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Abstract
OBJECTIVES— To measure the prevalence of fear of falling in older adults at the time of long-
term care (LTC) enrollment and identify potentially treatable risk factors for low fall related self-
efficacy.

DESIGN— Prospective cohort study.

SETTING— Three LTC programs in Upstate New York.

PARTICIPANTS— 112 new enrollees in LTC, aged 55 or older, who passed a cognitive screen.

MEASUREMENTS— Self-reported falls, the falls efficacy scale (FES), medical conditions, the
short geriatric depression scale, and physical performance measures (Berg balance scale, hip flexor,
knee extensor and grip strength, gait speed and a six-minute walk).

RESULTS— Of the 54 subjects (48.2%) who reported fear of falling, 41 (75.9%) reported activity
modification secondary to fear. Fearful subjects were more likely to be female (P=.003), report low
back pain (P=.030) and lower extremity arthritis (P=.048). Fearful subjects were weaker at the hip
(P<.001) and knee (P=.001), and had shorter six-minute walk distances. Subjects with better FES
scores had better Berg scores (P<.001), had greater hip and knee strength, had faster gait speeds and
walked further in six minutes (P<.001, P=.006, P=.001 and P=.001 respectively). Subjects with low
FES scores and fearful subjects were more likely to have depressive symptoms (P=.003, P=.044,
respectively).

CONCLUSION— Falls and fear of falling are more common in new LTC enrollees than in
previously described community dwelling and SNF cohorts. Attention to associated characteristics
like depression, arthritis, low back pain and lower extremity weakness may identify opportunities to
reduce fear and improve patient safety during this transitional period.
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INTRODUCTION
Long-term care (LTC) programs provide personal care and related health services on an
extended basis to those who are unable to care for themselves. LTC programs are based in a
variety of settings including the home, the community, and skilled nursing facilities. Efforts
to create safe transitions are especially important for those newly enrolling in LTC programs,
as this population, by virtue of its medical complexity, prevalent cognitive impairment and low
health literacy, is particularly vulnerable to adverse events during transitional periods (1).
Transition of older adults into LTC is common. Individuals at the age of 65 are estimated to
have a 46 percent lifetime risk of being admitted to a nursing home (2). During the transition
period to a new LTC facility, older adults are at increased risk of falls (3). Falls have significant
morbidity and mortality for older adults.

Fear of falling is a risk factor for falls in older adults. It has widespread physical and
psychological impacts. Decreases in physical activity associated with fear of falling are thought
to decrease strength, physical function and socialization, and thereby further increase the risk
of falling and incite a dangerous cycle of more fear and falls (4). In community dwellers, frailty,
high burden of medical conditions and depression have been recognized as risk factors for fear
(5–7). Studies suggest that fear of falling contributes to poor quality of life and is a risk factor
for institutionalization (6,8–11). Despite these findings, a paucity of studies address fear of
falling in LTC participants.

In a study of fear of falling in established nursing home residents, 46 percent of subjects
reported fear of falling when asked simply “are you afraid of falling?” Fearful subjects were
more likely to have low functional status and impaired balance and gait. Over time, fear of
falling was predictive of further functional declines (12). An important next step to
understanding fear in LTC is exploring whether residents enter programs with high rates of
fear or if fear develops after enrollment. Understanding of fear of falling at enrollment is critical
because this is when many interventions to improve physical function and decrease falls are
initiated. Identification of risk factors for fear could improve efforts to prevent the adverse
outcomes of fear.

In community dwellers, fear of falling that leads to activity modification is associated with
significant consequences including loss of strength, poor physical performance, and increased
risk of falls (13). For community dwellers, risk factors for activity modification secondary to
fear include physical frailty, medical co-morbidities and depressive symptoms (14). Prevalence
and risk factors for activity modifying fear in new LTC enrollees have not been described.

We hypothesized that fear of falling and activity-modifying fear of falling would be common
in new enrollees in LTC. We also hypothesized that identifiable, potentially treatable risk
factors for low falls related self-efficacy and fear of falling exist in new LTC enrollees.

METHODS
Subject Recruitment

Data used are from the study “Function, Quality of Life and Health Care Utilization in Three
LTC Models” which was supported by a grant from the National Institute on Aging and a
General Clinical Research Center grant from the National Center for Research Resources, NIH.
New enrollees in three LTC programs in Upstate New York were invited to participate.
Programs included were: 1) a Program of All – Inclusive Care for the Elderly [PACE] 2) a
long-term home health care program [LTHHC] and 3) a skilled nursing facility [SNF]. During
the enrollment period (October 2002 - May 2005), 380 people enrolled in these programs.
Inclusion criteria included age 55 and older, English speaking and life expectancy of at least
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three months. Short stay rehabilitation admissions to LTC were excluded, leaving only LTC
admissions to the SNF eligible for the study. Study enrollment is shown in Figure 1. The
University of Rochester Institutional Review Board approved this study.

Data Collection
Subjects were evaluated within three weeks of LTC program enrollment. Trained nurses
collected information on demographics, medical conditions, and falls. Subjects underwent
cognitive screening at enrollment. The screen included a three-item recall and three simple
questions where subjects rated their health. When subjects could not recall at least one of three
items after five minutes and answer all questions, they were considered cognitively impaired
(15). One hundred and thirteen (75.3%) subjects passed this cognitive screen. These subjects
were given subjective questionnaires, including the short geriatric depression scale (GDS) and
the FES.

Falls/Fear of Falling
Subjects answered the questions, “Apart from being in a high place, in the past 12 months,
have you been worried or afraid you might fall?” and “Do you ever limit your activities, for
example, what you do and where you go, because you are afraid of falling?” (4).

Subjects also completed Tinetti’s Falls Efficacy Scale (FES). The FES is a 10-question scale
that assesses the impact of fear of falling on confidence in performing everyday tasks. Subjects
are asked questions like “How confident are you that you can get dressed and undressed without
falling?” Subjects answer with a rating from zero (not confident) to 10 (very confident). Ratings
are combined, giving scores from zero (low fall related self-efficacy) to 100 (high fall related
self-efficacy). The internal reliability (Cronbach alpha=0.91) and test-retest consistency
(r=0.71) have been described (16).

Subject Sample for Fear of Falling and Fall Self-Efficacy Analyses
Subject sampling for fear of falling and fall self-efficacy analyses is shown in Figure 1. Of the
112 subjects who passed the cognitive screen, 104 completed all 10 questions on the FES.
Three subjects answered “don’t know” to the majority of FES questions and one subject refused
to participate in FES questioning. Four subjects completed nine out of 10 FES questions but
were unable to complete one question. Using a previously described method, these subjects
were scored on the nine available items and that score was converted to a 100-point scale
(11). Including these subjects’ FES scores in analysis did not significantly alter findings, and
therefore results include 108 subjects.

Medical Conditions
Subjects were asked if they had: angina, hypertension, coronary heart disease, congestive heart
failure, myocardial infarction, stroke, emphysema or chronic obstructive pulmonary disease,
inflammatory bowel disease, arthritis of the hip or knee, arthritis of the hand or wrist, low back
pain, diabetes mellitus and cancer other than skin cancers.

Physical Performance Measures
Fitness testing included measuring distance traveled during a six-minute walk. Gait speed was
measured by recording the time needed to traverse four-meters at usual walking pace. Using
the Lafayette Manual Muscle test system (model 01163), knee extensors and hip flexors
strength were measured to the nearest 0.1 kg resistance in subjects who had not had recent
knee, hip or hernia surgeries, did not have extremity contractures and who were not limited by
pain. Two trials were performed on each side and the strongest trial was included in analysis.
Hand held dynamometer measured grip strength on the strongest side in all pain free subjects
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who had not had recent hand or arm surgery or pain, arthritis or tendonitis of the wrist. Subjects
could refuse to participate with any testing if they felt unsafe. The number of subjects
participating in each physical performance measure is presented in Table 1.

The Berg Balance Scale was performed according to published protocols (17). The scale
objectively measures balance by testing ability to change and maintain positions. Subjects are
asked to perform 14 activities of increasing difficulty levels due to decreasing bases of support.
Points are given for ability to accomplish movements and length of time positions are held.
Scores range from 0 to 56, with higher scores reflecting better balance.

Depressive Symptoms
The Geriatric Depression Scale Short Form (GDS-15) was developed as a basic screening
measure for depression in older adults (18,19). It consists of 15 yes or no items. It was
completed by 111 subjects. A score of five or greater was considered suggestive of depression.
The internal consistency reliability for functionally impaired subjects (Cronbach alpha=0.749)
has been described. Sensitivity and specificity of the GDS-15 to discriminate between
depressed and non-depressed functionally impaired individuals are 89.5% and 65.3%
respectively at a cutoff of five items (20). Reliability and validity are also previously described
in nursing home residents (21).

Cognitive testing
In addition to the cognitive screen, cognitive function was assessed using the Folstein Mini-
Mental State Exam (22). Scores range from zero to 30, with lower scores indicating more
cognitive impairment.

Statistical Methods
Baseline descriptive characteristics of study participants were summarized using mean with
standard deviation for continuous variables and frequency for categorical variables. FES scores
were empirically trichotomized into low (<48), moderate (48–75), and high (76–100) scores
by tertiles. Statistical significance of associations between the outcomes of FES category or
fear of falling and their predictors was assessed using unpaired t-tests (continuous variables)
and Pearson chi squared analysis (categorical variables). Associations were evaluated based
on previous literature in other populations that showed these characteristics, or similar
characteristics, to be predictors of fear of falling (4–7,12–14,28,30). Statistical significance
was set at P<.05. Analysis was performed with SPSS for Windows statistical software (version
14.0).

RESULTS
Baseline demographics and mean performance measures are detailed in Table 1. One hundred
and eleven (98.2%) subjects reported chronic medical conditions, with 71 (62.8%) subjects
reporting 4 or more conditions.

Prevalence of falls, fear and FES scores are shown in Table 2. There was no significant
difference in prevalence of fear of falling between those who had fallen (36/70, 51.5%) and
those who had not fallen (18/42, 42.9%; P=.374).

The prevalence of subjects falling in the prior year did not differ between LTC programs (P=.
328). Prevalence of fear of falling and activity modifying fear of falling are shown in Figure
2. Prevalence of fear was significantly lower in PACE participants than in LTHHC participants
(P=.003) and there was a trend towards less fear in the PACE program than in the SNF (P=.
089). Activity modification by fearful subjects was comparable in all programs (P=.205).
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Associations between subject characteristics, FES scores and fear of falling are displayed in
Table 3.

Subjects who reported fear of falling were more likely to report low back pain (37/54, 68.5%
vs. 17/54, 17.5%; P=.030) and lower extremity arthritis (40/54, 74.1% vs. 14/54, 25.9%; P=.
037). Subjects with high FES scores were least likely to report angina (2/36), as compared with
those with moderate (9/36, P=.022) or low (13/36, P=.001) FES scores. No other significant
relationships between fall-related self-efficacy and medical conditions were identified.

Associations between physical performance measures, FES scores and fear of falling are
displayed in Table 4. Greater hip strength was measured in those with high and moderate FES
scores than those with low FES scores (P<.001, P=.002, respectively). Subjects with low FES
also had significantly weaker knee extension than subjects with moderate or high FES scores
(P=.018, P=.006, respectively).

DISCUSSION
This article provides information about falls and fear of falling in new enrollees in LTC that
has not previously been described in the literature. The new enrollees in our study reported an
annual fall rate of more than 60 percent, surpassing the 30 to 40 percent generally quoted for
community dwelling older adults (6,23–25) and the 40 percent rate cited in SNF residents
(26–27). Overall, the high fall rate of our cohort likely reflects the frailty of individuals at the
time of LTC enrollment and a group whose health status is in transition. It also underscores
the importance of efforts to optimize safety with respect to falls during this time.

Fear of falling was also common with nearly 50 percent of new enrollees reporting fear of
falling. Importantly, subjects were not simply afraid of falling. Fear influenced more than three
quarters of subjects to modify their activities. A similar rate of activity restriction secondary
to fear of falling has been reported in community-based seniors using home care services
(28). Activity modification may lead to poor functional trajectories in these populations. Fall
related self-efficacy was low compared to previously measured community groups, further
demonstrating the severity of fear in new LTC enrollees (11,29). The low FES scores of this
study reflect the severity of fear in LTC enrollees during everyday tasks and this group’s high
risk for associated functional declines and falls.

Our study suggests that modifiable risk factors for fear of falling and low fall related self-
efficacy exist in new LTC enrollees. Hip and knee strength were associated with both low fall
related self-efficacy and fear of falling. Similar findings have been reported in community
dwelling older adults (13). As suggested in other populations, fall reduction interventions
targeting lower extremity strength may be important in new LTC enrollees (30–32). Poor
balance was associated with worse falls efficacy. Programs that improve balance, like Tai Chi,
have been shown to reduce fear of falling in other populations and may be helpful to new LTC
enrollees (32–35). Associations between these measures and fear of falling highlight important
opportunities for rehabilitative therapy in new LTC enrollees. Similarly, associations of
depression, low back pain and lower extremity arthritis with fear may inform interventions to
reduce fear and falling in LTC enrollees.

Significant differences in report of fear of falling were seen in the two community based LTC
programs studied, PACE and LTHHC. Nearly two-thirds of the LTHHC subjects were afraid
of falling, while less than one-third of PACE subjects reported this fear. New PACE enrollees
were less likely to have fallen in the preceding year and to report fear of falling and had the
highest FES scores. These differences may be particularly relevant as community based falls
have been identified as a strong predictor of SNF admission and presumably enrollees in
community-based LTC programs would prefer to avoid institutionalization in a SNF (29,36).
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The role of fear and self-efficacy in election of one LTC program rather than another may be
important to understanding falls and function in LTC. The PACE program, which requires
travel to a day health center on a regular basis, may be more acceptable to a patient population
with less fear of falling than the LTHHC program, in which care is provided predominantly in
the home.

CONCLUSION
In summary, new enrollees in LTC have high rates of fear of falling and activity modification
secondary to fear. The transition into LTC represents a window of opportunity for the
multidisciplinary team to intervene upon falls and fear of falling and improve safety.
Modifiable risk factors like depressive symptoms, lower extremity weakness, poor balance and
low back pain should be targeted by care-planning interventions.
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Figure 1.
Subject Enrollment and Sampling for Fear of Falling and Fall Self- Efficacy Analyses.
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Figure 2.
Prevalence of Fear of Falling and Activity Modification Overall and by Program Type in New
Long-Term Care Enrollees, (▮ Fearful with activity modification,  Fearful without activity
modification).
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Table 1
Characteristics of Subjects who Passed the Cognitive Screen at Enrollment*.

Variable Subjects (N=112)

Age, mean (SD) 75.6 (10.9)
Male, N (%) 38 (33.9)
White, N (%) 86 (76.8)
Completed high school, N (%) 70 (62.5)
Mini Mental State Exam, mean (SD) maximum=30 points 24.9 (3.9)
Long term care program type, N (%):
 Program of All-Inclusive Care for the Elderly 39 (34.8)
 Skilled nursing facility 36 (32.1)
 Home-care based long-term care 37 (33.0)
Berg balance scale, mean (SD) maximum=56 points 21.8 (15.9) (N=111)
Six-min walk (feet), mean (SD) 146 (190) (N=95)
Gait speed (m/s), mean (SD) 0.22 (0.24) (N=97)
Hip strength (kg), mean (SD) 14.4 (11.3) (N=91)
Knee strength (kg), mean (SD) 14.6 (10.9) (N=91)
Grip strength (kg), mean (SD) 13.4 (8.2) (N=105)

*
Note: Number of participating subjects (N) varies among measures secondary to subject physical limitations and refusals.
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Table 2
Prevalence of Falls, Fear of Falling and Fall Self-Efficacy Overall and by Program Type in New Long-Term
Care Enrollees.

Variable All Subjects PACE Program Skilled Nursing Facility Long-Term Home
Health Care

N=112 N=39 N=36 N=37
Fell in last year, N (%) 70 (62.5) 21 (53.8) 23 (63.9) 26 (70.3)
Falls in last year, median
(range)

1 (0–99) 1 (0–12) 1 (0–25) 1 (0–99)

Falls in last year, mean
(SD)

2.8 (9.7) 1.7 (2.8) 2.4 (4.3) 4.5 (16.1)

Subjects afraid of
falling, N (%)*

54 (48.2) 12 (30.8) 18 (50.0) 24 (64.9)

Fearful with activity
modification,

41 (75.9) 8 (66.7) 12 (66.7) 21 (87.5)

N (% of fearful subjects)
FES, mean (SD) 59.7 (26.7) N=108 68.1 (22.9) N=38 63.0 (30.4) N=34 47.6 (22.7) N=36†

*
Notes: There is a significant difference in the prevalence of fear of falling between the three programs (P=.007). The difference between the PACE and

long-term home health care programs is significant (P=.003).

†
Mean FES score of long-term home health care subjects is significantly lower than PACE (P<.001) and skilled nursing facility subjects scores (P=.019).

Differences between programs for other measures did not reach statistical significance.

FES=Falls Efficacy Scale; PACE=Program of All–Inclusive Care for the Elderly.

J Am Med Dir Assoc. Author manuscript; available in PMC 2007 October 29.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gillespie and Friedman Page 12
Ta

bl
e 

3
A

ss
oc

ia
tio

ns
 b

et
w

ee
n 

Su
bj

ec
t C

ha
ra

ct
er

is
tic

s, 
Fa

ll 
Se

lf-
Ef

fic
ac

y 
an

d 
Fe

ar
 o

f F
al

lin
g 

in
 N

ew
 L

on
g-

Te
rm

 C
ar

e 
En

ro
lle

es
.

V
ar

ia
bl

e
FE

S 
Sc

or
e

Fe
ar

 o
f F

al
lin

g
L

ow
 (0

–4
7)

M
od

er
at

e 
(4

8–
75

)
H

ig
h 

(7
6–

10
0)

H
ig

h 
vs

. L
ow

Y
es

N
o

N
=3

6
N

=3
6

N
=3

6
P 

va
lu

e
N

=5
4

N
=5

8
P 

va
lu

e

Fe
m

al
e,

 N
 (%

)
27

 (7
5.

0)
22

 (6
1.

1)
23

 (6
3.

9)
.3

06
43

 (7
9.

6)
31

 (5
3.

4)
.0

03
A

ge
, m

ea
n 

(S
D

)
74

.8
 (1

1.
2)

75
.9

 (1
0.

5)
75

.6
 (1

0.
8)

.7
52

76
.5

 (1
1.

7)
74

.7
 (1

0.
1)

.3
85

M
M

SE
, m

ea
n 

(S
D

)
25

.3
 (3

.9
)

24
.7

 (4
.2

)
24

.6
 (3

.9
)

.4
53

24
.4

 (4
.1

)
25

.3
 (3

.8
)

.2
21

Fe
ll 

in
 la

st
 y

ea
r, 

N
 (%

)
22

 (6
1.

1)
27

 (7
5.

0)
18

 (5
0.

0)
.3

43
36

 (5
6.

7)
34

 (5
8.

6)
.3

79
Fa

lls
 in

 la
st

 y
ea

r, 
m

ea
n

(S
D

)
4.

1 
(1

6.
4)

2.
3 

(2
.7

)
2.

3 
(4

.7
)

.5
20

4.
2 

(1
3.

7)
1.

6 
(2

.2
)

.1
75

Fe
ar

 o
f f

al
lin

g,
 N

 (%
)

26
 (7

2.
2)

17
 (4

7.
2)

10
 (2

7.
8)

<.
00

1
--

--
--

FE
S,

 m
ea

n 
(S

D
)

29
.5

 (1
3.

5)
59

.4
 (7

.8
)

90
.1

 (6
.8

)
<.

00
1

48
.9

 (2
6.

1)
 N

=5
3

69
.9

 (2
3.

1)
 N

=5
5

<.
00

1
Po

si
tiv

e 
G

D
S,

 N
 (%

)*
19

 (5
2.

8)
 N

=3
6

10
 (2

7.
8)

 N
=3

5
7 

(1
9.

4)
 N

=3
6

.0
03

23
 (4

2.
6)

 N
=5

4
14

 (2
4.

6)
 N

=5
7

.0
44

* N
ot

es
: G

D
S 

sc
or

e 
of

 fi
ve

 o
r g

re
at

er
 w

as
 c

on
si

de
re

d 
po

si
tiv

e.

M
M

SE
=M

in
i-M

en
ta

l S
ta

te
 E

xa
m

; F
ES

=F
al

ls
 E

ff
ic

ac
y 

Sc
al

e;
 G

D
S=

G
er

ia
tri

c 
D

ep
re

ss
io

n 
Sc

al
e.

J Am Med Dir Assoc. Author manuscript; available in PMC 2007 October 29.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gillespie and Friedman Page 13
Ta

bl
e 

4
A

ss
oc

ia
tio

ns
 b

et
w

ee
n 

Pe
rf

or
m

an
ce

 M
ea

su
re

s, 
Fa

ll 
Se

lf-
Ef

fic
ac

y 
an

d 
Fe

ar
 o

f F
al

lin
g 

in
 N

ew
 L

on
g-

Te
rm

 C
ar

e 
En

ro
lle

es
.

V
ar

ia
bl

e 
m

ea
n 

(S
D

)
FE

S 
Sc

or
e

Fe
ar

 o
f F

al
lin

g
L

ow
 (0

–4
7)

M
od

er
at

e 
(4

8–
75

)
H

ig
h 

(7
6–

10
0)

H
ig

h 
vs

. L
ow

Y
es

N
o

N
=3

6
N

=3
6

N
=3

6
P 

va
lu

e
N

=5
4

N
=5

8
P 

va
lu

e

B
er

g 
B

al
an

ce
 S

ca
le

14
.5

 (1
1.

7)
 N

=3
6

19
.2

 (1
4.

2)
 N

=3
6

32
.0

 (1
6.

2)
 N

=3
6

<.
00

1
18

.8
 (1

3.
4)

 N
=5

4
24

.7
 (1

7.
6)

 N
=5

7
.0

52
Si

x-
m

in
ut

e 
w

al
k,

 fe
et

88
 (1

28
) N

=3
2

11
7 

(1
91

) N
=3

2
24

4 
(2

13
) N

=3
0

.0
01

10
6 

(1
41

) N
=4

5
18

2 
(2

20
) N

=5
0

.0
45

G
ai

t s
pe

ed
, m

/s
0.

16
 (0

.2
3)

 N
=3

2
0.

16
 (0

.1
8)

 N
=3

3
0.

36
 (0

.2
6)

 N
=3

0
.0

01
0.

19
 (0

.2
3)

 N
=4

7
0.

25
 (0

.2
5)

 N
=5

0
.2

35
H

ip
 st

re
ng

th
, k

g
8.

5 
(9

.2
) N

=3
1

17
.1

 (1
1.

6)
 N

=2
8

18
.4

 (1
0.

6)
 N

=3
1

<.
00

1
9.

8 
(9

.2
) N

=4
2

18
.4

 (1
1.

6)
 N

=4
9

<.
00

1
K

ne
e 

st
re

ng
th

, k
g

9.
9 

(9
.8

) N
=2

9
16

.7
 (1

1.
2)

 N
=2

9
17

.4
 (1

0.
3)

 N
=3

2
.0

06
10

.6
 (8

.6
) N

=4
0

17
.8

 (1
1.

6)
 N

=5
1

.0
01

G
rip

 st
re

ng
th

, k
g

11
.7

 (7
.3

) N
=3

3
13

.9
 (7

.8
) N

=3
4

14
.3

 (9
.4

) N
=3

6
.2

07
11

.9
 (7

.1
) N

=4
9

14
.8

 (8
.9

) N
=5

6
.0

77

N
ot

es
: F

ES
=F

al
ls

 E
ff

ic
ac

y 
Sc

al
e.

J Am Med Dir Assoc. Author manuscript; available in PMC 2007 October 29.


