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Abstract
To determine the prevalence of fear of falling and associated factors among Japanese community-dwelling older adults.
Cross-sectional study between 2011 and 2013.
Community in which residents voluntarily attended a health examination.
We recruited 844 older adults (male, n=350; female, n=494) aged 60 to 92 years from among those who presented at the health

examination.
We assessed fear of falling, falls in the previous year, pain, comorbidity, and cataracts. Five times chair stand time was applied as

an indicator of physical performance.
The prevalence of fear of falling was 26.9% and 43.3% among the men and women, respectively. Men and women who feared

falling were older (P< .01), had longer 5 times chair stand time (P< .01), and more falls in the previous year (P< .05), pain (P< .01),
and comorbidity (P< .05). Multivariate logistic regression analysis identified advanced age (odds ratios [OR], 1.57; 95% confidence
interval [CI], 1.03–2.39), falls in the previous year (OR, 2.44; 95%CI, 1.29–4.64), and pain (OR, 1.82; 95%CI, 1.03–3.22) in men, and
advanced age (OR, 1.59; 95%CI, 1.13–2.24), longer 5 times chair stand times (OR, 1.28; 95%CI, 1.04–1.59), falls in the previous year
(OR, 2.59; 95%CI, 1.54–4.34), and pain (OR, 1.65; 95%CI, 1.06–2.55) in women as being independently associated with fear of
falling.
The prevalence of fear of falling was similar to previous reports. Advanced age, falls in previous year, and pain were associated with

fear of falling in men. A longer 5 times chair stand time was also associated with fear of falling among older adult women. Maintenance
of physical function and pain management might be important for older adults with fear of falling.

Abbreviations: ADL= activities of daily living, BMI= bodymass index, CI= confidence intervals, OR= odds ratios, QOL= quality
of life.
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1. Introduction associated with other health issues, such as reduced levels of
[2]
Fear of falling is a fundamental health problem among
community-dwelling older adults.[1] Such fear is reportedly
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physical activity, reduced ability to perform activities of daily
living (ADL),[3,4] increased risk of admission to a care institution
for older adults within 12 months,[4] and decreased quality of life
(QOL).[5] Fear of falling commonly arises after a fall,[6] but it can
also occur without a history of falls.[7] Fear of falling is not only
the immediate result of falls but also a risk factor for falls,[8]

which creates a vicious circle between falls and fear of falling.
Identifying related factors to identify candidates for intervention
is an indispensable step towards attenuating fear of falling.
The reported prevalences of fear of falling among community

dwellers are 29% in the USA,[9] 57.9% in Japan,[10] and 76.6%
in Korea.[11] The inconsistencies among the reported prevalences
of fear of falling might be associated with differences in
population characteristics, such as age distribution, fall history,
frailty, or culture.[11–13] Chang et al[14] reported a higher rate of
fear of falling amongwomen and a sex influence on fear of falling.
Therefore, we separately analyzed fear of falling between
Japanese community-dwelling older men and women.
Previous studies have shown that factors such as age, sex,

physical performance, comorbidity, a history of falls, and visual
impairment affect fear of falling.[15–17] Physical performance is
associated with fear of falling.[12,15,18] Poor performance in 5
times chair stand is associated with fear of falling, suggesting that
overall lower limb strength and deficits in dynamic postural
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[18]
Table 1

Characteristics of participants (n=844).

Variables Men n=350 Women n=494 P

Age, y 70.1±6.4 69.8±6.1 .493
Body mass index, kg/m2 23.4±2.9 22.3±3.3 <.001
Five times chair stand time, s 7.9±3.3 7.8±2.2 .437
Falls in the previous year 48 (13.7) 87 (17.6) .131
Pain

∗
231 (66.0) 360 (72.9) .032

Comorbidities† 90 (26.0) 83 (16.8) .001
Cataracts 14 (4.0) 38 (7.7) .030

Data are shown as means± standard deviation or n (%).
∗
Lumbar or knee pain.

† Heart disease, lung disease, stroke, or diabetes mellitus. Student t test for continuous variables; chi-
square test for categorical variables.
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control are contributing factors. Some investigators have
identified a relationship between fear of falling and pain,[19,20]

whereas others have not.[5,21] Fear of falling is associated with
comorbidities[22] such as cardiovascular diseases, diabetes
mellitus, stroke,[14] and chronic obstructive pulmonary dis-
ease.[23] Fear of falling in older adults with cataracts is more
prevalent when the visual disability is worse.[24] Few studies have
investigated the factors associated with fear of falling among
Japanese community-dwelling older adults.
It would be useful to know which factors are associated with

the fear of falling for development of health strategies to reduce
the fear of falling. The present study aimed to determine the
prevalence of and factors associated with fear of falling, namely
age, performance in the 5 times chair stand time, falls in the
previous year, pain, comorbidities, and cataracts among Japanese
community-dwelling older men and women.
2. Participants and methods

Community-dwelling older adults aged 60 to 92 years in
Nagasaki Prefecture, Japan were invited to participate in health
examinations between August 2011 and November 2013. We
recruited 844 of them (350 men and 494 women) who were non-
institutionalized, lived independently, and had sufficient cogni-
tive function to respond to a questionnaire. We excluded persons
who were unable to stand up from chair alone.
The participants were asked the question, “Are you afraid of

falling?” to determine the prevalence of fear of falling. Self-
administered questionnaires included information on falls in the
previous year, lumbar pain, knee pain, comorbidities, and
cataracts. The questionnaires were handed in advance before
health examination. We collected them after the researcher
checked the answers. Lumbar pain and/or knee pain onmost days
during the previous month was categorized as pain. Participants
were asked if they had any comorbidities (heart disease, lung
disease, stroke, or diabetes mellitus).
Height (m) and weight (kg) were measured in participants

wearing light clothing and without shoes. Body mass index (BMI)
was calculated as weight divided by height squared (kg/m2).
We measured the amount of time required to compete the 5

times chair stand time, in which the participants first placed their
arms across their chest and stood upright once from a sitting
position. If successful, they sequentially stood upright and sat
down as quickly as possible 5 times, and time was stopped at the
final upright position at the end of the fifth repeat. This procedure
was completed twice and the 2 times were averaged.
The Nagasaki University Ethics Committee approved the

study, for which all recruits provided written informed consent to
participate before undergoing the health examination.
Table 2

Prevalence of fear of falling by age in men and women (n=844).

Age, y Men n=350 Women n=494

60–69 34 (19.7) 88 (36.4)
70–79 47 (30.9) 103 (47.0)
≥80 13 (52.0) 23 (69.7)
Total 94 (26.9) 214 (43.3)

∗

P for trend <.001 <.001

Data are shown as n (%). Chi-square test, Mantel–Haenszel test for trend.
∗
Significantly different from men (P< .001).
2.1. Statistical analysis

Comparisons between men and women and among men and
women with and without fear of falling proceeded using
Student’s t test for continuous variables or the chi-square test
for nominal variables. Trends in the prevalence of fear of falling
among age groups (60–69, 70–79, and≥80 years) were evaluated
using the Mantel–Haenszel test.
Associations between fear of falling and age, 5 times chair

stand time, falls in the previous year, and pain were evaluated
using logistic regression models to estimate odds ratios (OR) and
95% confidence intervals (CI) in men and women, respectively.
Variables were selected according to the Akaike information
2

criterion. Differences between observed and predicted preva-
lences in multivariate logistic regression analyses were evaluated
using Hosmer–Lemeshow tests. A probability of P< .05 was
considered to indicate significance. All data were statistically
analyzed using SPSS software version 20 (SPSS Inc., Chicago, IL).
3. Results

Table 1 shows the characteristics of the male and female
participants. The mean ages of the men and women were 70.1±
6.4 and 69.8±6.1 years, respectively. The mean BMI was greater
in men than in women (P< .001). Among the men and women,
14% and 18% respectively reported having experienced at least 1
fall during the previous year. Pain and cataracts were more
prevalent among the women (P= .032 and P= .03, respectively).
The number of participants who have at least 1 comorbidity was
more prevalent among the men (P= .001).
Table 2 shows the prevalence of fear of falling according to age

in men and women. The overall prevalence was greater among
women thanmen (43.3% vs 26.9%, P< .001) and increased with
age in both sexes (both P< .001).
Table 3 separately compares age, BMI, 5 times chair stand

time, falls in the previous year, pain, comorbidity, and cataracts
in men and in women with and without fear of falling. Both men
and women with fear of falling had longer 5 times chair stand
times and higher prevalence of falls in the previous year, pain, and
comorbidity (all P< .05), whereas the prevalences of BMI and
cataracts did not significantly differ.
Table 4 shows the results of multivariate logistic regression to

assess factors associated with fear of falling in men and women.
The Hosmer–Lemeshow test found no significant difference
between the observed and predicted prevalences. More advanced
age, falls in the previous year, and pain were independently and
significantly associated with fear of falling in both men and in



Table 3

Comparison of age, bodymass index, 5 times chair stand time, falls
in the previous year, pain, comorbidity, and cataracts between
men and women with and without fear of falling (n=844).

Men Women

Variables

Fear of falling Fear of falling

Yes n=94 No n=256 Yes n=214 No n=280

Age, y 72.1±7.0† 69.3±6.0 71.2±6.4† 68.7±5.5
Body mass index, kg/m2 23.2±3.3 23.4±2.7 22.5±3.8 22.2±2.8
Five times chair stand time, s 8.9±4.1† 7.5±2.8 8.2±2.3† 7.4±2.0
Falls in the previous year 20 (21.3)

∗
28 (10.9) 57 (26.6)† 29 (10.4)

Paina 73 (77.7)† 158 (61.7) 171 (79.9)† 188 (67.6)
Comorbiditiesb 31 (33.7)

∗
59 (23.2) 44 (20.7)

∗
38 (13.7)

Cataracts 6 (6.5) 8 (3.1) 18 (8.5) 20 (7.2)

Data are shown as means± standard deviation or as n (%). Student t test for continuous variables; chi-
square test for categorical variables.
a Lumbar pain or knee pain.
b Heart disease, lung disease, stroke, or diabetes mellitus.
∗
P< .05.

† P< .01.
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women. Longer 5 times chair stand times were also significantly
associated with fear of falling in women.
4. Discussion

The present study showed that the prevalence of fear of falling
increased with age in both sexes, which was similar to previous
findings,[25–27] and that it was significantly higher in women than
in men. Several studies have shown a higher prevalence of fear of
falling among older adult women than men.[9,28–32] This could be
because women tend to develop osteoporosis and a weaker
musculoskeletal system more frequently than men.[5]

Fear of falling often develops after experiencing a fall.[6] We
found that falls in the previous year were significantly associated
with fear of falling in both sexes. Having had at least 1 fall is an
independent risk factor for developing fear of falling after
adjustment for age, sex, and vision problems.[21,31] Developing a
fear of falling can cause older adults to avoid physical activity,
experience more difficulty with activities of daily living, and
become less able to perform exercises to improve muscle strength
and postural control.[13] This pattern might fuel further fear and
avoidance, and cause further deterioration of physical perfor-
mance and increased risk of falls in the long term.[13]

Interventions for preventing falls in older people living in the
community would be important.[32]

We found that fear of falling was associatedwith longer 5 times
chair stand times in women, indicating less muscle strength in the
lower extremities, but not in men. Previous studies have shown a
Table 4

Independent associations with fear of falling in multivariate model
(n=844).

Variables Unit Men n=350 Women n=494

Age 10-year increase 1.57 (1.03–2.39) 1.59 (1.13–2.24)
Five times chair stand time 1 SD increase† 1.37 (0.97–1.94) 1.28 (1.04–1.59)
Falls in the previous year Yes/No 2.44 (1.29–4.64) 2.59 (1.54–4.34)
Pain

∗
Yes/No 1.82 (1.03–3.22) 1.65 (1.06–2.55)

Odds ratio (95% confidence interval). Variables selected using Akaike information criterion.
∗
Lumbar or knee pain.

† Standard deviation of 5 times chair stand times in men and women: 3.3 and 2.2 seconds,
respectively.

3

relationship between fear of falling and a need for more time to
complete the 5 times chair stand test.[12,18,33] These findings
indicated that older adults should maintain muscle strength in the
lower extremities to reduce the fear of falling. The association in
menmight not have reached significance in the preset study due to
a relatively smaller sample size (OR was greater for men than for
women: 1.37 vs 1.28). Since older adult men and women with
functional dependence both tend to have fear of falling,
assessment and intervention are necessary for both sexes.[5]

Maintenance of physical function among older adults might be
improved to reduce fear of falling.
Several reports have described a relationship between fear of

falling and pain.[19,34] We also found that pain was significantly
associated with fear of falling in both sexes. Pain might increase
the risk of developing fear of falling among older adults.[20]

Pain, particularly in the lower back, hips, knees, and feet, can
alter gait biomechanics and postural stability,[35] which over
time might increase feelings of unsteadiness and fear of
falling.[36] Clinicians working with older adults who have pain
should consider assessing fear of falling and, if necessary,
intervene when an individual at risk is identified.[20] Pain
management might be important for older adults with fear of
falling.
Univariate analysis in the present study associated comorbidity

with fear of falling, but the multivariate model did not. Chronic
morbidity is associated with fear of falling.[17,22] We did not
identify an association between fear of falling and cataracts,
although visual impairment has been associated.[16,17,25] Because
we used cataracts as a surrogate for visual impairment, we might
have missed some visual malfunctions. We also might have
underestimated associations with fear of falling. Associations
between fear of falling and comorbidity or visual impairment
should be explored in a future study.
Study limitations include the following. The results of this

cross-sectional analysis did not necessarily identify causal
relationships. Longitudinal studies are required to establish
causal relationships between fear of falling and physical
performance or pain. The study participants were recruited
from among community-dwelling residents who voluntarily
attended a health examination. Participants with poorer health
were not included, which might have affected the results. Because
they may be difficult to answer the severity, the severity of
comorbidities was not estimated. Data about depression or
cognitive function were not available. Thus, these limitations
might have contributed to an underestimation of associations.
Our findings were generated from Japanese participants.
Therefore, the results cannot be extrapolated to other ethnicities.
We showed that more advanced age, falls in the previous year,

and pain were independently associated with fear of falling in
Japanese community-dwelling older adults. A longer 5 times
chair stand time was also associated with fear of falling among
older adult women. Maintenance of physical function and pain
management might be important for older adults with fear of
falling. However, our study has not demonstrated whether such
an intervention is effective in reducing the fear of falling or not.
Further study is needed to assess the effectiveness.
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