilIII of audaca .id 'OU 1 .... GD tlbea 10U feU. Va. it:. 

<:) Hard (such al cement, terrazo, asphalt, iee) 

2 0 Soft (such Il rug, linoleum, vuod, grilS, snov) 

3 OOther (apecUy) _______________________ _ 

9 0 Don 1 t reHaber 



1 

1 
JJ. 

34. 

r. 

J5. 

Bov 1001 did you reuiD on tbe ground? 

..... --'_ ......... _ .... l mi nu tes 

9 0 Don' t know 

Did 10U .et up?'* 

0 AJ..one 

2 '" With some help V 

3 0 Someone else picked you up 

0 Other (specify) 

COISIQO!J!C!S or '!BI r&LI. 

Did JOU iDjur. youra.lf becaua. of tb. fall? 

o Yu 

2 0 No ---4> Go to Q.40 

36. Pl.aa. d.acriba tbe iDjUry caua.d by tb. fall. 

37. Did JOU apead aDJ Iliabta ill a boapital, IlUra iq bœe or cOII .. l.ac.llt bœe 
becauaa of the fall? 

o Yu 

2 0 No --__ -+~Go to Q.40 

31. Da Vbat data did JOU eater tbe bo.pital? 

rn rn CD 
Day Honth Year 

39. .. lIaJ Iliabta c1id yoa .taJ ill tbe boapit.l. auraiDi b~ or cGaYai.ac.llt 
b~' 

1 1 nightl 
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40. Dicl JOlI (or '~OM ehe) couult ., bealth profeaaioul becnae of tbe 
fal1 < •• cludiac coaaultatioaa cluriac ho.pitalilatioa(.)! 

o Yu 

2 0 No---tCo to Q.47 - End of interview 

(Note to interviewer: repeat Q.41 to 46 for each consultation in the 8 dayl 
followinl the faU. The day of the faU ia counted as 
day 1). 

FIiST SECOND THlRD 

41. 
tIa'da .... lt1a 10 Doetor 10 Doctor 10 Doetor 
prof ... i-..1 ... 

2 o Nurse coa.ult" firat' 20 Nur.e 20 Nurse 
V .. il a* 

30 Chiropraetor 30 Chiropractor 3 0 Ch i roprae tor 

40 Phy.iotherapi.t 40 Phy.iotherapi.t 40 Phy.iotherapht 

50 Pharuei.t or 50 Phenaeci.t or 50 Pher.aci.t or 
drulli.t drulli.t drulli.t 

o Other (.pecify) o Other (.pecity) o Other (.pecify) 

42. 
... 1 ... alt ... 

LDhoun o:Jhour. o:JhOUri 
elle f.U .... 
elle coanlc.t'. 
c.Ir.e ,1ac.t 

01 OR 01 

Oday. o dey. o dey. 

4'. Di. die c __ 
.. Itatl. taU 

IOta. lOt •• 10y •• 

,1 ..... ma 20Mo 20 Mo 20 Mo 
t.1.... _,1 
(i.a. no 
.ub.equent vi.it) 

... 
"ft cl'. lM 10 Urlance. Santf 10 Ur,lnc .. Santf 10 UrllDce. SaDt' 
c ... ltat". 911 911 911 
&da ,lacet 

2 Oao.pital 20 Ro.piul 20 Ho.pita1 
I .. rllucy ... rllney ... rl·Dey 

30Ca.uoity cHoie 3 0 C~oity elioie 30 C~oity cHoie 

40.t hOM 40At hOM 40At he.. 

50 Prin ta offic. 50 PI' ive ta offic. 5 0 Privat. offic. 

OOth.r (.,.city) o Other Cipeeify) OOther (.pecily) 
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45. 
nid you reeeive 
treat.eDt for 
tbe faU? 

46. 
Ple .. e delerihe 
tbe treaœeDt 
tbat you 
recei'led 

FtRST 

1 ::> Yes 

2:' No 

SECOND 

IOYes 

ZONo 

THIRD 

1': Yes 

ZONo 

47. This concludes our questionnaire. l would Itke to thank you very much for 
your time and your having accepted to answer our questions. 

c. 'ft) Il COIIPLI'ID Il Ilft'IDtEVU 

48. 0 Interview easy 

Z 0 Interview difficult (specify why) 

49 • Doubts as to validity of responses? 

0 Ves (speelfy sections) 

Z 0 No 

50. Comments 

Note ta interviewer: If this QC was completed less than 8 days after the fall, 
the subject must be telephoned agun and Q.40 ta Q.46 
must be repeated in order ta verify lf other consultatlons 
oeeurred during this period. 

51. Questionnaire completed more than 8 days after the fall? 

o Yu 

2 0 No --t Go to Q.S2 

52. Subject (or proxy) lIIU.t be telephoned (date) (9 days 
after the fall) to eOGplete Section F - ëOiSËQUENCES OF THE FALL. 

• 
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APPENDIX V 

RANGE OF RESPONSES OBSERVED AND/OR CODED 
CATEGORIES FOR VARIABLES IN THE INITIAL, 

FOLLOW-UP, AND FALLS QUESTIONNAIRES 



APPENDIX V 

TABLE 1 

RANGE OF RESPONSES OBSERVED AND/OR CODED CATEGORIES FOR 
VARIABLES IN THE INITIAL QUESTIONNAIRE 

Question 
number Variable 

Sociodemographic Data 

2. 

12. 

128. 

131. 

132. 

133. 

134. 

Sex 

Age 

Years of elementary or 
secondary school 

Language spoken al home 

Paid employment in the 12 months 
preceding the interview 

Marital status 

Annual household irlCorne 

Proxy Response 

20. Proxy respondent 

Ranle or responses observed 
and/or coded categories 

1. Male 
2. Female 

65-92 years 

0-14 years 
88. Don', know 
99. No answer 

1. English 
2. French 
3. Othee 
8. Don't know 
9. No answer 

1. Full lime 
2. Part lime 
3. No 
8. Don', know 
9. No answer 

1. Married 
2. Single 
3. Widowed 
4. Divorced. separaled 
8. Don't know 
9. No answer 

1. <SI0,000 
2. S10,000 - 520,000 
3. >S20,OOO - $40,000 
4. >$40,000 
8. Don', know 
9. No answer 

1. Yes 
2. No 



t. 

c 

Question 
number Variable 

Household Occupants 

22. Numbcr of persons living 
in household 

Sell.Reported Health 

24. Sclf-perccivcd hcalth status 

25. Satisfaction with hcalth 

Two·Week Disability 

27. Bed-days 

32. Activi'y-limitation days 

Use or Health Services 

36. 

38. 

40. 

Number of consultations with an 
ophthalmologisl, oplOmettisl, or 
optician in the 12 months preceding 
the interview 

Number of consullations with 
a physician in the 12 months 
preceding the interview 

Number of consulaauons in 
the 12 months prcceding the 
interview with a: 

Nurse 
PharmaclSl 
Chiropracoor 
Physiotherapist 

RaDge 01 responses observed 
and/or coded categories 

1-6 penons 
7. More than six persons 
8. Don't know 
9. No answer 

1. Excellent 
2. Good 
3. Average 
4. Poor 
8. Don', know 
9. No answer 

1. Very saûsfied 
2. Somewhat satisfied 
3. Not tao satisfied 
4. Not al aU satisfied 
8. Don', know 
9. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

0-50 consullations 
88. Don't know 
99. No answer 

0-72 consultations 
88. Don', know 
99. No answer 

0-52 consultations 
0-12 consultations 
0-20 consultations 
0-87 consultations 
88. Don', know 
99. No answer 

V·2 
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V-3 
........ _--.......... _-_ .. -..... ------_ ....... _----------... -...... _-_ .. --_ .......... _------.... _-... _ ............ -_ .... __ .. -... --_ .... _---_ .. _- ......... -.................... --
Question 
number Variable 

42. Number of nighlS ~-pent as a patient in 
a hospital, nursing home, or convalescent 
home in the 12 months preceding the 
interview 

95. Receives at-home community services 

Cbronic Healtb Problems 

44. High blood pressure 

45. Heart trouble 

47. Diabetes 

49. Stroke 

51. Parldnson's disease 

53. • Asthma 
· Emphysema. bronchitis 
· Anhritis, rhewnatism 

54. Other chronic heaJth 
problem(s) 

Symptoms 

55. SymplOms in the 14 days 
preceding the interview: 

Dizziness on standing 
Other diuJness 
Palpitations 
ShŒt of breath at rest 
ShŒt of breath on exertion 

Range or responses observed 
andlor coded categories 

0-150 nighlS 
888. Not applicable 
999. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

1. Yes 
2. No 
8. Don'l know 
9. No answer 

1. Yes 
2. No 
8. Don'l know 
9. No answer 

1. Yes 
2. No 
8. Don', know 
9. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

Laval Classifacation 
888. Not applicable 
999. Don't know 

1. Yes 
2. No 
8 . Don't know 
9 . No answer 



Question 
number Variable 

Use or medication 

56. Medication in Ûle two days preceding 
Ûle inlcrview: 

Medicine for arthritis or rheumatism 
Other pain relievers 
Tranquilizers, medicine for the nerves, 

medicine to help you sleep 
Medicine for blood pressure 
Medicine for Ûle heart 
Antibiotics (taken orally) 
Laxatives 
Stomach remedies 
Cough or cold remedies 
Vitamins or minerais 
Anticoagulants 
Medicine for diabetes 
Medicine for respuatory disease 
Miscellaneous major medications 
Miscellaneous minor medications 

Smoking 

{ 58. Smokes cigarettes 

Long-Term Disability 

Experiences uoubie: 

60. Walking 400 melCrs 
61. Walking up and down stairs 
62. Carrying a 12-poWld object 
63. Standing for long periods 
64. Bending down 
65. Cutting toenails 
66. Using fingers to grasp 
67. Reaching 
69. Seeing (with glasses) 
70. Reading newsprint 
71. Recognizing a friend on the street 
72. Hearing 

Falls 

74. Number of falls in the past 

f 
12 months 

4 

Ranle of responses observed 
and/or coded categories 

1. Ycs 
2. No 
8. Don't know 
9. No answcr 

1. Yes 
2. No 
8. Don't know 
9. No answcr 

1. Complctcly Wlable 
2. lias difficulty 
3. No difficulty 
8. Don '1 know 
9. No answcr 

0-12 falls 
88. Don'l know 
99. No answcr 

V-4 
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Question 
number Variable 

Range or responses observed 
and/or coded categories 

v-s 

.. . ... _---........ _---_.----_._----... _---------... --......... --_ .. _ ......... -..... -----_ ... __ ... --------_ ......... _---...... _ ........... _---_ ..... -....... . 

79. Health professional consulted as Il result 
of a fall in the past 12 months: 

Medical doctor 
t;niropraclor 
Physiotherapist 
Pharmacist 
Nurse 

Height and weigbt 

82. Height 

83. Weight 

Pbysical Activity 

84. 

85. 

86. 

Physica1 activity compared 10 peers 

Physica1 effort in daily activities 

Recent physical IICtivity (in the week 
preceding the interview): 

Walking for exercise 
Swimming 
Home exercise 
Exercise clas.'ieS 
Jogging/running 
Gardening 
Golf 
Dancing 
Bowling 
TeMis 
Light houseworklhandiwork 
Heavy housework/handiwork 
Other 

1. Yes 
2. No 
7. Not appUcable 
8. Don 't know 
9. No answer 

142-193 cenlimetres 
888. Don', know 
999. No answer 

34-136 kilograms 
888. Don', know 
999. No answer 

1. Much more active 
2. Somewhat more active 
3. Same 
4. Somewhat less active 
5. Much less acuve 
8. Don', know 
9. No answer 

1. Ught 
2. Moderate 
3. Heavy 
8. Don't know 
9. No answer 

Nurnber of limes 
0-42 limes 
88. 000', know 
99. No answer 



( 

c 

Question 
number Variable 

Use 01 Alcohol 

89. 

90. 

Social Lire 

91. 

92. 

UsuaJ ~uency of drinking alcoholic 
beverages in the 12 months precding 
the interview 

Number of alcoholic drinks in the week 
preceding the interview 

Frequency of social gatherings 
in the 12 months preceding 
the interview 

Saûsfacûon with social lüe 

94. Member of a social group 

96. Owns cal or dog 

Ranle 01 responses observed 
and/or coded catelories 

1. Every day 
2. At least once a week 
3. One or more limes a month 
4. Less dIan once a month 
S. Don't drink 
8. Don't know 
9. No answer 

0-70 drinks 
77. Not applicable 
88. Don 't Imow 
99. No answer 

1. More dIan once a week 
2. Once a week 
3. Atleast once a month 
4. Less ahan once a month 
S. Nevcr 
8. Don't know 
9. No answcr 

1. Very satisfying 
2. Rather satisfying 
3. Rather unsatisfying 
4. ReaUy unsatisfying 
8. Don 't know 
9. No answer 

1. Yes 
2. No 
8. Don', know 
9. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

V-6 
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TABLE l 

RANGE OF RESPONSES OBSERVED AND/OR CODED CATEGORIES FOR 
VARIABLES IN THE FOLLOW·UP QUESTIONNAIRE 

Question 
number Variable 

Pro"y Response 

5. Proxy respondent 

Two-week Disability 

14. Bed-days 

17. AClÏvity·limilalion days 

Use of Healtb Services 

20. 

21. 

Symptoms 

22. 

Number of nights spent as a patient in 
hospital, nursing home, or convalescent 
home since the last follow-up interview 

Main health problem(s) asso
ciated with hospitalization 

Symptoms in the lwo weeks 
preceding the interview: 

Dizziness on standing 
Other dizziness 
Palpitations 
Short of breath al rest 
Short of breath on exenion 

Use of medication 

23. Medication in the LWO days preceding 
the interview: 

Medicine for arthrilis or rheumatism 
Other pain relievers 
Tranquilizers, medicine f<X' the nerves, 

medicine ta help you sleep 
Medicine for blood pressu''C 
Medicine for the heart 
Antibiotics (laken orally) 
Laxatives 
SlOO1ach remedies 
Cough or cold remedies 

Ra nie 01 responses observed 
and/or coded categories 

1. Yes 
2. No 

1. Yes 
2. No 
8. Don't know 
9. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

o . 31 nighlS 
88. Don't know 
99. No answer 

Laval Classification 
777. Not applicable 
888. Don't know 
999. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

1. Yes 
2. No 
8. Don 't know 
9. No answer 
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Question 
number Variable 

Vitamins or minerais 
AnticoagulanlS 
Medicine for diabetes 
Medications for respiralory disease 
Miscellaneous major Medications 
Miscellaneous mmor Medications 

Physical Activity 

24. 

25. 

Activities in lite week 
pr~eding lite in&erview: 

Walking for exercise 
Swimming 
Home exercise 
Exercise classes 
Jogging 1 ronning 
Gardening 
Golf 
Dancing 
Bowling 
TeMis 
Light houseworklhandiwork 
Heavy houseworklhandiwork 
Olher 

Activity level in the weelc 
preceding the in&erview 

Use 01 Akohol 

26. 

Falls 

28. 

Number of alcoholic drinks in the week 
preceding the in&erview 

Number of falls since the 
last t\'Uow-up inrerview 

RaDge 01 responses observed 
and/or coded categories 

Number of times: 

0-76 
77. Not applicable 
88. Don't know 
99. No answer 

1. More active than usual 
2. As active as usual 
3. Less active than usual 
8. Don', know 
9. No answer 

0- 70 drinks 
7. NOl applicable 
8. Don', know 
9. No answer 

o - S falls 
6. Six or more CaUs 
7. Not applicable 
8. Don', know 
9. No answer 

v-s 
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TABLE 3 

RANGE OF RESPONSES OBSERVED OR CODED CATEGORIES FOR 
VARIABLES IN THE FALLS QUESTIONNAIRE --.. _-_ ............ _-.------_ ................. __ .. ------...... _------- .. ---_ ........... ----_ .. _ ............................... ----_ ...... _ ..... -.. _-_ .......... _------..... -............ _-_ ... _-_ .... .. 

Question 
number Variable 

6. Proxy respondent 

Time of FaU 

9. Dare 

10. Time of day 

Place of FaU 

Il. 

12. 

13. 

14. 

15. 

Inside a building 

Subject feU in own home 

Room or area where inside 
fall occwred 

Location of exrerior fall 

Wealher conditions al lime of 
exrerior fall 

Ranle or respon5es observed 
and/or colled categories 

1. Yes 
2. No 

Day/MomhlYear 
88. Don', know 
99. No answer 

24-hour clock 
8888. DoIl't Imow 
9999. No answer 

1. Yes 
2. No 
8. Don'\ know 
9. No answer 

1. Yes 
2. No 
7. Not applicable 
8. Don't know 
9. No answer 

1. Bathroom 
2. Bcdroom 
3. KilChen 
4. Living room 
S. Hallway 
6. Stairs 
7. Other 
77. Not applicable 
88. Ooo't know 
99. No answer 

1. Stairs 
2. Sidewalk. street, parking lot 
3. Olher 
7. Not applicable 
8. Ooo'tknow 
9. No answer 

1. Snow 
2. Very SUMy 
3. Other 
4. Nothing memorable 
7. Not applicable 
8. Ooo't know 
9. No answer 
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Question 
number Variable 

16. 

17. 

Place whcre subjecl feU familiar 

Lighting in place where 
subjecl fcll 

Clrc:umstanc:es of Fall 

18. Activily al lime of fall 

19. Subjecl in a hurry 

20. SUbjecl anticipaaed fall 

21. Reason SUbjecl fell 

22. FaU resull of: 

Surprise event 
Tripping 
SUpping 
Gcuing up too quickly 
Tuming head quickly 

23. Symptoms befœe fall: 

Vertigo 
Light-headed 
Palpitations 
Short of breath 
Weakness 
Sudden weakness in legs 
Coughing 
Düficulty speaking 
SmeU suange odor 
FJashing lights 
Other symplOms 

Rangt or responses observed 
and/or c:oded categories 

1. Yes 
2. No 
8. Don'l know 
9. No answer 

1. Welllil 
2. Poorly lit 
3. Lighûng not noticed 
8. Don'l know 
9. No answer 

1. Slair-relaaed 
2. Walking 
3. Geuing up 
4. Othee 
8. Don'l know 
9. No answer 

1. Yes 
2. No 
8. Don'l know 
9. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

1. Health-relaled 
2. Environment-relar.ed 

V-IO 

3. 80th health- and environment-relaled 
8. Don', know 
9. No answer 

1. Yes 
2. No 
8. Don', know 
9. No answer 

1. Yes 
2. No 
8. Don', know 
9. No answer 
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Question 
number Variable 

The FaU 

25. Witness 

26. Direction of faIl 

27. Pan of body which fe(.e!ved 
mest impact 

28. Height of fall 

' . ." 
,,~_tJ, 

30. Subject hit something as helshe feU 

31. Surfac<, on which subject feU 

32. Number of minutes subject 
remained on the ground 

33. Subject got up: 

Consequences of tbe Fall 

35. Subject injured -..... 

Ranlt of responses observed 
and/or coded categories 

1. Yes 
2. No 
8. Don', know 
9. No answer 

1. Forward 
2. Backward 
3. To the side 
4. Olhet 
8. Don't know 
9. No answer 

1. BuUOCks 
2. Knees 
3. Upper extremeucs 
4. Other 
8. Don't know 
9. No answer 

1. Same as subject's hcight 
2. Greater than subjcct's hClght 
3. Less than subjlX:l' s height 
8. Don't know 
9. No answer 

1. Yes 
2. No 
8. Don't know 
9. No answer 

V-Il 

1. Hard (cement, terrazo, macadam, ice) 
2. Soft (carpel, linoleum, wood, 

grass, snow) 
3. Other 
8. Don't know 
9. No answer 

0-60 minutes 
88. Don 't know 
99. No answer 

1. Alone 
2. With help 
8. Don't know 
9. No answer 

1. Yes 
2. No 
8. Don', know 
9. No answer 
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V-I2 
... ----_.-----_.----_ .. _ .. _--------_ .. _-----------_._.------------------------_ .. _----....... _------------------------ .. -----.. ---------.. ---_ .. _----
Question 
number Variable 

RaDie or responses observed 
and/or coded categories 

.-.... ---_.-... ------------------........... _-_ .. _-----------------.. ----_ .. _---------------------------------------------_ ... _ .. _----------_ .. _ .. --.. -.. 

39. 

40. 

42. 

44. 

45. 

Scverity of injury 

Hospilalized because of faU 

Physician consulted because of fall 

Lcngth of lime afler fall that 
consultation took place 

Where consultation lOOk place 

Received treatment 

1. Fraclw'e 
2. Laceration with suture 
3. MinŒ soft tissue in jury 
7. Not applicable 
8. Don't know 
9. No answer 

1. Yes 
2. No 
7. Not applicable 
8. Don't know 
9. No answer 

1. Yes 
2. No 
7. Not applicable 
8. Don't know 
9. No answer 

Less than 1 day 
1-14 days 
77. Not applicable 
88. Don't know 
99. No answer 

1. Priva1e offace 
2. Hospital emergency 
3. Other 
7. Not applicable 
8. Don', know 
9. No answer 

1. Yes 
2. No 
7. Not applicable 
8. Don', know 
9. No answer 
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INTRODUCTION 

APPENDIX VI 

V ARIABILITY IN EXPOSURE TO 
P01'ENTIAL RISK FACTORS OVER TIME 

VI-I 

Several potential risk factors for falls wen: expected to fluctuate substanrially over 

time. These "time dependent exposure variables" were measured in the initial and in each 

follow-up interview. Other potential risk factors were not expected to fluctuate and therefore 

were not measured repeatedJy in the follow-up interviews. The data for these "stable exposure 

variables" were collected in the initial at-home interview. and these results were used in the 

multivariate analyses to identify risk factors for falls and fall-related injury. However, in order 

to verify whether or not chang~s in the stable exposure variables occurred in individual 

subjects during the follow-up, sorne variables including member of a social group, self

perceived heallh stator" satisfaction with health, chronic health problems, number of disabilities, 

number of ophthalmologist consultations, number of physician consultations, consulted other 

health professionals and received homecare, were measured a second rime in the last follow

up interview. The objective of this appendix is to study variability in the rime dependent 

exposure variables and the stable exposure variables over lime. 

METHOD 

To study varlability in exposure to the lime dependent exposure variables over rime, 

exposure to each time dependent variable was described by month of interview. To study 

variability in the stable exposure variables, correlation coefficients were computed between 

measures obtained in the initial at-home interview and the last follow-up interview. Only the 

383 subjects who completed both interviews were included in the analysis. For the purpose 
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of comparison, the same analysis was undenaken for the time dependent exposure variables 

(l.e. correlation coefficients were computed between the measures of the time dependent 

exposure variables obtained in the initial at-home interview and the last follow-up interview 

for the 383 subjects who completed both interviews). 

RESULTS 

Tables 1 to S (Figures 1-7) describe exposure to the time dependent exposure variables 

by month of interview. The data suggest that for some lime dependent exposure variables, 

there was marked variability in the study group as a whole over time. For example, use of 

alcohol increased during the summer months of May and June, while remaining relatively 

constant the rest of the year. Disability-days and, in particular, activity-limitation days, 

fluctuated considerably with fewer subjects reporting disability-days during the summcr months . 

Severa! symptoms including shon of breath on exertion, other dizziness, and dizzy on standing 

were reported more frequently during the summer months. Palpitations and shon of breath 

at rest remained relarively constant over rime. In general, with the exceptions of other major 

medieations and other minor medication, the use of specifie medications remained relatively 

constant over time. Finally, both number of different activities and number of total activities 

suggested that there was little variability in level of physical activity over time in the group 

as a whole. 

With the exception of number of ophthalmologist visits and consulted other health 

professional, the correlation coefficients for the stable exposure variables were ail 0.50 or 

above (Table 6). Variables with high correlation coefficients included high blood pressure, 

respiratory disorder, diabetes, number of chronic health problems and number of disabilities. 

For these variables, subjects remained qui te consistent in their responses over time. Subjects 

were less consistent in their responses 10 member of a social group, vision problem, hearing 
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TABLE 1 

LEVEL OF PHYSICAL ACTIVITY BY MONTH OF INTERVIEW 

======================= 

MONTII 
Person
month~ 

n 

========================= 
Number of 
different 
activities 
x ± sn 

Total 
number of 
activities 
x ± sn 

============================================================= 
Total 4,854(1) 2.S±1.1 17.S±9.2 

January 432 2.4±l.O 16.6±9.1 
February 391 2.5±1.0 16.9±8.5 
March 410 2.5±1.1 17.5±8.8 
April 374 2.6±1.1 18.2±8.6 
May 414 2.7±1.3 17.1±8.7 
June 403 2.6±1.2 16.3±8.8 
July 431 2.5±1.3 18.0±1O.1 
August 413 2.5±1.2 18.7±1O.4 
September 412 2.6±1.1 18.9±9.8 
October 401 2.5±1.1 18.0±9.4 
November 405 2.5±1.1 17.5±8.8 
December 368 2.5±1.1 16.S±8.9 

============================================================= 

Note: (1) Includes 409 initial at-home interviews and 4,445 completed follow-up interviews. 
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TABLE 2 

ALCOHOL CONSUMPTION BY MONTH OF INTERVIEW 

================================================ 
MONTII 

Total 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Person
months 

n 

Number of alcoholic 
drinks per week 

X ± SO 
----== -===================== 

432 
391 
410 
374 
414 
403 
431 
413 
412 
401 
405 
368 

3.2±8.1 

3.3±8.6 
3.1±9.2 
3.0±7.8 
3.2±8.0 
4.3±9.1 
5.0±8.8 
3.5±7.1 
3.5±8.3 
3.5±8.8 
3.1±7.3 
2.8±7.3 
3.3±8.1 

================================================ 

Note: (1) Includes 409 initial at-home interviews and 4,445 completed follow-up interviews. 
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TABLE 3 

PROPORTION OF SUBJECTS REPORTING DISABILITY -DA YS 
IN THE PAST TWO WEEKS Bf MONTH OF INTERVIEW 

============================================================ 

MONTII 
Person
months 

n 
Bed-days 
% 

Activity
limitation 
days 
% 

============================================================ 
Total 4,854(1) S.2 13.8 

January 432 5.8 17.1 
February 391 8.5 17.2 
March 410 3.9 16.6 
April 374 3.5 14.2 
May 414 4.6 16.4 
June 403 4.7 12.0 
July 431 4.2 12.7 
August 413 3.9 8.5 
September 412 5.6 11.4 
Detober 401 6.7 11.7 
November 405 6.7 15.6 
December 368 4.6 14.1 

============================================================ 

Note: (1) Includes 409 initial at-home interviews and 4,445 completed follow-up 
interviews. 
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TABLE 4 

PROPORTION OF SUBJECTS REPORTING NONSPECIFIC 
SYMPTOMS BY MONT" OF INTERVIEW 

====================================================================== 
Short Short 

Dizziness of of breath Number 
Person- on Other Palpit- breath on of 

MONlH months standing dizzmess ations at rest exertion symptoms 
n % % % % % x ± SO 

====================================================================== 
Total 4,854(1) 6.2 10.7 8.4 7.8 20.9 0.5±O.9 

January 432 3.2 9.5 9.3 7.6 17.1 0.5±O.9 
February 391 2.8 8.2 7.2 7.7 19.3 0.5±O.8 
Mareil 410 4.4 10.5 7.8 7.3 21.5 0.5±O.9 
April 374 4.6 10.8 9.1 7.8 22.9 O. 6±0. 9 
May 414 7.5 12.3 10.1 8.5 26.6 0.7±1.0 
June 403 13.8 16.8 9.5 7.3 27.0 0.7±1.1 
July 431 9.4 12.4 8.2 7.0 17.3 0.5±l.l 
August 413 8.6 10.8 8.4 6.9 18.2 0.5±O.9 
September 412 6.1 8.3 8.3 9.3 18.5 0.5±O.9 
October 401 4.5 11.0 9.5 9.0 20.8 0.6±O.9 
November 405 5.2 9.4 4.5 7.2 20.3 0.5±O.9 
December 368 4.1 8.5 8.2 7.7 21.6 0.5±O.9 

====================================================================== 

Note: (1) Includes 409 initial at-home interviews and 4,445 completed follow-up interviews. 



MONTH 

Total 

January 
February 
March 
April 
May 
June 
July 
August 
Seplember 
OclOber 
November 
December 

Notes: 

.~ ~ 

TABLE S 

PROPORTION OF SUBJECTS REPORTING USE OF MEDICATION 
BY SPECIFIC MEDICATION AND MONT" OF INTERVIEW 

Blood 0Iher 
Penon· MedIClllC 0Ihet palU~ Mediane CoutIl VllUllml MedICIIle Asthma major 
mœlhl for .... TfIIIqIli. medi· for the AJaI· Lau· SIomadI or coId or 

n anhnb. rebewn hJCn c:alion heart blQllea lIVe. "mec"e. ranedlel mmeral. 

4,854(21 15.7 9.1 1'.0 35.1 1'.6 2.1 Il.9 9.6 3.4 32.3 

432 14.1 8.1 11.4 37.5 20.1 1.2 13.0 9.3 4.4 33.6 
391 15.4 8.7 16.7 36.9 18.2 0.8 12.6 9.2 4.6 33.9 
410 17.7 8.1 15.7 34.8 17.9 1.7 11.5 9.1 3.4 34.1 
374 18.5 9.6 16.6 37.4 17.9 2.1 12.3 11.5 3.2 34.5 
414 18.6 11.1 18.8 37.4 19.8 2.4 13.8 11.8 3.1 34.8 
403 16.3 12.5 19.8 35.3 20.3 2.8 12.5 10.5 2.3 29.1 
431 14.5 9.3 19.4 31.2 18.2 1.6 12.4 9.6 3.0 28.0 
4'13 13.7 11.3 17.9 35.2 18.8 2.7 10.8 8.6 2.5 32.1 
412 15.1 8.1 17.8 34.9 17.6 2.7 11.7 8.1 2.7 30.7 
401 14.7 6.5 17.0 36.7 18.5 1.3 10.7 9.5 4.2 31.4 
405 16.1 8.9 19.6 36.4 17.6 2.7 9.9 9.9 4.0 32.7 
368 14.2 7.4 18.9 36.3 17.8 3.0 12.0 8.5 3.3 32.8 

-==- --

Chronic obstructive pulmonary disease. (l) 

(2) Includes 409 initial at-home interviews and 4,445 completed follow-up interviews. 

AlaICOa· for or COPI)'U medl' 
pJ.nu dJlbeIa medlcme CIlKD. 

1.3 7.3 5.3 Il.3 

8.1 7.6 6.7 Il.6 
8.2 7.4 5.7 12.3 
8.6 7.4 6.4 13.5 
9.4 7.5 5.9 13.6 
9.2 7.5 5.3 9.7 
5.8 6.0 4.0 8.3 
6.6 7.5 4.2 10.1 
8.4 7.4 4.7 11.1 
9.1 7.6 4.9 11.0 
8.5 7.5 5.2 11.7 
8.9 6.9 5.5 12.1 
8.8 7.1 5.5 11.2 

,.. 

0Iher NlDlber 
mmor t:l med· 
melh· IcaUOllS 
c.llml 1 ± SD 

------

6.1 1.9±1.5 

7.0 20±1.5 
6.7 20±1.5 
6.4 20±1.4 
7.2 2.1±1.5 
8.5 2.l±1.5 
6.8 1.9±1.5 
4.9 1.8±1.5 
4.0 1.9±1.4 
4.9 1.9±1.4 
4.5 t.9±1.4 
5.9 20±1.5 
6.3 1.9±1.5 
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FIGURE 1. 
LEVEL OF PHVSICAL ACTIVITV BV MONTH 
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FIGURE 4. 
PROPORTION OF SUBJECTS REPORTING 

SYMPTOMS BY MONTH 

Short breath exer. 

Other dizziness 

Dizzy on standing 

Palpi tations 

- Short breath rest 

',' 

O~I ----~--~--~----~--~----~--~----~--~----~--~ 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Month 

-



, ) 

65 

60 
55 

50 

45 

FIGURE 5. 
PROPORTION OF SUBJECTS REPORTING USE OF 

MEDICATION BV MONTH 

BP medication 

Heart medication 

s 40 
u I-t-_ 

b 35 
---

TranQuilizers 

Arthritis medication 

Other pain relievers --
~ % 30 
c 
t 25 s 

20 
15 

10 
5 

0 
Jan Feb Mar 

~ ---

Apr May Jun Jul Aug Sep Oct Nov Dec 

Month 

.~~ 

... 



~ 
,... 

FIGURE 6. 
PROPORTION OF SUBJECTS REPORTING USE OF 

MEDICATION BY MONTH 
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TABLE 6 

CORRELATION COEFFICIENTS BETWEEN "STABLE EXPOSURE VARIABLES" 
MEASURED IN THE INITIAL INTERVIEW AND AGAIN 
IN THE TWELFTH FOLLOW·UP INTERVIEW (0=383)(1) 

===~================================================================= 

Correlation 
coefficienr2

) 

Standard 
error 

===================================================================== 
Lifestyle habits 
Member of a social group 0.56 0.04 

Health status indicators 
Self~perceived health status 0.56 0.04 

Satisfaction with health 0.56 0.04 

Chronie health problems 
Anhritis or rheumatism 0.64 0.04 
High blood pressure 0.77 0.03 
Hean trouble 0.65 0.05 
Diabetes 0.86 0.04 
Vision problem 0.50 0.05 
Hearing problem 0.55 0.05 
Respiratory disorder 0.69 0.05 
Other 0.56 0.04 

Number of chronic health problems 0.71 0.03 

Number of disabilities 0.79 0.03 

Use of health services 
Number of physician consultations 0.52 0.05 

Number of ophthalmologist consultations 0.39 0.06 

Consulted other health professional 0.37 0.05 

Received homecare 0.62 0.06 

=================================================--=================== 
Notes: (1) Only the 383 subjects who completed both the initial at-home interview and the 

twelfth follow-up interview were included in the analysis. 
(2) Pearson product moment correlation coefficients were calculated for continuous 

variables. Speannan rank correlation coefficients were calculated for categorical 
variables. 
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problem and other chronic health problems. Table 7 compares the distribution of responses 

for each of the variables measured in the initial interview and again in the last follow-up 

interview. With the exception of member of a social group, these were no statistically 

significant differences in the distribution of responses. 

The correlation coefficients for the rime dependent exposun: variables ranged between 

0.09 and 0.83 (Table 8). Fifteen of the 27 coefficients reponed were below 0.50, and 12 were 

above 0.50. Variables for which there was little or no correlation between measures obtained 

in the initial and twelfth follow-up interviews included bed-days, activity-limitation days. 

dizzil'\ess on standing, other dizziness, use of antibiotics and use of cough or cold remedies. 

Variables for which responses were quite consistent included number of alcoholic drinks, use 

of medication for anhritis, tranquilizers, medicine for blood pressure, medicine for the heart, 

vitarnins or minerais, medicine for diabetes, medicine for asthma or chronic obstructive 

pulmonary disease, and numher of rnedications. 

DISCUSSION 

The data on the rime dependent exposure variables suggest that with sorne notable 

exceptions there was little variation over time in the proportion of subjects exposed (for 

categorical variables) or in the rnean level of exposure (for the continuous variables). 

However in the correlation analysis which examined variability in individuals rather than in 

the group as a whole, there was considerably less consistency in responses for many variables. 

For example. as could weIl he expected, variables which rneasured episodes of acute iIlness 

such as disability-days, use of antibiotics and use of cough or cold remedies, had very low 

correlation coefficients. However, correlations coefficients were rnuch higher than expected 

for sorne rime dependent exposure variables such as number of alcoholic drinks, medicine for 

blood pressure, rnedicine for the hean, and medicine for diabetes. 
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Although, in general, the measures of the stable exposure variables obtained in the 

initial and twelfth follow-up interview were quite consis,ent, it is somewhat surprising that the 

observed correlation coefficients were not higher, especially since the distribution of responses 

for most variables was quite similar in the fust and last interviews. Possible explanations for 

the lower than expected correlation coefficients include changes in the respondent's exposurc 

status over time, different measurement methods in the fust and last interviews (i.e. in-person 

versus telephone interviews), and inaccurate reporting by the subject due to memory difficulties 

or to lack of understanding of the question. 

This analysis suggests then, that in prospective follow-up studies which identify risk 

factors for an outcome of interest, careful consideration should he given to the extent to which 

a given exposure can he expected to fluctuate over time, and to how these fluctuations might 

affect the accurate identification of risk factors. Decisions on the frequency with which data 

on certain exposures should he collected should he based on sound hypotheses regarding the 

degree to which exposure might fluctuate and how that fluctuation affects the outcoDlC. 

, 
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TABLE 7 
COMPARISON OF THE DISTRWUTION OF STABLE EXPOSURE VARIABLES 

MEASURED IN THE INITIAL INTERVIEW AND AGAIN 
IN THE I2th FOLLOW-UP INTERVIEW (n=383)(I) 

========= === - =====--============================ 
Initial at-home 

interview 
% 

Twelfth follow-up 
interview 

% 
p 

------------ - - -- ========--================================== 
Lift:.., : .. ,~ habits 
Member of a social group 

Health status indicators 
Self-perceived health status 

Excellent 
Good 
Average 
Poor 

Satisfaction with health 
Very satistied 
Somewhat satisfied 
Not too satisfied 
Not at all satisfied 

Chronic health problems 
Arthritis or rheumatism 
High blood pressure 
Heart trouble 
Vision problem 
Hearing problem 
Respiratory disorder 
Diabetes 

51.7 

31.5 
41.2 
22.0 
5.2 

40.9 
38.8 
15.5 
4.7 

55.1 
40.9 
29.4 
28.6 
22.8 
15.2 
9.2 

Number of chronic health problems 
o 14.7 
1 2~8 
2 28.6 
~3 29.9 

Number of disabilities 
o 37.3 

1-2 30.5 
3-5 19.4 
~8 129 

Use of health services 
N umber of physician consultations 

~1 2~5 
2-3 27.0 
4-5 20.5 
~ 2~0 

Number of ophthalmologist consultations 
o nn 
1 43.8 
2 lQ2 
3-50 8.9 

Consulted other health professional 

Received homecare 

28.3 

13.1 

43.7 

33.2 
44.2 
19.1 
2.9 

38.6 
44.5 
12.6 
3.1 

55.2 
43.9 
25.6 
23.3 
23.0 
14.7 
9.4 

14.1 
31.4 
32.2 
22.3 

34.0 
32.2 
25.1 
8.6 

27.2 
29.6 
19.8 
23.4 

43.3 
36.7 
10.8 
9.2 

23.8 

16.5 

0.03 

0.19 

0.26 

0.52 
0.36 
0.30 
0.11 
0.89 
0.91 
0.98 

0.09 

0.08 

0.78 

0.22 

0.18 

0.85 
==-- ======:_- ====== ---==-====-="===========.= .. =-==== 
Note: (1) Onl)' the 383 subjects who completed both the initial at-home and twelfth follow-

up mterviews were included in the analysis. 



TABLE 8 
CORRELATION COEFFICIENTS BETWEEN TIME DEPENDENT 

EXPOSURE VARIABLES AS MEASURED IN THE INITIAL 
INTERVIEW AND IN THE TWELFTH FOLLOW-UP L;~TERVIEWS 

===================================================================== 
Correlation 
coefficienr1

) 

r 

Standard 
error 

===================================================================== 
LIFESTYLE HABITS 
Number of different activities 
Number of activities 
N umber of alcoholic drinks 

HEALTH STATUS 
Two-week disability 
Bed·days 
Activity-limitation days 

Symptoms 
Dizziness on standing 
Other dizziness 
Palpitations 

0.53 
0.51 
0.72 

0.09 
0.09 

0.13 
0.18 
0.37 

0.04 
0.05 
0.07 

0.08 
0.06 

0.07 
0.06 
0.08 

~ Shon of breath at rest 0.32 0.08 
l. Shon of breath on exertion 

Number of symptoms 
0.40 
0.45 

0.05 
0.05 

1 

USE OF MEDICATION 
Medicine for anhritis 
Other pain relievers 
Tranquilizers 
Medicine for blood pressure 
Medicine for the hean 
Antibiotics 
Laxatives 
Stomach remedies 
Cough or cold remedies 
Vitamins or mineraIs 
Anticoagulants 
Medicine for diabetes 
Medicine for asthma or COPOC3

) 

Other major medication 
Other minor medication 
N umber of medications 

0.69 0.05 
0.21 0.07 
0.61 0.05 
0.74 0.04 
0.75 0.04 
0.10 0.11 
0.36 0.07 
0.41 0.07 
0.19 0.10 
0.67 0.04 
0.36 0.08 
0.83 0.05 
0.72 0.09 
0.53 0.08 
0.44 0.09 
0.69 0.03 

===================================================================== 
Notes: (1) Only the 383 subjects who completed both the initial at-home interview and the 

twelfth follow·up interview were included in the analysis. 
(1) Pearson product moment correlation coefficients were calculated for continuous 

variables. Spearman rank correlation coefficients were calculated for categorical 
variables. 

(3) Chronic obstructive pulmonary disease. 
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APPENDIX VII 

UNIV ARIA TE ASSOCIATIONS DETWEEN POTENTIAL 
RISK FACTORS AND FALLS SUST AINED DURING 

THE 48-WEEK FOLLOW-UP PERIOD. 
COMPARISONS DY SEX AND AGE GROUP 



TABLE 1 

ASSOCIA TlONS BETWEEN SOCIODEMOGRAPHIC CHARACTERlSTlCS 
AND FALLS SUSTAJNED OURING THE 48-WEEK FOLLOW·l'P PERIOD. 

COMPAJUSON BV SEX 

1 .... _ ........ -........ ""- .................................. -...... -........ _ .................. _ .. _-_ .. -.... _ ...... _ ................. --- ....................... __ .... -.. -- ..... _._._ ... -............ -_ ........ -... -.... 
Incidence 

SOaODEMOORAPHIC Penon·months°) Il'K:ldence denslly21 denslly ratiO 

CHARACrERISTIC Male Female Male Female Male Female 
n n n n 

..................................................................... -- .... _ .............. ---- ... -- ................. _- ...... -.......... --_ ........ ----........ __ .......... ------........... -........ -................. -.... 

Total 1,767'lI l,996ll1 35.7 44.7 

Ale Iroup (Jars) 
65·69 522 729 24.9 53.5 1.0 1.0 
7~74 527 768 28 . .5 26.0 1 1 05 
75-79 463 62.5 454 432 1.8 08 
80-92 255 874 549 549 2.2 1.0 

Marital Slilui 
MarneeS (incl common law) 1.279 813 297 38.1 1.0 10 
Stn&fc (ncver mameeS) 157 606 19.1 49.5 06 13 
Wldowed 247 1.433 81.0 475 2.7 12 
Dtvon:ed. Separated 84 144 3n 27.8 12 07 

Lan"". 
En,hsh 954 1.607 356 51.0 10 10 
French 561 1.161 32.1 3.5.3 09 0.7 
Olhcr 2.52 228 476 439 1.3 09 

Paid emplo,menl 
No 1.347 2.818 40.8 42.9 1.0 10 
Yes 420 178 214 67.4 05 16 

Income 

( 
<SIO,(O) 1~7 7~6 2.5.~ 52.9 1.0 10 
SIO,(O) • S20.1XX1 509 683 66.8 42.5 26 08 
>S20,(O) • $40,(0) 333 580 30.0 '17 12 1.0 
>$40.(0) ~51 216 25." ~9 10 10 
No answer 217 761 92 30.2 0.4 J6 

Number or per.nl ln hoUllhold 
One 298 1.559 ~70 51.3 10 10 
Two 1.227 1,078 32.6 38.0 06 07 
Three or more 242 3~9 28.9 334 O~ 07 

Vean or lChooliq 
()"7 391 858 3~.8 3l.5 1.0 10 
8·10 323 786 217 50.9 0.6 16 
Il 466 678 49.3 472 1.4 1 S 
12 or more 551 .566 32.7 51.2 0.9 16 

............ _ ...... __ ............ _._ ......... _-_ ............... _-._ ....... __ .-.... _ ... _ .... _--_ ............... _---_ ... _---_ .......... 

NoIes: III A penon·1IIONh of foUow·up wu cqwvalent 10 four weeU. 
l'II Nwnber of falis per 1,00> persm·mondI.s. 
l'II ToWs (or cà vanable m.y differ because of IDJSSUl, cWa. 
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ASSOCIATIONS BETWEEN LlFESTYLE HABITS "'D 
FALLS Sl:STAINED DVRlNG THE 48-WEEK FOLLOW·rp PERJOD. 

COMPARJSON DV SEX 

1 ...................... -.......... -................ -..... ~ -............... _ .......... -_ ....... -........... -... -- .- ....................... ---. -- ......................... -...... --_ ............ -_ ..................... 
1~ldcncc 

LlFESTYLE Per.;on-monlhsd1 IncIdence denslW" Jeruut) rallo 
HABIT Male Female Male Femalc ~t.uc Fcm.ue 

n n n n 
.... ________ ....... _ .. ____ ... ______ • ___________ .. __ ...... ________ PoO" ___ ...... _____ .. ________ .... _ ..... _ .. __ .... ______ .......... __ .. _ .. ________ ... _ .......... _ .... __ ........... 

TOTAL 1,767'J! 1,996\11 35.7 ..... 7 

PhysicaJ actlvity 
PhySlca1 actlvlly compared to pee~ 

Much mo~ active ~36 983 373 44.8 10 10 
Somewhat more acuve 452 660 19.9 51 ~ 05 Il 
Same 321 716 280 33 ~ 08 01 
Somewhal less acuve 192 293 36~ ~S7 10 12 
Much Icss acuve 194 30~ 979 4S.9 26 10 

PhYSlcal effon ln dally acuVIUCS 
LIght 649 62.S 38 ~ 496 10 10 
Moderate 1.024 2.287 332 433 09 09 
Heavy 60 84 00 357 01 

Number of dlfferent acuvlucs 
Shon·term 

0-1 311 383 386 392 10 10 
2 616 1.\94 42.2 411 Il 12 
3 489 939 24~ 458 06 12 
4·7 351 480 39.9 315 10 10 

Avel7lge 
0-19 4~2 548 597 S66 10 10 

20-2.4 426 948 235 380 04 07 
2.5·3.1 393 806 2H 434 04 08 
3.2·6.0 496 694 J.4.3 447 06 OM 

Number of acuvllies 
Shon·term 

0-10 4(J7 643 49\ 358 10 10 
11-15 396 796 278 41 ~ 06 12 
16-20 231 441 J.4.6 499 07 14 
21·2.S 365 633 32.9 S2 \ 01 1 ~ 
~6 368 483 353 455 07 1 3 

Avel7lge 
0·12.7 471 727 ~5 2 46.8 10 10 

128·17.2 369 808 271 38.4 05 08 
173-22.2 430 767 326 36.5 06 08 
22.3-540 497 694 28.2 576 OS 12 

Soda. Ure 
Frequency of soaal galher.nll 

More lIwl once a week 721 \,442 388 42.3 10 10 
Once a wcek 483 704 373 48.3 10 Il 
At leasl once a monlh 349 395 25.8 354 0.7 08 
Less than once a month 214 455 421 S2.7 Il 12 

SOCIal hfe 
Very SlDstyma 609 1.238 24.6 275 10 1.0 
Rather SlbS(ymg 908 1.193 30.8 46.9 1.3 1.7 
Unsabsfyml 2.S0 .56j 840 76.1 34 28 

Member of SOCial group 
No 815 1 • .513 30.7 36.4 1.0 10 
Yes 952 1.483 41.0 .52.6 13 14 

........ 



TABLE 2 lconllOuedl 

............ -..................... _ ...................................................................................................... _- .. -................................. --_ .. -... ----_ ..................... -_ ............... 
IllCldençc 

LI FESTY LE Person-monlhs' Il Incidence denslly2l densny rallo 

t· HABIT Male Female \1a1e Female Male Female 
n n n n 

.......... -............. -_ ... --_ ....... -- ...... _ .......................................................... ---_ .... __ ............... -......... -............................. -... _ .................. _--_ ................. -... ---
Own cal or dog 

No 1.582 2,558 367 450 10 10 
Yes 185 438 324 41 1 09 09 

Smokes cipretles 
No 1,350 2,427 319 470 1 0 10 
Yes 417 569 50.4 33.4 1.6 07 

V. 01 akohol 
Fn:quency of alcohol conswnpbon 

Don'I dnnk 417 1,192 465 44.5 10 1.0 
Lcss \han once a rnomh 242 675 41.3 43.0 09 10 
One or more urnes a monÙl 156 395 76.9 .55.7 1.7 \.3 
Al leasa once a week 486 4.58 3.5 0 4t..5 0.8 09 
Every day 466 264 129 379 0.3 0.9 

Number of alcohohc dnnks 
Shon-tenn 

0 852 2,170 38.7 47.9 10 1.0 
1-3 306 492 4.58 36.6 12 08 
4-10 186 243 42.0 16 . .5 Il 03 
11-70 323 91 1.5 5 76.9 0.4 16 

Averqe 
0 508 1,422 43.3 42.2 10 10 

0.1-0.3 100 385 20.0 57.1 05 14 
0.4-2.8 399 757 576 43.6 t.3 1.0 
2.9-70.0 760 432 22.4 417 0.5 1.0 

... -_ .................... _-- .. _-......... _ .. _-_ ............................. _ ......... --------_ ........ _-_. __ ... _---_ ........... ----.... --.. -------.. -..... -... _- .............. 
(' Nota: II) A pcrson-month of fol JW-Up WII cqwvalcru 10 four wecks. 

(JI Number of falls per 1 .m pcrscn-months. 
CJI Tocab for each vanat IC may daffcr bcc:a1llC of missinl data. 

( 



TABLE 3 

ASSOCIA TIONS BETWEEN "EAL TH ST A n;s 
AND FALLS SVSTAI~ED DLlUNG THE 43-WEEK FOLLOW.l'P PERIOD. 

~ COMPARISON BV SEX 

ft ............... _ ............................. -_ .. -............ -.. --- ...... ----- .. --- .. --_ .. _---_ .. _-_ ............... _ ... --. --- ........... -.............. _... .. .................. _ .. _ ...................... 

1/lÇldcn~c 
Person·months'u Incidence densuyll dCn.'ll~ rJlI\l 

HE AL TH STATUS Male Female Male Femalc Male Fcmalc 
n n n n ...... _ .. -.................... _ .. -....................... --.................................... -_ ............ -- ............................ --_ ................................ _ .. _ ........ _ ............................................. 

TOTAL 1,767''' l,996'11 35.7 ..... 7 

Sel'.reportecl health 
Self-percelved ~alth StatUS 

E~ceUent 606 905 297 431 10 10 
Good 704 1,216 270 46.9 0.9 Il 
Average 357 728 39.2 330 1 3 08 
Poor 100 147 1300 884 44 2 1 

Sausfacuon wlth health 
Very sausfied 729 1.214 27.4 44.5 10 10 
Somewhat sausfied 713 1.118 182 385 07 09 
NOl too sausfied 241 522 747 421 2.7 09 
NOl al .. :..1 sausfied 84 142 154.8 986 56 22 

Two.wNIl disabillty 
Bed-da)'s 
SOOn·lerm 

No 1.698 2.804 35.9 460 10 10 
Yes 69 192 43S 20.8 1.2 05 

Average 
None 1.499 2.327 333 456 1.0 10 
Less man half 237 558 25.3 412 0.8 09 
Half or more 31 111 258.0 360 7.7 08 

~~fr. 

ACllVlty·i1milauon da)'s 
SOOn-lerm 

No 1,587 2.530 30.2 391 10 10 
Yes ISO 465 88.9 73 1 2.9 19 

Averaie 
None 1.144 1.644 25.3 36.5 10 10 
Less than half 529 \,071 43.5 45.8 1.7 13 
Half or more 94 281 127.7 8.5.4 50 23 

SymptolIII 
Dizzmess on standlOi 
SOOn-lerm 

No 1.683 2.75.5 35.1 43.2 1.0 10 
Ycs 68 232 73.5 60.3 2.1 14 

Averaie 
None 1.393 2.125 32.3 42.8 1.0 10 
Lesa !han half 309 589 51.8 44.1 1.6 10 
Half or more 65 282 462 ~6.7 1.4 13 

Other dizziness 
SOOn-lenn 

No 1.640 2.609 31.7 395 10 10 
Yes 111 378 lOB.1 79 .• 3.4 20 

Averaie 
None 1.270 1.839 26.0 29.4 10 1.0 
Lesa !han half 379 794 66.0 52.9 2.5 18 
Half or more 118 363 .50.8 101.9 2.0 35 



TABLE J (contmued) 

........................................................................................................................... -.............................................................................. -
Inçldcncc 

Person.monÙlS'Il Incidence densuy'"1 densuy ratio 

f HEALTH STATUS Male Female Male Female Male Female 
n n n n 

................................................................................................................ _- .-....... --- ... -- ---_ .... _-- .. ----- ---- ......... ------- ........ -- -_ ........ -_ .... -- .. _- ------

PalplliUOns 
Shen·tenn 

No 1,681 2.667 36.3 405.0 1.0 1.0 
Yes 70 320 42.9 406 12 0.9 

Avcraac 
None 1.521 2.098 30.9 4\.9 10 1.0 
Less than hall 199 0573 754 50.6 2.4 1.2 
Hall or more 47 325 42.6 492 1.4 1.2 

Shan of brealh at rest 
Shan·tenn 

No 1.642 2.740 34.7 44.2 10 1.0 
Ycs 109 247 64.2 48.6 1.9 1 1 

Avcraae 
None 1.475 2.271 346 43.6 1.0 1.0 
Lesa than lIalf 219 .508 32.0 49.2 0.9 1 1 
Hall or more 73 217 82.2 41.5 2.4 10 

Shon of brealh on elleruon 
Shan· tenu 

No 1.4504 2.331 33.0 42.9 1.0 1.0 
Yes 296 656 54.1 50.3 1.6 1.2 

Averaae 
None 996 1.406 27.1 41.3 1.0 1.0 
Lesa than hall 444 911 473 41.7 1.7 1.0 
Hall or more 327 679 48.9 54.5 1.8 1.3 

Numller of sympcoms 

( Shon·term 
0 1.336 1.892 284 41.8 1.0 1.0 
1 256 610 586 37.7 2.1 0.9 
2 13.5 307 44.4 .5.5.4 1.6 1.3 
3·05 40 187 12.5.0 74.9 4.4 1.8 

Averqe 
0 710 804 22.' 32.3 1.0 10 

0.1.{).3 316 469 31.6 0554 1.4 1.7 
0.4.{).9 406 691 34' 27 . .5 105 0.9 
1.0-.5.0 33.5 1.032 6.5 7 '3.3 2.9 17 

Chronle '-Ilb probIemi 
Hi&h bl00d prasure 

No 1.247 1"..7 31.3 43.3 1.0 1.0 
Ycs 496 1.425 50.4 46.3 1.6 1.1 

Hean Trouble 
No 1.136 2.14.5 40.5 43.4 1.0 1.0 
Ycs 583 814 30.9 47.9 0.8 1.1 

Diabetes 
No 1 • .568 2.700 3.5 0 44.7 1.0 1.0 
Yes 17.5 277 S1.4 43.3 1..5 1.0 

RespiJ'llOty c1isorder 
No 1.492 2,.546 31..5 40.8 1.0 1.0 
Yes 27.5 450 61.8 64.4 2.0 1.6 

Anhrilis or rfleumllism 
No 1.039 1.098 36.6 41.0 10 1.0 
Yes 728 1.898 3.5.7 46.4 1.0 1.1 

{ 
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TABLE J lcontinuedl 

.................................................................................................................. _ .. -......................................... -.. -............................ -................ .. ........ 
1",lden.:e 

Person-monlhs' Il Incidence densll)":' d\!n:.II~ 1'3110 

l HEAL TH ST A TUS Male Female ~'a1e Femal\! Male Female 
n n n n 

.. --- .... - ......... ----.... ---.... - ............ ----- ........ - .................. _____ • ______ ... ___ ... _____ ........ ___ .. _ ._ .... ,"v" • ___ ............. _._ ......................... _ ................... 

VIsIon problem 
No 1.326 2.053 :!94 409 10 10 
Yes 441 943 567 520 19 13 

Heanng pl'Oblem 
No 1.350 2.317 378 440 1 () 10 
Yes 417 679 312 457 08 10 

Stroke 
No 1.552 2.839 34.8 444 10 10 
Yes 203 133 493 526 14 12 

Olhcr long -tenu problem 
No 1.120 1.897 348 38.5 10 10 
Yes 647 1.09IJ 38.6 546 Il 14 

Nwnber of chrome health pl'Oblems 
0 301 407 266 41 8 10 10 
1 563 696 28.4 503 Il 12 
2 475 882 316 306 12 07 
3 273 589 76.9 424 29 10 
4 107 25S 18.7 431 0.7 10 
S-7 48 167 41.7 107 8 1.6 26 

Lon,-term cUsablIIty 
Expenences trou!?le; 
Walkin,400 melers 

No 1.388 2.233 26.7 312 10 1.0 
Yes 379 763 712 655 27 1 R 

Walkmi up and down SUlrs 
No 1.270 1.871 26.0 422 10 10 
Yes 497 1.125 62.4 480 24 II 

Carryma a 12-pound objec:t 
No 1.376 1.802 276 394 10 10 
Yes 391 1.194 66.S SI 9 24 1 3 

Standma for Ion, periods 
No 1.375 1.938 247 397 \0 \0 
Yes 392 1.0S8 765 52.9 31 13 

Bending down 
No 1.223 2.147 286 340 10 1.0 
Yes 544 849 533 70.7 19 21 

CuUlng toenails 
No 1.163 1.936 258 346 10 1.0 
Yes 604 \.048 563 630 22 1.8 

Using finlers to pp 
No 1.553 2.466 26.4 377 10 1.0 
Yes 214 530 107.4 75.S 41 2.0 

Reaehina 
No 1.681 2.499 32.7 3S 6 10 10 
Yes 86 497 \04.7 88.5 3.2 2.S 

Number of disabililies 
0 80\ 939 \62 28.8 10 10 

1-2 469 943 40.5 4\4 2S 14 
3-5 286 654 524 44.3 32 1 S 
6-8 211 460 80.6 826 S.O 29 

FeU ln yUl' prec:edina 
Initial Internew 

No 1.363 2.224 35.2 3S.1 10 10 
Yes 404 772 39.6 71.2 LI 2.0 

....... 

..... 
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TABLE J (conllnuedl 

....................................................... -........................................... -................. -............. _ ...................... -_ ...................... __ .... -.. _ .................... _ .... -.. 

person·mOnlhslll 

HEALTH STATVS Male Female 
n n 

Incidence densttyl 
Male Female 
n n 

Incidence 
denslt> ratio 
Male Fcmale 

...................... _ .. _ ............ _ .......... -......... _ .. _ ..... -......... -_ ................................... _ ...... -.................. _ .. _- -_ ............... _ ................ -......... _ ............... _ .......... .. 

Follow-up rail 
Shon·tenn 

No 1.682 2.810 31 S 416 10 10 
Yes 84 186 1310 860 42 :! 1 

Average 
None 1.221 1.909 22.1 314 10 10 
Less than half 462 901 714 610 32 19 
Hall or more 84 186 476 96.8 2.2 3 1 

Quetclet Indell 
14.19-2133 267 876 412 457 10 10 
21 36-23529 473 751 23.3 506 0.6 1 1 
23.5-25965 428 653 280 42.9 07 09 
25974l.51 .563 .588 .533 32.3 1 3 0.7 
M1sslna 36 128 62.5 1.4 

.. -..... _ ......... -_ ... __ .. -.. -.. _ ................... -_ ........ _ ... _ .. -- _ ..... --_ .. _-_ ....... -_ .... _-..... -........................... -....... --_ ...... _ ............ _- .. _ ...... _ ...................... _- -_ .. ---_ .. 

Notes: III 

Cl! 

(J) 

A person-month of foUow-up wu eqwvalem 10 four weeks. 
Number of falls per 1.000 person-months. 
Totals for each vanable may dtffer because of missmg data. 



r T-\BLE .. 
1 

ASSOCIATIONS BETWEEN l'SE OF MEDlC.HIO~ -\:'IoD 
FALLS Sl:STAINED DVRflIIG THE 48-\\EEK FOLLOW-lP PERIOD. 

COMPARISON DY SEX 

1 ................ -......................................... -.............................. -.- ..... -...................... "._ ............. -.... _ .. --- _ .... -_ .......... -_ ............... _........ ................... .. ................ 
In'Idcn,c 

Person·monlhslll Incidence deosll)"l' dcn.\u ~ rauo 
MEDICATION Male Female Male FernJlc ~tJlc FcmJle 

n n n n 
................................................................................. -............... _ .................................. _ .. -.............. -_ .......... _ .. -_.. ........................................................ .. ................ 

Total 1,767'" 2,996,)1 35.6 44.7 

Medicine for arthrilis 
Shon-tenn 

No 1.555 2,481 379 40.7 10 10 
Yes 198 510 253 627 07 1 5 

Average 
None 1,448 2,167 359 41.5 10 10 
Less than hait 111 128 450 427 13 10 
Hait or more 208 501 337 579 09 14 

Other pain relie vers 
Shon·tenn 

No 1,649 2.660 J09 43.2 10 10 
Yes 103 331 126.2 54.4 41 1 3 

Avcralc 
None 1,427 2,125 266 414 10 10 
Lesa than hall 232 533 474 507 1 8 1.2 
Hait or more 108 338 1388 53.3 52 13 

TranquUizers 
Shon-tenn 

No 1,563 2,332 339 459 10 10 
Yes 189 659 582 395 17 0.9 

Avcl"llC 
None 1,416 2.018 254 466 10 10 
Lesa than hall 163 262 36.8 45.8 14 10 
Hall or more 188 716 1170 37.7 46 08 

Medicine for blood pressure 
Shon-term 

No 1.212 1.855 371 43.7 10 10 
Yes S40 \,136 352 45.8 09 10 

Avcralc 
None 1.149 1,695 366 42.5 10 1.0 
Less than hall 61 165 492 42.4 1 3 1.0 
Hall or more 557 \,136 34.1 47.5 0.9 11 

Medicine for the hart 
Shon-term 

No 1.360 2.493 37.5 46.1 10 10 
Yes 392 498 33.2 36.1 0.9 08 

Avcl"lle 
None 1.272 2,329 JO. 7 45.9 1.0 1 0 
Lesa than hall 95 171 1158 52.6 3.8 1.1 
Halt or more 400 496 3!1.0 343 11 0.7 

Antlbiotlcs 
Sholt-term 

No 1.721 2,926 32.5 444 10 1.0 
Yes 31 65 258.1 46.2 7.9 1.0 

Avcl"llc 
None 1,625 2,801 314 44.6 1 0 1.0 
Lesa tIw'I hall 1\4 153 43.9 39.2 14 0.9 
Hall or morc 28 42 285.7 476 9.1 1 1 

-..... 



TABLE" (contmuedl 

............................ -....................................... -........ -.............. _-----.................... _- ...................... -............... ..................... ...................... ...................... .. .. .... 

Il1I:hil!n~c 
Person·months'" IncIdence d~nsIW:1 Jcru.ll~ rJlIll 

1 MEDICATION Male Female Male Female Male Fcmalc 
n n n n 

.......... -........... -_ ...... ---....... ---- ....................... _- ................. _-_ ......................................................................... -...................... _ .. _ ........... -............................... 

Laxatives 
Short'lenn 

No 1.61.5 2 • .584 3.5 2 42 :! 10 10 
Yes 137 407 .510 .590 14 1 4 

A'ierage 
None 1,471 2.276 367 426 10 10 
Less than half 165 28.5 424 386 12 09 
Half or mon: 131 43.5 229 57.5 06 1 3 

Stonnach rernedles 
Short-tenn 

No 1..581 2.712 38.0 435 10 10 
Yes 171 279 23.4 538 06 12 

Average 
None 1.378 2.472 38.5 44,S 10 10 
Less than hale 228 227 30.7 396 0.8 09 
Half or mon: 161 297 24.8 471 0.6 Il 

Coulh or tOld rernedies 
Short-tenn 

No 1.61:1J 2.886 35.9 43.3 1.0 10 
Yes 53 10.5 566 762 16 18 

Average 
None 1..5.59 2 • .590 3.5 9 42.1 III 10 
Less !han hale 1.59 3.50 2.5 2 .54.3 0.7 1.3 
Hal! or mon: 49 56 816 893 23 21 

Vltamins or minerais 
Short-tenD 

No 1.360 1.872 30.9 42.2 10 10 
Yes 392 1.119 56.1 48.3 1.8 ) 1 

Average 
None 1.250 1.548 28.8 40.7 10 10 
Lesa !han half 114 356 17.5 39.3 0.6 10 
Half or more 403 1.092 64.5 .513 2.2 13 

Antlcoaplants 
Short-term 

No 1.6(» 2.7~9 34.8 43.3 10 10 
Yes 141 231 36.7 34.6 1.6 0.8 

Averale 
None 1.577 2.7C11 33.0 447 \.0 10 
Lesa !han hale 42 78 9H 25.6 29 0.6 
Hall or mon: 148 211 .54.1 47.4 16 Il 

Medicine ror dlabetes 
Short-term 

No 1.611 2.782 3.5.4 45.7 10 10 
Yes 139 208 50.4 28.8 1.4 06 

Averale 
Nonc 1.605 2.777 34.3 45.7 \.0 1.0 
Less !han half 16 10 62.5 1.8 
Half or mon: 146 209 .54.8 28.7 16 06 

Medicine ror asthma or COPDI. 
Short-term 

No 1.644 2.848 37.1 43..5 10 1.0 
Yes 106 142 28.3 63.4 0.8 1 5 

Averqe 
Nanc 1.627 2.824 35.6 43.6 \.0 1.0 
Le. than half SI 40 78,4 25.0 2.2 06 

0 ..... Half or more 89 132 22.5 68.2 06 16 



TABLE 4 (continued) 

.......................................... -.............................. -........................................................ -........ -............... -.. _ ...................... --_ .............. -............. -- ... --. 
Incidence 

~I 
Person·months<ll Incidence deosllylll denslly ratio 

MEDICATION Male Female Male Fern ale Male Fernale 
n n n n 

......................... _ ........ -.................................... "' .............. -........... -_ ...... ---...... -_ ............ -_ ........ --_ .................................. -_ ...... " ........................ ---_ .. -................... 

Other major merucalion 
Shon'lL'rm 

No 1,605 2.625 348 472 10 10 
Yes 14S 36S SS 2 247 16 OS 

Average 
None I.S36 2.513 36 S 46.2 1.0 10 
Less Ihan half 9S 143 0.0 90.9 2.0 
Half or more 136 340 S8.8 11.8 1.6 0.3 

Other minor mecllcation 
Short-term 

No 1.681 2.776 363 43.6 1.0 1.0 
Yes 68 214 441 56.1 12 13 

Average 
None 1.600 2.647 3S.6 43.8 1.0 10 
Less Ihan half lOI lS8 297 38.0 0 11 0.9 
Hall or more 66 191 606 57.6 1.7 1.3 

Number or medlcallons 
Short-term 

0 423 413 14.2 339 1.0 10 
1 466 745 34.3 497 2.4 1 S 
2 501 823 43.9 365 3 1 1 1 
3 233 478 38.6 56.5 2.7 1.7 
4 100 341 80.0 440 !56 1 3 
S-8 44 196 68.2 51.0 4.8 1 S 

Average 
o ..{).9 527 56S IS.2 47.8 1.0 1.0 

( UH8 S02 808 23.9 384 1.6 08 
1.9-2.7 425 745 49.4 43.0 3.3 0.9 
2.8-8.5 313 878 735 49.0 48 1.0 

.. -... _ ........ _ .... _-_ ... __ .... _ ... __ ...... _ ... __ .. __ ._-_ .......... -.... __ ....... _ .... _-.-........ _---.......... _ .......... _---_ ....................... -.. -
Notes: (1) A person-mondt or rouow-up wu ~lIva1ent lO four weeks. 

!Z) Numbcr or ralls per 1.(xx) penon-monlhs. 
(JI Totals ror each variable may differ because or nuSSlng dala. 
(') Chronic obItnIclive pulmonary d1sease. 
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TABLE 5 

ASSOCIATIONS DETWEEN THE l5SE OF HEALTH SER\'ICES 
AND FAU SUSTAlNED DL'RING THE 48-WEEK FOllOW.trP PERIOD. 

COMPARISON DY SEX 

.. -........ --...................... __ .... -.. -.............. _ .................................... -_ .............................. -.- .................... _-. -.. -........... _ .. _--_ ....... _ ....... " _ ......... _ ........ .. ........ 

1m:ulcnce 
USE Of HEAL TH Person-months'Il Incidence denslly" dCllSlty rallo 
SERVICES Male Fern ale Male Female Male Fcmalc 

n n n n 
.. -....... --_ .... -.. -.... _- ............. -----...... -.......... __ ...... -- .... ----_ ........ ----..................... ---- .. -.. -....... _ ................ _ .............. -- --_................ .............. .. .................... 

TOTAL 1,761J1 2,996l11 35.7 44.7 

Number or ophthalmolo&lst 
consultations 

0 734 1.055 23.~ 398 10 10 
1 776 1.286 399 SI 3 1.7 1 3 
2 150 345 733 20.3 32 05 
3 35 84 286 476 12 1 2 
4·50 72 226 556 619 24 16 

Number or physician 
consultations 

0-1 493 743 183 444 10 10 
2·3 493 821 32.5 341 18 08 
4·5 289 684 55.4 26.3 30 06 
6-10 302 484 23.2 537 13 12 
12·72 190 264 842 1061 46 2.4 

Consultated other health 
protesslonals 

No 1.308 2.115 367 32.2 10 10 
Yes 459 881 349 73.8 10 23 

Hospitallzed ln Il monlhs preœdinl 
initial Interview 

No 1.274 2,500 36.1 396 1.0 10 
Yes 493 496 36.5 68.5 10 17 

Kec:eived homecare 
No 1,609 2.538 3'1.6 40.2 10 10 
Yes 158 458 63.3 67.7 1.9 1.7 

...... _--_ ..... _ .............. _------_ ........ __ ..................... _----_ ........ -........ _- ..... _ ... ------_ .. -_ .. _- ..... ---- ... --_ .......... __ .... --......... _--- --_ .. ---- -------- --- -- ....... ---

Notes: lU A person·month of follow·up wu eq\IlvaieOi ta four weeks. 
(2) Number of fal1s per 1,(XX> person·months. 
III Totals for each variablt may dlffer because of missing data. 

a 



TABLE 6 

ASSOCIA TIONS HErn EEN SOCIODEMOGRAPIllC CHARACTERlSTICS 

1 
AND FALLS SUST.'\IJVED DL'RlNG THE 48-WEEK FOLLOW-(JP PERlOD. 

COMPARlSON DY AGE GROL'P 

................. _._ .......... ___ .. ____ ...... _ .... ______ ...... ___ "_ •• __ ...... _____ ... _ ......... ____ ...... _ .. _________ .. _ .. __ .. __ ... ____ .. __ ........ ______ a --00-- .............. __ .... _ .. __ 
Incidence 

SOCIODEMOGRAPHIC Pcrson-months'" Incldenç: densltylJ denslty rauo 
CHARACTERISTIC 65-74 '275 65-74 '275 65-74 ~75 

years years years years years years 
n n n n 

.... __ ............ _ ........... ____ .. __ .......... _____ 00"_"-" ....... ____ ......... ___ .. ........ .. ____ ..................... __ ......... _ ...................................... "' .... __ .......... _ ...... ____ ........ 00 ........ _. 

Total 2,546'11 1.21111 34.2 49.6 

Se. 
Female 1,497 \,499 38 1 507 1.0 10 
Male 1.049 718 26.7 491 0.7 10 

Marital Status 
Marned (incl. common law) 1.301 791 26.1 442 10 10 
Smgle (never marned) 456 3(f7 41.7 456 16 1 0 
Wldowed 621 1,059 403 59.5 15 1 3 
Dlvorced. Separated 168 60 41.7 00 1.6 

Lan",aae 
Engllsh \,279 1.282 360 546 1.0 10 
French 991 731 29.3 41.0 0.8 08 
Omer 276 204 36.2 58.8 1.0 Il 

Paid empluyment 
No 2.126 2.039 34.3 ~O.S 1.0 1.0 
Yes 420 178 28.6 SO.6 0.8 1.0 

lncome 

{ <$10,000 371 S42 40.4 535 10 10 
$10,000 - $20.000 702 490 37.0 7S.5 09 1.4 
>$20,000 - $40,000 S98 31S 385 S4.0 10 1.0 
>S40,ooo 432 335 JO. 1 35.8 0.7 0.7 
No answer 443 53S 18.1 318 04 0.6 

Number of penons ln household 
One 826 1,031 41.2 61.1 1.0 1.0 
Two 1.397 908 32.9 38.5 0.8 0.6 
Three or more 323 278 15.5 50.4 0.4 0.8 

Years of schoollnl 
0-7 662 587 317 341 10 1.0 
8-10 602 S07 38.2 47.3 1.2 1.4 
Il 611 S33 32.7 65.7 1.0 19 
12 or more 599 S18 28.4 S79 0.9 1 7 

............ _--.... -.--........ _-_ ... _--... -....... -_ ......... _--_ .. _----_._ ... __ . __ ... -_._-.. _ ....... _ ..... -.... _------............... _--... -_ ..... 

Notes: (1) A person-monm of foUow-up wu eqwvalcnl 10 four wceU. 
QI Number of falls pcr 1.000 person-moruhs. 
(li Totals for each variable may dUfer because of missmg data. 
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Tr\BLE 7 

-\SSOCIATIONS BETWEEN L1FESTYLE HABITS -\~D 
FALLS Sl'STAINED DL'RING THE 4"EEK FOLLOW·l'P PERIOD. 

COMf'ARlSON BY AGE GROLP 

1 ... ~ ... _ .......... _ .. _ .... ---_ ................. -....... _ ...... -.. -.. -..... -_ .. -..... -........................ __ ........ .... -........ -......... "'''-- .......................................... 
lllCllicllcc 

LI FESTY LE Person-momlls' " Incidence dcn.~lly!1 d.!n.\Il\l ratio 
HABIT 65·74 2!75 65·74 ?75 tJ5-74 ?75 

yem yeatS years ye.m ycars yem 
n Il n n 

... __ ..... _-.......................... -- ........ -............................ -_ .... -.. -...................... _-- ...................................... -- ................ -_ .................................. _ ..... _ ...... 

TOTAL 2,5461:11 2.217'11 34.2 49.6 

PhysicaJ activity 
PhySical acuvlly compared te peers 

Much more acuve 816 703 343 5\ 2 10 10 
Somewhat more acnve 551 56l 254 517 07 10 
S3l11C 579 458 294 349 09 07 
Somewhat lcss acuve 288 197 34.7 71 1 \ 0 14 
Much lcss acUvc 252 247 63.5 688 19 1 3 

PhySical effon m druly acuvlues 
Light 628 646 414 46.4 10 10 
Moderatc 1.800 I.m 289 536 0'7 • 2 
Heavy 96 48 20.8 20.8 O.S L4 

Number of dlfferent actlvltles 
Shon·tcrm 

0-1 298 396 436 354 10 10 
2 931 879 333 592 0.8 17 
3 790 638 30.4 486 07 14 
4-7 527 304 32.3 493 07 14 

Average 
0-1.9 399 601 S5.1 599 10 10 

2.0-2.4 716 658 265 41.0 OS 07 
2.5-3.1 681 S06 250 55.3 OS 09 
32-6.0 750 452 360 46.5 07 08 

Number of actJvitics 
Shon-lerm 

0-10 465 S85 38.7 421 10 10 
11·15 659 533 28.8 46.9 07 Il 
16-20 349 32:i 31.5 58.8 08 ,4 

'0 21·25 575 423 435 47.3 11 Il 
~ ;a6 498 353 24.1 652 06 15 
\ Average . 
~ o -12.1 514 687 52.5 480 1.0 10 
1 12.8-17.2 675 50\ 252 47.9 OS 10 " 

17.3-22.2 662 537 21.1 52.1 04 Il 

1 

22.3-54.0 695 492 38.8 54.9 07 Il 

SodalUre 

l frequency of soaal gathenngs 
More than once a week 1.1.52 1.011 34.7 48.5 10 10 

l, Once 1 week 665 522 165 78.5 05 16 

t At lcast once a month 419 325 382 215 Il 04 , Less than once a mon1t 310 359 58.1 418 17 09 
f 

r Soctallife ii 
f Very sadsfymg 1.036 811 23.2 308 10 10 , Rather sansfyulg 1.166 935 309 513 1.3 17 

UnsalIsfyUlg 344 471 72.7 828 31 27 

1 Member of SOCIal group 
No 1.314 1.014 28.9 41.4 10 10 

l Yes 1.232 1.203 38.1 58.2 1.3 1.4 
f 
~ ,', f 

" ; 
r 
t 
1-

t 
~ 

~ 
l 
1 
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LlFESTYLE 
HABIT 

Own cat or dog 
No 
Yes 

Smokes ciprelles 
No 
Ycs 

Use or alcohol 
Frequcncy of a1cohol consumpuon 

Doli'l dnnk 
I..ess lhan once a month 
One or more urnes a month 
At Icast once a week 
Evcry day 

Number of a1coholtc dnnks 
Short-tenn 

0 
1-3 
4-10 
11·70 

AvcralC 
0 

0.1-0.3 
0.4-2.8 
2.9-70.0 

TABLE 7 lcontanuedl 

Person·months'" Incidence densnyl, 
65·74 ~75 65·74 ~75 
)'cm )'cm )'cm yem 
n n n n 

2,104 2,036 337 501 
442 181 31 7 552 

1,920 1,857 32.8 50.6 
626 360 351 50.0 

700 909 371 506 
499 418 32.1 550 
323 228 402 921 
616 328 341 45.7 
408 322 22.1 217 

1,509 1,513 36.4 S42 
447 351 26.8 570 
348 181 28.7 331 
242 172 33.1 23.3 

913 1.017 394 45.2 
259 233 23.2 77.3 
632 514 38.0 62.3 
742 453 256 353 

Incidence 
dcnsm rallo 
65· 74· ~~5 
)'em \cars 

10 10 
09 li 

10 10 
Il 10 

10 10 
0.9 11 
1.1 18 
0.9 09 
06 04 

10 10 
0,7 Il 
0.8 O.t> 
09 04 

10 10 
0.6 17 
10 14 
0.6 08 

._---_._._._ ... -._--_ .... _ ..... _--_ .................... _ ................. _ ....................................... _ ......................................................................... 

Notes: (1) A person-month of foUow-up wu eqwvalent ta four weeks 
!JI Number of faUs per 1,(XX) penon-months 
(JI Totals for caclI vanable may dlffer because of missmg data. 

, 



TABLE 8 

o\SSOCIo\TIONS BETWEEN HEALT" SHTI'S 
AND FALLS SL'STAINED Dl:RlNG THE 48-\\EEK FOLLO\\-.tP PERIOD. 

COMPARJSON DY AGE GROl'P 

J ....................................... -....................... " ........... --_ .... _ .... -...... -........ __ ... --_ .... _ .. --- ~ .................. -..... _-- -_ .............................................. """"" .. -.... .. ........ 
IncIdence 

Person·momhs'" InCHjence dellSlty'l' dcmuy l'aUO 
HEALTH S'rAITS 65·74 ~75 65·74 275 65·74 ~75 

~cars ~ears years >ears yeMS ~CMS 

n n n n 
............................................................ -....................................... -....... -----_ .. -_ .... ---- ............ _ ............ -....... -_ ...... -- ............ -- ---.......... ---_ ................ -.... 

TC o\L Z.546'JI Z..zl'7'JI J4.l 49.6 

Self.reported health 
Self·percelved heallh SUNS 

Excellent 846 66S 33 1 436 10 10 
Good 1.041 879 279 535 08 1 :! 
Average 551 534 363 337 Il 08 
Poor 108 139 741 1295 22 30 

Sausfactlon Wlth health 
Very sausfied 1.084 859 33.2 442 10 10 
SomewhaL sausfied 1,034 797 203 439 0.6 10 
Not 100 5al1sfied 334 429 569 490 17 Il 
Not al all sansfied 94 132 95.7 1364 29 3 1 

TWO-WHk disabillly 
Bed-days 
Shon-tenn 

No 2.414 2.088 340 5\ 7 10 10 
Yes \32 129 22.7 3\ 0 0.1 06 

Average 
None 2,044 \,182 338 488 10 10 
Less !han half 429 366 256 492 08 10 
Halt or more 73 69 68.S 1014 20 21 

Acttvlty-lumtation da)'s 
Short-renn 

No 2,210 1,907 294 430 10 10 
Yes 335 310 597 96.8 2.0 23 

Average 
None 1,j14 1.274 304 33.8 10 10 
Lesa tJwI hall 8.54 746 31.6 60.3 \ a \ 8 
Halt or more \78 197 67.4 \218 22 36 

Symptoms 
Dlzzmcss on sWldmg 
Shon·rerm 

No 2,390 2.048 326 493 10 \ 0 
Yes 150 ISO 53.3 733 16 15 

Average 
None 1.906 1,612 310 478 10 10 
Less lhan hall 458 440 393 545 13 1 1 
Halt or more \82 165 440 66.7 14 14 

Other dizziness 
Shon·rerm 

No 2.326 1.923 284 463 10 10 
Yes 214 275 88.8 83.6 3 \ 18 

Average 
None 1,825 1,284 24.1 335 10 10 
Less than hall 525 648 419 694 1.1 21 
Halt or more 196 285 96.9 842 40 2.5 



T "BLE 8 lconlinuedl 

............................. ~ ....................................................................................................................... -................................................... 
Incldenl..C 

Pel'.lOn -monlhs'" Incidence densn)'" dcru.Il:> rallo 
HE AL TH ST A ITS 65-74 ~75 65-74 '275 65-74 '275 

years years years years }e.m ~ear\ 

n n n n 
................ -.. -_ ............................................ -... --_ ........ --" ..................... -.- .......................................... _ ................. --_ .......... -......... 

Palpitations 
Shon-Ienn 

No 2.370 1.978 32.5 ~2 6 10 10 
Ves 170 220 47.1 364 14 07 

Average 
None 2.045 1..574 308 457 10 10 
I..ess !han haU 349 423 372 733 12 16 
Half or mon: 152 220 592 409 19 09 

Shon of bn:alh al n:SI 
Shon-term 

No 2.337 2.045 312 SI 3 10 10 
Ves 203 153 591 4S8 19 09 

Average 
None 2.0:5 1.731 313 50.3 10 10 
Less !han half 363 364 24.8 632 OS 13 
Half or mon: 168 122 77.4 16.4 2.S 0.3 

Shon of bn:alh on exenJon 
Shon-term 

No 2.009 1.776 294 501 10 10 
Yes 530 422 49.1 ~.5 17 1.1 

Average 
None 1.333 1.069 :08 41.2 10 10 
Less dwI half 644 711 26.4 59.1 09 14 
Hall or mote 569 437 47.5 595 : 5 14 

rr 
Numbcr of syDIproms 
Shon-term 

1 0 1,750 1.478 27.4 467 10 1.0 4-
1 460 406 32.6 56.7 12 1.2 
2 232 210 56.0 476 2.0 1.0 
3-5 104 123 86.5 813 32 1.1 

Averaae 
0 856 658 234 33.4 1.0 10 

01-0.3 433 352 43.9 48.3 19 1.4 
0.4-0.9 5.52 518 16.3 46.3 0.7 14 
1 0-.5.0 705 689 45.4 6.5 3 1.9 20 

Chrunle: heaJth problellll 
Hlah blood pressure 

No 1..565 1.229 30.7 41.2 10 10 
Yes 969 952 38.2 .567 12 1.2 

Hean Trouble 
No 1.861 1.420 37.1 050.0 1.0 10 
Yes 624 n3 2.56 53.0 0.7 1.1 

Dlabeœs 
No 2.333 1.942 33.0 .51.0 10 10 
Yes 201 2.51 398 51.8 1.2 1.0 

Respil'llOry disorder 
No 2.114 1.864 29.0 47.2 1.0 10 
Yes 372 3.53 .59.1 68.0 2.0 1.4 

Anhnds or rbewnabsm 
No 1.209 928 32.3 47.4 1.0 1.0 
Yes 1.337 1.289 34.4 .52.8 l.l l.l 

il( 
l 

-4 



TABLE 8 (COnllnued) 

........ -.. -..... __ .... -----... _ .......... __ .... -- _ ...... ----............... _- .... '".- ............. ---- -. -... -................. --.... -... . ... _ ......... 
, . . . 

II1\.IJ~n,~ 
Person-monÛlS,t\ Incl(jenœ JcIlSU\': JCrl.\I(\ rJUO 

1 HEAl.TH STATl'S 65-74 ~75 65-74 ~75 1:15·74 ~;~ 
years years }ears ~CaT'i }CaT'i )cm 
n n n n ..... -- .......... _-- ...... _------ ...... _- ............. -- ................... -.................................. _-........................ _-- ............. -- ........ _- ....... ----0- ..... 

VISIon problem 
So 1.938 1.441 253 SI4 10 10 
Yes 608 776 592 490 ~3 10 

Heanng pmblem 
Sc 2.122 1.545 335 53 1 10 10 
Yes 424 672 330 446 10 08 

Stroke 
No 2.386 2.041 327 500 10 10 
Yes 160 176 438 568 1 3 Il 

Other long-term pmb1em 
No 1.568 1.449 364 380 10 10 
Yes 978 768 286 742 08 ~O 

Number of chroruc health problems 
0 419 289 382 31 1 10 10 
1 685 574 321 505 08 1 fi 
2 787 570 292 333 08 Il 
3 352 510 369 667 10 ~ 1 
4 219 143 274 490 07 1 fi 
5-7 84 131 71 4 1069 \9 34 

Long-lerm disabllily 
E~penences trouble. 
Walkmg 100 mcters 

- No 2.063 1,558 286 392 10 10 
Yes 483 6.59 538 774 19 20 

Walkmg up and down stalrs 
No 1.728 1.413 272 460 10 10 
Yes 818 804 465 585 17 1 3 

CarTyUlg a 12-JlO'IDd obJect 
No 1.910 1.268 JO.4 402 10 10 
Yes 636 949 425 643 14 16 

Standmg for long penods 
No 1.923 1.390 265 43.2 10 10 
Yes 623 827 5046 62.9 2 1 15 

Bending down 
No 1.959 1.411 276 383 10 10 
Yes 587 806 ~a 72.0 19 19 

Cutting toerwls 
No 1.871 1.228 315 JO.9 10 10 
Yes 663 989 392 748 12 2,4 

USlOl linIers 10 grasp 
No 2.178 1.841 26.6 41.3 10 10 
Yes 368 376 73.4 957 28 23 

Reacluna 
No 2.320 1.860 31 5 382 10 10 
Yes 226 357 53.1 1148 17 30 

Number of dlSlbilitles 
0 1.068 672 262 1'19 10 10 

1-2 815 597 30.7 553 12 31 
3·5 3r~ 5041 JO. 1 59.1 1.1 33 
6-8 264 4lJ7 75.8 860 2.9 48 

FeU ln 1ur preœd1nl 
lnidal Interview 

No 1.910 un 31.4 394 10 10 - Yes 636 .540 393 85.2 13 22 
"'1>-

1 

j 
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TABLE 8 lcontmuedl 

IncIdence 
Person-monÙlSIIl IncIdence denslt)"ll denslt> rallO 

HEALTH STATlJS 65-74 ~75 65-74 ~75 65-74 ~75 
year.; years years year.; yem ,car.; 
n n n n 

...................................................................................... __ ............................................................................... _--- ........................ __ .-_ .. _-............ __ ....... 

follow-up rail 
Shon-tcnn 

No 2.418 2.075 310 458 
Yes 128 142 78 1 1200 

Average 
None 1,663 1,467 265 293 
L.css !han hali 751 612 493 83.3 
Hal! or more 132 138 303 130.4 

Quetelet Index 
14 19-21 33 551 592 309 574 
21.36-23.529 611 613 376 42.4 
23.5-25965 539 542 167 572 
25.97-4151 797 354 389 50.8 
Ml55mg 48 116 104.2 2.5.9 

Nota: A person-momh of follow-up was equlvalent ta four weeks. 
Number of falls per 1,000 person-months 
Totals for each vanablc may dûfcr bccausc of ml55mg data. 

10 10 
25 26 

10 10 
19 28 
Il 46 

10 10 
12 07 
05 10 
13 09 
34 05 



T "BLE IJ 

ASSOCIA TIONS BETWEEN LSE OF \fEDIC.HIO~ -\ 'D 
FALLS SL'STAINED DL1UNG THE 48-WEEK FOLLO\\-lP PERIOD 

COMPARISON BY AGE GROL'P 

1 ......................................... -- .................. -- .............. -_ ........... -- ........ _ .. -................................................... -......... -............. .......... .. .. ........................ 

(n.:I!.Ience 
Person-months") IncIdence denslty!l del\.'\ll~ r.1II0 

MEDICATION 65-74 ~75 65-74 ~75 65·74 ~"7~ 

years years years years )em \Coll'I 
n n n n ---_ ......... -....................................... __ .. _- .................... _- ...................... _ .. _ ... _ ........... -- .............. ----_ ...... __ .................................................... 

Total 2,546'" 2.11'7'11 34.2 49.6 

Medicine ror arthritis 
Shon-tenn 

No 2.225 1.818 30.6 506 10 10 
Yes 317 391 541 51 2 III 10 

Average 
None 2.007 1.608 299 510 10 10 
Less !han half 236 203 508 345 18 07 
Half or more 303 406 429 567 1" 1 1 

Other pain relievers 
Shon-tenn 

No 2.300 2.0lO 308 473 10 10 
Yes 236 198 593 859 19 1 8 

Average 
None 1.949 1.603 257 474 10 10 
Less !han hall 379 386 528 466 21 10 
Half or more 218 228 688 789 27 1 7 

TranquiJIzers 
Shon-term 

No 2.118 1.784 321 516 10 10 
Yes 424 424 401 472 12 09 

Average 
None \,906 1.528 294 484 10 10 
Less !han hall 186 239 538 335 : 8 07 
Half or more 454 450 419 667 14 14 

Medicine ror blood pressure 
Shon-term 

No 1.782 1.292 331 519 10 10 
Yes 700 916 342 486 10 09 

Average 
None 1.710 1.134 33.3 50.3 10 10 
Less th.1n hall 69 157 290 SIO 09 10 
Half or more 767 926 339 508 10 10 

Mediane ror the hart 
Shon-tenn 

No 2.208 1.6.52 353 53.3 10 10 
Yes 334 5.56 210 432 06 08 

Average 
None 2.115 1.486 340 49.8 10 10 
Less th.1n ha1f 97 Ill9 722 76.9 21 1 S 
Half or more 334 562 180 445 05 09 

Antiblotic:s 
Shon-term 

No 2.499 2.1.55 340 469 10 10 
Yes 43 53 00 207 .5 44 

Average 
None 2.340 2.086 32.9 47.5 10 10 
Less !han ha1f 181 86 442 34.9 13 07 
Half or more 2.5 4.5 0.0 2222 47 

~ 
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TABLE 9 (CQntmuedl 

.. -.. __ ................ -....................................... _ ......................... _-_ .. -------_ .. -_ ................... _ .... -... _ .... _-----_ .............. __ .... __ ...... -........... ---- ....... 

Incidence 
Pe~n-months' , Incidence denMtv" deru,lt~ rallo 

MEDICATION 65·74 2!75 65-74 2!75 65-74 2!75 
yean years years years years ) cm 
n n n n 

............. -...... -... _ ................. -_ ...... -- _ .. --- .. _ ... --- ---_ ......... _ .. -- ...... -........... -..... --- .... -.... -........... --_ .... --.......... -...... ------- -- ............ _ .. __ ................... 

Laxatives 
Short·tenn 

No 2.293 1.913 323 481 10 10 
Yes 249 295 442 678 14 14 

Average 
None 2.030 1.717 320 501 10 10 
Less than half 238 212 37 S 425 12 08 
Half or more 278 288 396 590 12 12 

Stomach remedles 
SholHenn 

No 2.340 1.960 329 515 1.0 10 
Yes 202 248 396 444 12 09 

Average 
Nune 2.r1J7 1.753 339 525 10 10 
Le~ !han half 230 225 304 400 10 08 
Halt or more 219 239 320 46,0 0,9 09 

Cou ah or cold remedles 
Short-lenn 

"'10 2.440 2.152 324 49.7 10 10 
Yes 102 56 58.8 893 1 8 18 

Average 
None 2.163 1.986 34,2 458 10 10 
Less !han hall 305 204 262 735 08 16 
Halt or more' 78 27 38.5 2222 11 49 

Vllal1Ùns or I1Ùnerais 
~ Shon-lenn , l No 1.834 1.4m 300 470 10 10 "- Yes 7œ 803 42.3 S7.3 1.4 12 

Average 
None 1.597 1.201 30.7 416 10 1.0 
Less lhan half 250 220 20.0 500 07 12 
Halt or more 699 796 44.3 64.1 1.4 1.5 

Antlcoaplanll 
Shon-lenn 

No 2.391 1,986 33.9 50.4 10 1.0 
Yes 150 222 26.7 S4.1 08 \ 1 

Average 
None 2.371 1.9\3 33.7 48.6 1.0 \ 0 
Less tIwJ half 33 87 30.3 575 0.9 1.2 
Halt or more 142 2\7 28.2 64.5 0.8 1.3 

Medldne for dlabetes 
Shon-lenn 

No 2.359 2.043 335 .S1.4 10 \ 0 
Yes \82 165 33.0 42.4 \ 0 0.8 

Averqe 
None 2.353 2.029 336 50.8 \ 0 1.0 
Less Ihan half 11 15 0.0 66.7 1.3 
Halt or more 182 173 330 46.2 10 0.9 

Medldne for asthma or COPI)l" 
Shon-lenn 

No 2.405 2.œ6 32.4 5l.0 1.0 1.0 
Yes 136 112 515 4<4.6 1.6 0.9 

Averqe 
None 2.379 2.012 31.9 50.7 1.0 1.0 .- Less Ihan half 48 43 62.5 46.5 2.0 09 

" 
Halt or more 119 \02 SO.1t 68.6 16 1.4 

'" 
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T -\BLE 9 1~'Onl,"uedl 

•• __ ...... __ .... _ .... _____ ........................ _____ ....... _ ......... ___ ...... __ ...................... _---_ ... -_ ........... __ ....... - ............... __ ... __ a ... ________ 

In.:tJen.:e 
Person-momhs,1i IncIdence denslw" Jen.'tt\ rJIlO 

MEDICATION 65-74 ~75 65-74 ~75 05-74 ::!'5 
years years years years ~e.m; \C.lI' 

n n n n 
......... -- ........................ -- ..... -- .. ----- ............ _- --.. --- ...................................... _ .. _- -.. -................. --- ...... -....... --...... -...... -................ _ .............. _ ..... -.. -_ .. 

Olher major medication 
Shon-tenn 

No 2.264 1.975 340 522 
Yes 277 233 289 386 

Average 
None 2.174 1.875 340 52.3 
Less !han half 108 130 463 615 
Hal( or more 264 212 227 283 

Other min or medicatiorl 
Shon-tenn 

No 2.376 2.090 307 522 
Yes 165 117 72.7 256 

Average 
None 2.267 1.980 30.9 520 
Less !han half 135 124 14.8 565 
Hal( or more 144 113 903 17.7 

Number or medications 
Shon-tenn 

0 512 324 195 309 
1 757 454 30.4 661 
2 702 622 370 41.8 
3 316 395 506 506 
4 172 269 233 706 
5-8 87 153 699 458 

Average 
0-0.9 696 396 24.4 455 

1.0-1.8 768 542 313 351 
1.9-2.7 621 559 403 501 
2.8-8.5 461 720 412 653 

Notes: (1) 

121 

C1) 

(1) 

A person-1DOIlÙI of foUow-up wu cqwvalent 10 four weeu. 
Number of falls per 1.000 person-momm 
Totals for each vanable may dlffer bt."Ca1lSC of mlssmg data. 
Chrorue obsaucnve pulmonary dtsease 

1 () 10 
09 07 

10 10 
14 12 
o 7 05 

10 10 
24 09 

10 10 
05 Il 
29 03 

t 0 t 0 
16 2 1 
19 14 
26 16 
12 23 
36 15 

10 10 
13 08 
17 Il 
17 t 4 
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TABLE 10 

ASSOCIATIONS BETWEEN THE USE OF HEALTH SERVICES 
AND FALL SUSTAINED DURING THE 48-WEEK FOLLOW·UP PERIOD . 

COMPARISON BY AGE GROUP 

............................................................................ _ ................. _ ... __ ... _ ......... ---- ..... -.. --- ---- ................ -.... -_ .. _ .. _ .. _-- -_ .... _ .................................................. ------_ .. 
IncIdence 

USE OF HEAL ru Person·monthsnl IncIdence denslly(l) denslty rano 
SERVICES 65·74 ~75 ~.5-74 ~75 65-74 ~75 

years years years years years years 
n n n n 

-............. _- ......... -.............. _ ..... _- .. -........ _ .... _- ............ -..... __ .. -...... ------_.----_ ...... _ .... __ ..... ----_ .... _----_ ........ _-_ .... -...... --........... -.. ----- .. ---
TOTAL 2,546'- 2,%1"- 34.% 49.6 

Number of ophthalmol0lÎst 
consultations 

0 1,014 77S 26.6 413 
1 1,128 934 328 642 
2 226 269 48.7 26.0 
3 36 83 27.8 48.2 
4·50 142 156 633 57.7 

Number of physiclan 
consultations 

0-1 731 50S 27.4 43.6 
2-3 762 .5.52 39.4 2H 
4-5 4,12 481 18.3 52.0 
6·10 3S9 427 27.9 .53.9 
12·72 202 252 79.2 111.1 

Consultated other health 
prorellionals 

No 1.874 1 .. ,.9 28.8 40.0 
Yes 672 668 46.1 74.9 

Hospltallzed in 1Z mont'" prececUnl 
Initiai Inteniew 

No 2.054 1,720 31.6 46.5 
Yes 492 497 40.7 64.4 

Received homecare 
No 2.390 1.757 31.0 46.7 
Yes 156 460 70.5 6.5.2 

Nota: (II 

~ 

(JI 

A person-molllh of foUow·up wu ecpvalelll 10 four wects. 
Number of falls per 1.000 penon-mondII. 
Tolals for eldl variable may differ because of misslnl dara. 

l.0 10 
1.2 16 
1.8 0.6 
1.0 1.2 
2.4 14 

1.0 1.0 
1.4 0.6 
0.7 1.2 
1.0 12 
2.9 2.5 

1.0 1.0 
1.6 1.9 

1.0 10 
1.3 1.4 

1.0 1.0 
2.3 1.4 
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APPENDIX vm 

DESCRIPTION OF FALL PREVENTION INTERVEN1iONS 

DESCRlPI10N OF INTERVENTION 

Community-Based Interventions 
Obooyo The intervention included (i) an infonnal home safety audit and 
(1984) encouragement 10 modify specific hazards; and either of (ii) an 

intensive "long" (up 10 12 visits) course of home-bascd physical 
therapy including a range of exercises 10 improve posture, Ilalance 
and performance of activities of daily living; or (iü) a "short" (no 
more than 3 visits) course of exercise. 

AlkaIay et al. 
(1984) 

McCabe 
(1985) 

A falls prevention program was carried out in a small middle 
class rwaI commWlity in centtal Israel. Sevenly-four persons in 
the commWlity were over the age of 65. The)mgr8lll included 
group sessions about the causes and prevention of falls (lcclUrCS, 
slides, discussion). Also the family physician and nurse explained 
ta each patient the importance of reducing their intake of 
nonessential drugs (uanqWUlzers and sleeping pills). 

Community nurses in Coventry, England, auempted 10 prevent 
falls and "long-lies" &fiel' falls in 110 housebound elderly referred 
by their geneca! practitioners as being al high risk of falls. They 
assessed generaI health and functional disabilily, safety of the 
home environmenl, use of Medication, diuiness, and blood 
pressure. They provided advice and counselling on how 10 rise 
aflel' a fall, on alanu and alening devices, and on the develop
menl of a social suppon system. In addition they provided 
practical help as required. and referred 10 health or social service 
professionals when necessary. 

EVALUATION 

100 elderly persons seen m commWlity Medical practices in 
Binningham, England who had tallen in the previous four weeks 
were randomly assigned 10 IWO tteatmenl groups. Both groups 
received componenl (i) of the intervention. One group received 
the more intensive exercise program and the other received the 
less intensive program. Mter four months, there was no 
difference in outcJlDe between the I.VO groups. 

The incidence of falls in the six months after the program 
dropped by 72% (from 18 falls 10 5). There was a 46% 
reduction in the use of uanquillizers and hypnotics, and repairs 
and a1le1'ations ID prevenl accidents were made in several homes. 

There was no evaluation of the impact of the program on the 
frequency of falls. However, the nurse noted that the inrervention 
was welcomed if il was confmed 10 medical advice on nutrition 
or use of medication. Advice 00 home modifications was not 
weil received for a variety of reasons (the chent did not view 
home alteration as a none's mie, hazards identified were actually 
well-negotiared by the clienl because of their familiarity with the 
hazards clients did not want 10 accepl or view themselves as 
being al rislt). Interventions suggesred 10 prevent "long Iles" were 
IlOt useful because everything acceptable 10 client had already 
been done. The investigalOr recommended mat preventive 
interventions be preceded by counselling, and that they be offered 
by a :rusred individual Imown 10 clients. 
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Hombrook (1986) 
in Neviu (1987) 

Oison • Malloy 
(1988) 

DESCRIPfION OF INTERVENTION 

A multiple risk factor inteventiOIl program included (i) a home 
safely assessment and a home safely publicatiœ; (ii) an 
assessment of nsk factors for falls including performance 
measures of balance and strength; (iü) encouragement and 
assistance in completing safety repairs and modiflC8lions identified 
in the home audit; (iv) a series of four falls prevention wcrtshops 
covering exercise<t ta improve sarength, balance, flexibüity, posture 
and cooditioning, drug safely and calcium intake; deveiopment of 
social support skills and an environment for group reinforcement; 
and falls risll: awareness and risk control; and (v) guidelines for 
preventive heallh care, and screening and follow-up care for 
vision ~d hearing problems. 

Twenty-one home health aides worting in a federally funded 
program administered by a senior cilizens center in a SOUlhem 
US city, were provided wilh in-service &raiDing ta raise awarencss 
of faU pocential in their homebound patienas, to teach lhem how 
10 assess the home envirorunent for hazards, and ta insttuct them 
about reporting pertinent infomwion ta appropriale health care 
pmfessionals. 

CIiDie-BIRd IDterveDtions 
Wolf-Klein et al, A "Falls Clinie" was esaablished al the Jewish InstilUte for 
(1988) Gerialric Care m Long Island, New York. Thirty-six patients 

received intensive and coordinalCd medical managemenL from a 
gaiabician, neurologist. cardiologist, and physiattist ta identify 
and ll'eat poIeIlUal etiologic f~1OrS for falls such as medication, 
cardiac anythmias, hypotension, and visual impainnenL In 
addition. treatment included home visits by a trained occupational 
lherapist 10 assess and adapt the home environment and 10 
educate patients, families and caregivers regarding appropriaIe 
equipment and precautions. 

IDSlilutioa-Based lDterveations 
Feist (1978) A faD prevenuon nursing mtervention was implemented for 

institutionalized elderly. The components included (i) increased 
staff during high risk evening shifts and a 0001' aid ta respond ta 
calls for help; (li) auempas 10 reduce dose and frequency of 
ttanqulUizer use; (IÜ) flOŒ Iength garments and flimsy footwear 
eliminaled for ambulMory patients; :md (iv) staff were instrucled 
10 provide 9SSisLance promptly. 

~ 

EVALUATION 

2,500 elderly households from the PooIand, Oregon Kaiser 
Pennanente Medicare population were randomized 10 intervention 
or control group. BodI groups received componenas (i) and (ü) 
of the intervention and the experimenlal group received in 
addition the Olher three components (iü, iv, v). lIoth groups were 
followed for 24 monlhs 10 ascenain faUs, in jury, and faU-relalCd 
medical care utilization. Preliminary results indiC8te that no 
consistent differences between groups have emerged in the 
incidence and prevalence of falls and fall-relaled injuries. 

A before-after comparison of the number of patients who fell 
showed Ihal 23% of patienas feU during the 12 months post 
intervention foUow-up, compared 10 100% before the intervention.. 
The investigaaors suggesleCl thal falls are a multidisciplinary issue, 
and recom;nended a team apprœch for successful managemeaL 



;.r~ ;,~ ~ 

------------------------...... ------------------------_.-... _------------------_.-------------------------------------------.-----------------------------------_ .. --_ ... 
DESCRIPTION OF INTERVENTION EVALUATION 

---------------------.. -------------------.------------------------------------------------------------------------------------------------------------------------... ----

Blumenlhal & 
Davie (1980) 

Innes & Turman 
(1983) 

Krishna & 
Oeave (1983) 

Gray-Vickrey 
(1984) 

Severa! SIepS were aalœn lO reduce the risk: of aggravating 
dizziness and falling in a gerialric psychiatrie clinic. These 
included (i) thŒough medical examination before trealmenl; (ü) 
redueing drug regimes ID a minimum before beginning 
psyehottopic medication; (iü) initiating psychottopic drugs al low 
doses and increasing dosage slowly; and (iv) evaluatmg each 
patient fOI' onhoslatic hypocension at eve:ry clinic visiL 

A fall prevention nursing program for institutionalized elderly 
was IeSled at SL Francis Memonal Hospital in 1982. The 
components included (i) a special nursmg care plan for 
identifying and "flagging" patients al high risk of falling (colour 
stickers 00 palienl's door, calI buuon and patienl recŒd); (ü) 
education and O!lgomg remindern to patient and family of die rist 
of falls; (üi) preparing and maintaining a saCe environment (side 
rails up, bed in low position, unnecessary fumiaure removed, call 
light within easy reach, night light worbng, closing door' lO 
reduce noise level); and (iv) assessing pharmacologie effects. 
The nursing depanment eonducled an in-service program 10 
educale staff about the fall prevention program. 
Because die fall raie had risen by 1985, the program was 
reintroduced and in addition 10 the other componenl, included a 
new safety alann device a bauery-operaled alann on die patient's 
leg which alened staff that die patient was getting out of bed. 

A falls education program was delivered 10 the staff in a geriattic 
hospil8l. The program included two one-hour lectures on lIIe 
causes and prevention of falls, a video film on patienl falls, and 
infonned discussion of falls in aU moothly and weekly patienl
orient.ed conferences and seminars. 

A one-hour educational program on safely was inregrated lOlO 

di\Charge planning for the hospitalized elderly. The program 
focused on idcntificatioo of hazards in the home which could 
precipitate a faU, and 00 how 10 improve safely of the home. 

A before-after comparison showed that there were 50% fewer 
falls recorded arter the program lhan in the same month one year 
before. Innes (1985) reponed lhal by 1985. the fall rate had 
risen again because the nursing cafe plan was not used routinely 
(il was 100 complex), because the "flagging" system was DOl 

working, and because new or "per diern" nurses were IlOt kept 
informed of the preventive prograrD. A before-after comparisoo 
of a reinlroduction of the program in 1985 showed lhal during 
the rust quarter of 1985 (afier reinlroduction) there was a 44% 
decrease in the number of falls compared 10 the filSl quarter of 
1984. 

A before-after CompariSOll showed the incidence of falls decreaset.i 
from 32 falls per 1,000 patienl-days 10 20 faUs per 1,000 patienl
days six months arter the education prograID. In addition, the 
program led ID ehmination of bedtime hypnotics, proper use of 
neurolepties and antihypenenslves, and a decrease in the nwnber 
of drugs per patient from 7 10 4. 

Eleven patients were tesled before and arter recelVmg the 
program. There was a 34% mean improvement ln patient's 
k:nowledge of fall hazards. In addition the program also 
mcreased socializalion because participants shared their fears, 
problems. and solutions with nurses and on anoliler. Refresher 
classes may be necessary ta ensure long-tenn memory. 
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Fife et al. 
(1984) 

RainviUe (1984) 

Hemandez &. 
Miller (1986) 

Hill et al. (1988) 

DESCRIPTION Oa:' INTERVENTION 

An individuahzed faU prevention DllfSing intervention "Code 
Orange for SuccessIf was implemented in a community hospilal 
in Cleveland, Ohio. An individualized program was developed 
for patients at rugh risle of falling, based on an infonnal risk 
analysis. (patients idectified as being al high risk had an orange 
symbol placed on the nursing care plan.) 

Patients ID an experimenw unit of SLMary's Hospilal in Srreator, 
Ulinois were assessed for fall risk upon admission and a "standard 
care plan" was implemented for those al high risk. The program 
components iocluded (1) patient and family education on faU 
hazards in the hospital; (Ii) increased staff awareness of the high 
risk patient; and (iü) a special care protocol focusing on transfer 
10 and from bed. 

A fall prevention program was instil'Jled al a geriatnc psychiatrie 
unit It iocluded the develq>ment of simple fall precaution guide
lines 10 rate paben!~ by the degree of obsen-ation they would 
need ta prevent falls (preventive, modified. and strict). 100 flfSt 
b,y 10 successful use of the plan was famlliarization with the rist 
faclOrs for falls by staff, as weil as each patient's hislOry and 
current coRdibon. The second key was specifie, frequent and 
thorough communication among nursing staff members, and the 
third was frequent reassessment of the patient's required degree 
of observation. 

Based on an anaIysis of the eharactensucs of fallers in 1986, 
nurses al the Veterans Admimstration Medical Center of Fon 
Wayne Indiana, mstJtuted a fall prevention intervenuon. Patients 
al high nslc of fallmg were identifJed al admisSlOll. and sample 
nursmg care plans contamtng seleeted nursing dtagnosis and 
inlelVentions were placed ln 00leb00ks in the conference room 
fŒ easy reference. Pauent and nwse awareness and education 
programs were also IDSbluted. 

EVALUATION 

The program was implemented in two of four units that were 
comparable in census and age of patients. At the end of 12 
weeks. there was no difference in the number of falls reported 
in the experimental and control units. 

A before-after comparison showed a 10% decrease in falls. 
indicatmg that the fall prevention program had positive resuJts. 

A before-after comparisœ showed that falls were reduced over 
82% during a lWo-yes period. 

Companson of patient (alls befŒe and after the intervention 
indicated a trend IOward greater JUtient safety and mcreased staff 
awareness. Consciousness I3lsing had a positive effeet on 
increasmg the accuracy in assessment and mdIvldualization of 
patient eare plans. 
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DESCRIPTION OF INTERVENTION EVALUATION 

------------------_ .. _-------_ .. _------------------------------_ ... ---_ ..... _------------------------------------------------------------------------------..... _--_ .. _---------
Dubner &, 
Creech (1988) 

Rubenstein el al. 
(1990) 

An infrared scannmg syslem was installed in an 18-bed 
psychogeriall1c unit at SL Albans Hospital in Radford, Virginia, 
10 signal the nW"Sing station when a patient left bis bed. The 
system was usually activated only during the night shifl In 
addition. standmg blood pressure was evaluated prior 10 
administration of psychotropic medicauon, and medtcation was 
withheld If the patient complained of dizzmess or unsteadiness. 

Within seven days of a falI. ambulatory subjects living in a Iong
term residential care facihty for elderly persans in Ùle Jewish 
Home for the Agmg of Greater Los Angeles, received a 
comprehensive post fall assessmenl This included a detailed 
physical examination and envÎro!1mental assessment by a muse 
practitioner; Iaboratory tests; electrocardiogram; and 24-hour 
Holter monitoring. (Probable) causes of falls, identified risk 
factors, and lherapeutic recQlllmandauons were given to the 
palient's primary physician. 

A before-after comparison showed lhat there was a staUstically 
significant reduction in the mean number of falls pel' month afler 
installation of infrared scanning. 

In a randomized clinical trial 160 subjects were assigned ta 
receive eilher assessmenl (n=79) 01' usual care (control group, 
n=81). Through the assessment. many remediable problems (i.e. 
weakness, environmental hazards, orthostatic hypotention, drug 
side effccts, gait dysfuncuon) were deleCted. At the end of the 
2-year foIlow-up, this intervention group had 26% fewer 
hospitalizations and a 52% reduction in hospital days, compared 
with conll'Ols. They also had 9% fewer falls and 17% fewer 
dead1s, but lhese IrCnds wc:re DOl SIalislically significanL 

j 



r 
• 

REFERENCES 

Alkalay L, Alcalay J, Sherry C. Reducing falls among the elderly in a small cornrnunity. 
Practitioner 1984;228:698. 

Blumenthal MD, Davie JW. Dizziness and fa!ling in elderly psychiatrie outpatients. Am J 
Psychiatry 1980; 137:203-6. 

Dubner NP, Creech R. Using infrared scanning to decrease nighuime falls on a 
psychogeriatric unit. Hosp Community Psychiatry 1988;39:79-81. 

Feist RR. A survey of accidentaI falls in a small home for the aged. J Gerontol Nurs 
1978;4:15-7. 

Fife DD, Solomon P, Stanton M. A risklfalls program: code orange for success. Nurs 
Manage 1984;15:50-3. 

Gray-Vickrey M. Education to prevent faIls. Geriatr Nurs 1984;5: 179-83. 

Hemandez M, Miller 1. How to reduce faIls in the elderly. Geriatr Nurs 1986;7:97-102. 

Hill BA, Johnson R, Garrett Bl Reducing the incidence of faIls in high risk patients. J 
Nurs Adm 1988;18:24-8. 

Hombrook (1986) in Nevitt MC. HeaIth promotion and aging. Falls and instability in the 
elderly: host and behavioral factors. A background paper prepared for the Surgeon 
General's Workshop on Health Promotion and Aging. Department of Medicine and 
Epidemiology, University of Califomia, 1987. 

Innes EM, Tunnan WG. Evaluation of patient falls. QRB 1983;9:30-5. 

Krishna KM, Van C'leave RJ. Decrease in the incidence of patient falls in a geriatric hospital 
after educational programs. J Am Geriatr Soc 1983;31:187. 

McCabe F. Mind you don't faIl. Nurs Mirror 1985; 160:52-6. 

OboGyo T, Drummond M, Isaacs B. Domiciliary physiotherapy for old people who have 
faIlen. Rehabil Med 1984;5:157-60. 

OIson M, Malloy C. Falls: a challenge to home health aides. Home Heallhc Nurse 
1988;5:26-32. 

Rainville NG. Effect of an irnplemented fall prevention program on the frequency of patient 
faIls. QRB 1984:1O:287-9l. 

Rubenstein LZ, Robbins AS, Josephson KR, Schulman BL, Osterweil D. The vaIue of 
assessing faIls in an elderly population: A randomized clinical trial. Ann lnt Med 

~.... 1990; 113:308-16. 

Wolf-Klein GP, Silverstone FA, Basavaraju N, Foley CJ, Pascaru A, Ma P. Prevention of 
falls in the elderly population. Arch Phys Med Rehabil 1988;69:689-91. 


