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BSTRACT

 

Background

 

Falls warrant investigation as a risk
factor for nursing home admission because falls are
common and are associated with functional disabil-
ity and because they may be preventable.

 

Methods

 

We conducted a prospective study of a
probability sample of 1103 people over 71 years of
age who were living in the community. Data on dem-
ographic and medical characteristics, use of health
care, and cognitive, functional, psychological, and
social functioning were obtained at base line and one
year later during assessments in the participants’
homes. The primary outcome studied was the num-
ber of days from the initial assessment to a first long-
term admission to a skilled-nursing facility during
three years of follow-up. Patients were assigned to
four categories during follow-up: those who had no
falls, those who had one fall without serious injury,
those who had two or more falls without serious in-
jury, and those who had at least one fall causing se-
rious injury.

 

Results

 

A total of 133 participants (12.1 percent)
had long-term admissions to nursing homes. In an
unadjusted model, the risk of admission increased
progressively, as compared with that for the patients
with no falls, for those with a single noninjurious fall
(relative risk, 4.9; 95 percent confidence interval, 3.2
to 7.5), those with multiple noninjurious falls (rela-
tive risk, 8.5; 95 percent confidence interval, 3.4 to
21.2), and those with at least one fall causing serious
injury (relative risk, 19.9; 95 percent confidence inter-
val, 12.2 to 32.6). Adjustment for other risk factors
lowered these ratios to 3.1 (95 percent confidence in-
terval, 1.9 to 4.9) for one noninjurious fall, 5.5 (95
percent confidence interval, 2.1 to 14.2) for two or
more noninjurious falls, and 10.2 (95 percent confi-
dence interval, 5.8 to 17.9) for at least one fall caus-
ing serious injury, but the association between falls
and admission to a nursing home remained strong
and significant. The population attributable risk of
long-term admission to a nursing home for these
three groups (the proportion of admissions directly
attributable to the three categories of falls) was 13
percent, 3 percent, and 10 percent, respectively.

 

Conclusions

 

Among older people living in the
community falls are a strong predictor of placement
in a skilled-nursing facility; interventions that pre-
vent falls and their sequelae may therefore delay or
reduce the frequency of nursing home admissions.
(N Engl J Med 1997;337:1279-84.)
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ETWEEN 3 percent and 5 percent of per-
sons over the age of 65 years are admitted
to a skilled-nursing facility in this country
each year.

 

1,2

 

 The lifetime risk of admission
to a nursing home for people who are 65 years old
is about 45 percent for women and 28 percent for
men.

 

3,4

 

 Older age, female sex, white race, living alone,
lack of social support, physical and mental impair-
ment, limitations on the ability to perform activities
of daily living, and the presence of specific medical
conditions have all been identified as predictors of
placement in a skilled-nursing facility.

 

1-7

 

 Falls and
injuries caused by falls are another group of risk
factors for institutionalization that warrant further
investigation, particularly since they are potentially
modifiable.

Thirty percent of people over the age of 65 years
who live in the community fall each year; this pro-
portion increases to 50 percent by the age of 80
years.

 

8-10

 

 Each year, at least 10 percent of older peo-
ple have a serious injury caused by a fall, such as a
fracture, joint dislocation, or severe head injury.

 

11-13

 

Such falls and the injuries they cause are associated
with pain, loss of confidence, and restricted activi-
ty.

 

8,11,12,14

 

 Although in earlier studies, interventions
targeted to nursing home residents

 

15,16

 

 or nonspecif-
ic interventions

 

17-19

 

 proved ineffective in reducing
the rate of falls, several recent programs have been
more successful.

 

20-23

 

 Indeed, in three clinical studies
among older persons living in the community, the
rate of falling in the group assigned to the interven-
tion was 25 to 40 percent lower than that in the
control group.

 

20-22

 

Falling has been found in previous studies to be
associated with subsequent admission to a nursing
home.

 

24-26

 

 Important factors that might confound
the relation between falling and institutionalization
have not always been controlled for in these studies.
Indeed, the relation between falls and subsequent
placement in a skilled-nursing facility was less strong
after adjustment for the ability to perform activities
of daily living in one study.

 

26

 

 Only falls that had oc-
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curred before the base-line interview — up to four
years before placement in a skilled-nursing facility —
were considered in this study, however, and there
was no differentiation between injurious and nonin-
jurious falls.

 

26

 

 We undertook the present study to
determine whether, and to what extent, falls and in-
juries due to falls are independently associated with
the risk of admission to a skilled-nursing facility.

 

METHODS

 

Participants

 

The participants represented a probability sample of residents
of New Haven, Connecticut, who were at least 72 years of age
and living in the community. To recruit participants, we conduct-
ed a census of all 2483 age-restricted housing units in the city
(i.e., those designed for older persons), as described previous-
ly.

 

13,27

 

 In addition, every 62nd non–age-restricted housing unit,
identified through utility listings, was sampled, along with the
next 12 addresses, to be screened for the possible inclusion of res-
idents in the study. Of the 1436 persons 72 years of age or older
who were identified in these households during the base-line in-
terviews, conducted from October 1989 through August 1990,
only 44 (3 percent) were deemed ineligible because they did not
speak English, Spanish, or Italian; could not follow simple com-
mands; or were not ambulatory within their own households.
Among the 1392 eligible participants, 1103 (79 percent) agreed
to be enrolled.

 

Base-Line Data Collection

 

Base-line interviews and assessments were completed in partic-
ipants’ homes by trained nurses, who obtained information on
each participant’s age, sex, race, marital status, living situation,
type of housing (public age-restricted, private age-restricted, or
non–age-restricted), previous admissions to nursing homes, and
history of falls and injuries due to falls. Chronic conditions were
identified from the participants’ statements about whether a doc-
tor had ever told them that they had a myocardial infarction,
stroke, cancer, diabetes mellitus, arthritis, or Parkinson’s disease,
and whether they had ever had a hip fracture, other fracture since
they reached 50 years of age, or amputation.

The Folstein Mini–Mental State Examination, the depression
scale of the Center for Epidemiologic Study (CES-D), and the
Spielberger State–Trait Anxiety Inventory were administered to
assess mental status, depressive symptoms, and anxiety, respective-
ly.

 

28-30

 

 Participants were asked about their ability to perform seven
“basic” activities of daily living (eating, grooming, bathing, dress-
ing, transferring from bed to chair, using the toilet, and walking
across a room) and four “instrumental” activities of daily living
(shopping, light housework, heavy housework, and using trans-
portation) without the help of another person.

 

31,32

 

 The questions
about the perceived availability of instrumental social support
(i.e., help with instrumental activities of daily living) and emo-
tional social support were adapted from the New Haven Estab-
lished Populations for Epidemiologic Studies of the Elderly ques-
tionnaire.

 

33

 

 Each participant completed the Falls Efficacy Scale,
rating on a 10-point scale how confident he or she felt about car-
rying out each of 10 activities of daily living without falling (total
score, 0 to 100).

 

34

 

Hearing was assessed by the whisper test.

 

35

 

 Corrected near vis-
ual acuity was assessed with the Rosenbaum card; visual impair-
ment was calculated as a percentage.

 

36

 

 Body-mass index was cal-
culated as the weight in kilograms divided by the square of the
height in meters, on the basis of the values reported by the par-
ticipants. The participants were grouped according to whether
their body-mass index was low, intermediate, or high, as follows:
for men, 

 

�

 

23.0, 23.0 through 26.3, and 

 

�

 

26.4; for women,

 

�

 

22.4, 22.4 through 26.3, and 

 

�

 

26.4. Each participant com-

pleted a battery of six timed physical-performance tasks — foot
taps, standing up from a chair three times, turning in a full circle,
bending over, completing a 6-m (20-ft) rapid-pace walk, and
signing his or her name. These six measures were rescaled and
summed so that the final score on the physical-performance bat-
tery ranged from 0 (indicating the worst level of physical func-
tion) to 6 (indicating the best).

A second face-to-face assessment, during which the question-
naires and physical assessments were repeated, was conducted a
median of 12 months after the base-line interview.

 

Assessment of Falls

 

Falls, defined as unintentional movements to the floor or
ground, were ascertained by means of monthly “fall calendars”
completed daily by the participants.

 

13

 

 Calendars were mailed back
at the end of each month; participants were contacted by telephone
if the calendars were not returned or if a fall was recorded. Serious
injuries incurred in falls included fractures and joint dislocations;
head injuries resulting in the loss of consciousness and hospitaliza-
tion; joint injuries, other than dislocations, that resulted in hospi-
talization or decreased activity; and internal injuries resulting in
hospitalization. These injuries were ascertained from a combina-
tion of hospital records, emergency department records, and par-
ticipants’ reports, with use of a previously described algorithm.

 

13

 

Patients were assigned to four categories according to their status
with respect to falls: those with no falls, those with one fall without
serious injury, those with at least two falls without serious injury,
and those with one or more falls causing serious injury.

 

Admission to a Skilled-Nursing Facility

 

Connecticut has a long-term care registry to which, since 1977,
all skilled-nursing facilities have been required to report admis-
sions. Information on the length of stay, admitting diagnosis, and
payer status are reported for all residents. We submitted identify-
ing data on all members of the study cohort (Social Security
number, name, date of birth, sex, and race) to the registry, which
identified matches with residents listed. One questionable match
that could not be confirmed with additional information available
in the cohort files was considered a nonmatch. Registry data were
obtained for the period from October 1985 through September
1993, thus giving us complete data on nursing home admissions
for the entire follow-up period as well as four years before the be-
ginning of the study. The outcome was defined as the first admis-
sion to a skilled-nursing facility during study follow-up (defined
as the time from the base-line interview through 30 days after the
3-year assessment, or 37 months if the participant was not reas-
sessed) for which Medicare was not the sole payer. We excluded
stays that were entirely covered by Medicare in order to eliminate
admissions for short-term restorative or rehabilitative care after
surgery or medical illnesses or for rehabilitation after falls result-
ing in injuries such as a hip fracture. We further stipulated that
the stay must be of at least two weeks’ duration.

 

Statistical Analysis

 

The covariates were selected because of their potential associa-
tion either with the fall-related variables or with admission to a
skilled-nursing facility. For modeling purposes, the covariates were
grouped into several categories. The demographic variables in-
cluded age, sex, race, education level, living arrangements, and
type of housing. The psychosocial–cognitive variables included
the scores on the CES-D, the Spielberger State–Trait Anxiety In-
ventory, the Falls Efficacy scale, the Folstein Mini–Mental State
Examination, and the perceived amount of instrumental and
emotional support received. The health-related and functional
variables included the number of chronic conditions, body-mass
index, degree of visual impairment, degree of hearing deficit,
number of hospitalizations for reasons other than injury during
the follow-up period (based on continuous review of discharges
from the two local acute care hospitals), history of previous nurs-
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ing home stays, the seven-item basic-activities-of-daily-living
scale, the four-item instrumental-activities-of-daily-living scale,
and the summed score on the physical-performance battery.

Bivariate associations between each of the base-line covariates
and admission to a skilled-nursing facility were assessed with use of
the chi-square test for categorical variables and t-tests for continu-
ous variables. To test the crude association between the partici-
pant’s status with regard to falls and admission to a skilled-nursing
facility, we classified each participant according to the most serious
category that he or she had been in at any time before admission
to a skilled-nursing facility (or the end of study follow-up or death,
for those without a stay in a skilled-nursing facility).

We examined the overall distribution of each continuous vari-
able and the pattern of its association with both status with re-
spect to falls and placement in a nursing home in order to deter-
mine whether there was an obvious threshold value or whether
the variable should be treated continuously. We also considered
accepted clinical cutoffs for a given variable (e.g., a score 

 

�

 

16 on
the CES-D). We then constructed proportional-hazards models
including only fall status and a single covariate, in order to test
which type of measurement of the covariate had the greatest ef-
fect on the regression coefficients for fall status. For all continu-
ous variables, we also tested for higher-order effects by examining
a model that included both a linear and a quadratic term. The
quadratic term was maintained if the P value for its association
with admission to a skilled-nursing facility was less than 0.1 or if
it produced a marked reduction in the coefficients for fall status
as compared with the linear term alone. For variables with a sub-
stantial amount of missing data (

 

�

 

5 percent), we categorized the
variable so as to adjust as well as possible for confounding and
then included “missing” as an additional category. The score on
the CES-D, the State–Trait Anxiety Inventory, and body-mass in-
dex were treated in this way. The categories for body-mass index
were established separately for men and women.

Multivariate analysis was carried out with use of proportional-
hazards regression with time-dependent covariates. The outcome
was the number of days from the base-line interview to a first ad-
mission to a skilled-nursing facility that met our criteria; data on
participants without an admission were censored at the time of
death or at the end of study follow-up, as appropriate. In construct-
ing the time-dependent covariates for fall status, we assumed that
the effect of a fall would last three months; thus, when a fall oc-
curred, the participant was counted in the appropriate category
with respect to falls from the date of the fall until three months lat-
er. At that point, unless another fall had occurred, the participant
was recategorized as having no falls until another fall occurred or
until the end of follow-up. The number of hospitalizations for rea-
sons other than injury was also updated continuously, according to
the dates of hospital admission; thus, this time-dependent covariate
represented the cumulative total of non–injury-related hospitaliza-
tions. The other covariates, which were assessed at base line and at
the one-year follow-up interview, were updated at the time of the
one-year interview. If participants had missing data at the one-year
follow-up interview, base-line values of the covariates were main-
tained. Because there is no software currently available to compute
weighted proportional hazards with time-dependent covariates, we
instead added dummy variables for the type of housing to account
for the stratified sampling design.

A series of hierarchical proportional-hazards models was con-
structed, in which each category of covariates was successively
added. The first model included only the dummy variables for fall
status, and the final model included all three groups of covariates.
The population attributable risk of placement in a nursing home
associated with fall status (i.e., the proportion of the admissions
that were directly attributable to each category of fall) was cal-
culated from this final model according to the following formu-
la: (100

 

�

 

prevalence

 

�

 

(hazard ratio

 

�

 

1))

 

�

 

(prevalence

 

�

 

(hazard
ratio

 

�

 

1)

 

�

 

1). Prevalence was calculated as the number of per-
son-years of observation with the risk factor, divided by the total
number of person-years of observation. The final model was re-
peated with participants assigned to their most serious category

with respect to falls throughout the remainder of follow-up, rath-
er than reverting to the “no-falls” category after three months.

 

RESULTS

 

Nursing Home Admissions

 

Of the 1103 members of the cohort, 165 (15.0
percent) had at least one stay in a skilled-nursing fa-
cility during follow-up. Twenty-nine participants had
stays that were covered completely by Medicare, and
three had stays of less than two weeks. Thus, a total
of 133 participants (12.1 percent) had stays in
skilled-nursing facilities that met our criteria for
long-term care. Of these 133, 12 had an earlier nurs-
ing home stay that was entirely covered by Medicare.
The median time from base line to admission was
601 days (range, 10 to 1151). Forty-seven partici-
pants remained in a skilled-nursing facility at the end
of follow-up. For the remaining 86 participants, who
either died in the nursing home (12 patients) or
were discharged (74), the median length of stay was
135 days.

 

Bivariate Analyses

 

As shown in Table 1, several characteristics were as-
sociated with admission to a skilled-nursing facility in
bivariate analyses. Many of these characteristics were
also associated with the participants’ status with re-
spect to falls. When the data were analyzed according
to participants’ most serious fall status before admis-
sion to a skilled-nursing facility or censoring of data,
fall status was significantly associated with nursing
home placement (P

 

�

 

0.001). The bivariate relation
between the category with respect to falls and the risk
of admission to a skilled-nursing facility during each
of the three years of follow-up was similar to that
shown in Table 1 for the entire follow-up period. 

Among the 137 participants with a serious injury
due to a fall during follow-up, 95 had fractures (33
of the hip, 7 of the pelvis, 13 of other sites in the leg
or foot, 7 of the humerus, 15 of other sites in the
arm or hand, 17 of ribs or vertebrae, 2 of facial
bones, and 1 of unknown type); 12 had serious joint
injuries; 2 had intracranial injuries; and 28 had other
serious injuries necessitating medical care and a re-
duction in activity.

Table 2 shows the results of the series of propor-
tional-hazards models. In the unadjusted model, even
a single, noninjurious fall was associated with an ele-
vated risk of placement in a nursing home. Partici-
pants with multiple noninjurious falls had a higher
risk than those with a single fall, whereas those with
one or more falls that caused serious injury were at
the highest risk of placement in a skilled-nursing fa-
cility. The sequential adjustment for the covariates
lowered the hazard ratios associated with falling, but
for each category of status with respect to falls the
relation remained statistically significant. The pop-
ulation attributable risk of placement in a skilled-nurs-
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ing facility for each category of fall was calculated
on the basis of the full proportional-hazards model
(model 4 in Table 2). The population attributable
risks were 13 percent for one noninjurious fall,
3 percent for two or more noninjurious falls, and 10
percent for at least one fall causing serious injury.
The cumulative attributable risk for the three cate-

gories of falls was thus 26 percent. The adjusted rel-
ative risks from the final model, in which partici-
pants maintained their worst fall status from the
time of the fall until the end of follow-up, were 3.1
(95 percent confidence interval, 1.7 to 5.4) for one
noninjurious fall, 5.0 (95 percent confidence inter-
val, 2.7 to 9.2) for two or more noninjurious falls,

 

*Plus–minus values are means 

 

	

 

SD. P values are from chi-square tests in the case of categorical variables and t-tests in the case of continuous variables.
The characteristics are presented in the form used in the models. A “missing” category is shown if one was included in the models (see the Methods section).

†This characteristic was significantly associated with status with respect to falls (P

 

�

 

0.05 by the chi-square test for categorical variables, and by analyses
of variance for continuous variables). MMSE denotes Mini–Mental State Examination, and ADL activities of daily living. 

‡See the Methods section for definitions.

§Scores on the Folstein Mini–Mental State Examination

 

28

 

 range from 0 to 30, with higher scores indicating better cognitive status.

¶Scores on the Center for Epidemiologic Study — Depression scale

 

29

 

 (CES-D) range from 0 to 60, with higher scores indicating more depressive symptoms.

 

�

 

Scores on the Spielberger State–Trait Anxiety Inventory

 

30

 

 range from 20 to 80, with higher scores indicating greater anxiety.

**On this battery of tests, higher summary scores indicate faster performance of tasks.

††On this scale, higher scores indicate greater confidence.

‡‡Non–injury-related hospitalizations were defined as admissions for reasons other than the treatment of fall-related injuries at any time from the base-
line interview until admission to a skilled-nursing facility, death, or the end of follow-up.

§§In this tabulation, participants were assigned to the highest (worst) category for which they met the criteria during follow-up.
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970)

Age (yr)†

Female sex (%)†

White race (%)

Education (yr)

Type of housing (%)
Private, age-restricted
Public, age-restricted
Non–age-restricted

Living situation (%)
Married
Living with others
Living alone

No. of chronic conditions†‡

No. of medications†

Score on Folstein MMSE

 

�

 

20 (%)†§

Score on CES-D scale (%)†¶

 

�

 

16
0–15
Missing

Spielberger State–Trait
Anxiety Inventory (%)†

 

�

 

�

 

32
0–31
Missing

Instrumental social support‡
Not needed
Available
Not available

83.3

 

	

 

5.8

75.2

89.5

9.3

 

	

 

3.5

69.9
9.8

20.3

17.3
6.0

76.7

1.3

 

	

 

1.0

4.1

 

	

 

2.6

30.2

26.3
50.4
23.3

48.9
32.3
18.8

8.0
80.8
11.2

79.1

 

	

 

5.0

72.6

83.2

9.6

 

	

 

3.6

55.2
10.6
34.2

24.0
9.2

66.8

1.4

 

	

 

1.1

3.7

 

	

 

2.7

10.3

19.0
68.9
12.2

42.6
46.7
10.7

18.0
75.2
6.9

 

�

 

0.001

0.525

0.064

0.354

0.003

0.071

0.746

0.156

 

�

 

0.001

 

�

 

0.001

0.002

0.008

Emotional social support†‡
Not needed
Available
Not available

16.9
68.5
14.5

17.2
74.3
8.5

0.088

Body-mass index (%)†‡
Low
Intermediate
High
Missing

42.9
24.8
21.8
10.5

30.1
31.8
32.6
5.6

 

�

 

0.001

Visual impairment (%)†‡

 

�

 

40 
40–75

 

�

 

75

37.8
37.8
24.4

62.0
24.9
13.1

 

�

 

0.001

No. of words missed on
whisper test‡

4.8

 

	

 

4.7 2.7	3.9 �0.001

Urinary incontinence �1
time/wk (%)†

23.7 13.1 �0.001

No previous stay in skilled-
nursing facility (%)†

87.2 96.3 �0.001

Score on physical-performance
battery†‡**

3.9	1.2 4.6	0.9 �0.001

Falls Efficacy score †‡†† 73.2	27.7 86.1	19.6 �0.001

Any disability in ADL (%)†‡ 28.6 10.8 �0.001

No. with disabilities in instru-
mental ADL†‡

1.8	1.4 1.1	1.2 �0.001

No. of non–injury-related
hospitalizations (%)†‡‡

0
1
�2

44.4
27.8
27.8

67.2
19.0
13.8

�0.001

Status with respect to falls§§
No falls
1 Fall without serious injury
�2 Falls without serious injury
�1 Fall with serious injury

24.8
23.3
22.6
29.3

50.6
22.3
17.0
10.1

�0.001
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and 11.6 (95 percent confidence interval, 6.6 to
20.5) for one or more falls causing serious injury.
The attributable risks were 25 percent, 27 percent,
and 38 percent, respectively.

DISCUSSION

In this prospective study of a representative cohort
of older persons living in the community, we found
an independent relation between falls and long-term
placement in a skilled-nursing facility. The relation be-
tween falls and nursing home admission remained
strong even after sequential adjustments for the oth-
er factors known to be associated either with falls or
with placement in a skilled-nursing facility.

From this observational study, we cannot establish
a direct cause-and-effect relation between falls and
placement in a skilled-nursing facility. Our methods
and analyses were designed, however, to assess the ev-
idence of an association in an unbiased manner. First,
both falls and admissions were ascertained prospec-
tively. Short stays in a skilled-nursing facility and stays
that might have occurred only for rehabilitation after
a fall were excluded from the analysis. The matching
between the cohort and the long-term care registry
data sets was performed with use of a carefully de-

signed and validated algorithm by personnel unaware
of the status of participants with respect to falls. Sec-
ond, the fact that in each case the fall preceded admis-
sion to a nursing home was ensured by prospective
and continuous monitoring of both risk factors and
outcomes. Third, we ensured a close temporal relation
between falls and admissions by limiting the duration
of a particular status with respect to falls to the three
months after the event. Fourth, we adjusted for a large
number of potential confounders through our hierar-
chical, multivariate models. In order to provide a con-
servative estimate of the risk associated with falls, we
selected the measurement strategy for each confound-
er (continuous or categorical with the cutoff set at
the best threshold) that most strongly affected the
coefficients for fall status. As expected, because the
covariates were known to be associated both with fall-
ing and with placement in a skilled-nursing facility,
the strength of the relation was lessened somewhat by
these adjustments. It is possible that additional un-
measured factors confounded the relation between
status with respect to falls and placement in a skilled-
nursing facility even though we adjusted for data on a
wealth of physical, psychological, cognitive, and social
factors measured at base line and during follow-up.

*Fall status was maintained for three months after a fall; the participant was then considered to
have no falls until another event occurred. Demographic characteristics included in the models were
age (in years), sex, race (white, as compared with other), years of education, type of housing (public,
age-restricted or non–age-restricted, as compared with private, age-restricted), and living situation
(married or living with others, as compared with living alone). Psychosocial and cognitive character-
istics included were the score on the CES-D (�16 or unknown, as compared with 0 to 15), the score
on the State–Trait Anxiety Inventory (�32 or unknown, as compared with 0 to 31), Falls Efficacy
score (0 through 100), emotional and instrumental social support (not available or not needed, as
compared with available), and the score on the Folstein Mini–Mental State Examination (�20 as
compared with 20 to 30). Health-related and functional characteristics included were the number of
chronic conditions, body-mass index (low, high, or missing, as compared with intermediate), degree
of visual impairment (�40 percent, 40 to 75 percent, or �75 percent), degree of hearing impairment
(number of words missed on the whisper test), number of non–injury-related hospitalizations (0, 1,
or �2), urinary incontinence (�1 time per week), number of medications, previous nursing home
admissions, any impairment in activities of daily living, instrumental-activities-of-daily-living score
(0 through 4), and score on the physical-performance battery (linear and quadratic terms).

TABLE 2. HAZARD RATIOS FOR ADMISSION TO A SKILLED-NURSING FACILITY ASSOCIATED 
WITH FALLS AND INJURY DUE TO FALLS.*

MODEL

NO. COVARIATES

1 FALL 
WITHOUT

SERIOUS

INJURY

�2 FALLS

WITHOUT

SERIOUS

INJURY

�1 FALL

WITH

SERIOUS

INJURY

hazard ratio (95% confidence interval)

1 Fall status only 4.9 (3.2–7.5) 8.5 (3.4–21.2) 19.9 (12.2–32.6)

2 Fall status and demographic
characteristics

4.2 (2.7–6.6) 7.1 (2.8–17.7) 16.6 (10.0–27.6)

3 Fall status, demographic char-
acteristics, and psychosocial 
and cognitive characteristics

3.7 (2.4–5.8) 5.3 (2.1–13.5) 12.3 (7.2–21.1)

4 Fall status, demographic char-
acteristics, psychosocial and 
cognitive characteristics, and 
health-related and functional 
characteristics

3.1 (1.9–4.9) 5.5 (2.1–14.2) 10.2 (5.8–17.9)
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The mechanisms by which falls and injuries due to
falls lead to placement in a skilled-nursing facility are
plausible and readily apparent. Falls have been shown
to result in a decline in function as a result both of
physical injury and of a loss of confidence with regard
to the ability to perform functional activities.37 In-
deed, the reduction in the hazard ratios for each cat-
egory of status with respect to falls when physical
performance and functional disability were added to
the model suggests that decline in function might
partially, albeit not totally, explain the increased risk
of placement in a skilled-nursing facility among eld-
erly people who fall. Furthermore, the inability to get
up after a fall, reported by up to half of people who
fall, was previously found to be associated with place-
ment in a skilled-nursing facility.27 Although we can-
not exclude the possibility that falling is merely a
marker for frailty in persons already at risk of institu-
tionalization, another plausible interpretation of our
findings is that falls, particularly frequent and injuri-
ous falls, contribute, along with physical, psychologi-
cal, functional, and social factors, to the decision by
older persons and their families to pursue placement
in a skilled-nursing facility. Falls may precipitate ad-
mission to a nursing home among older persons with
cognitive, physical, and social risk factors. Indeed, pa-
tients and their families often tell their health care
providers that this has occurred.

Given the loss of autonomy and privacy and the fi-
nancial costs associated with institutionalization, the
identification of potentially preventable or modifi-
able risk factors should be a high priority. In ran-
domized, controlled intervention trials, the rate of
falling has been reduced by up to 40 percent among
older persons living in the community.20-23 The pre-
ventive strategies tested in these trials, including ad-
justments in medications, exercise regimens, and be-
havioral recommendations, are feasible and relatively
cost effective, and they could readily be incorporated
into the care of older persons living in the commu-
nity. The evidence suggests that preventing falls and
their sequelae may delay or reduce admissions to nurs-
ing homes.

Supported by a grant (RO1 AG07447) and a Claude D. Pepper Older
Americans Independence Center grant (P60AG10487) from the National
Institute on Aging.
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