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Abstract
Introduction
Fear of falling (FOF) affects up to 85%
of community-dwelling individuals aged
65 years or older and can lead to
curtailment of activities, reduced mobility
and an increased falls risk. The factors
associated with FOF have not been
explored within Australia.

Method

anxiety, stress, Falls Risk Assessment
Tool (FRAT) score, Timed Up and Go
Test (TUGT) time, falls in the past 12
months, and a higher number of
prescribed medications. Multivariate
linear regression analysis defined a
model including falls in the past 12
months (p<0.01), number of prescribed
medications (p<0.05), stress score
(p<0.001) and TUGT time (p<0.01).
Together these variables explained 29%
of the variability in FOF.

A cross-sectional study was undertaken
with 136 community-dwelling people
Conclusion
aged 65 years and older who were
attending
individual
and
group
This study is the first of its kind to
physiotherapy
programs.
Factors
explore factors associated with FOF in
associated with FOF, measured by the
an Australian setting. Factors found to
Falls Efficacy Scale (FES-I), were
be
independently
identified using a
associated
with
FOF
Keywords:
series of univariate
included stress, mobility
linear
regression
performance, medications
Fall, falling, fear of
analyses.
Those
and recent falls history.
variables
with
an
falling, factors,
association, defined
community
Implications
as a p<0.1, were
included in a final
This study informs clinical practice by
multivariate linear regression model.
enabling the identification of people who

Results
Participants had a mean age of 80.5
(SD 6.7) years and 102 (75%)
participants were female. High FOF was
reported by 79 participants (58%).
Univariate analysis indicated variables
associated with FOF included age,
gender, a history of a fracture from a
fall, any previous falls, depression,

experience FOF. The results indicate
that there are several interventions
worthy of
inclusion
within
falls
prevention programs. For those who
have recently fallen, therapists should
consider implementing interventions that
target stress and pharmaceutical
management as well as exercises
targeting functional mobility and rapid
position changes.
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Executive Summary
Implications
-

Fear of falling is highly prevalent and is an important factor that needs to be
considered and measured within falls prevention programs. Falls programs need to
incorporate a biopsychosocial approach to building falls-related self-efficacy.

-

This study informs clinical practice by informing clinicians of factors associated with
fear of falling, highlighting that factors associated with fear of falling include higher
stress levels, more prescribed medications, reduced mobility performance and a
recent history of falls.

-

Clinicians and researchers need to consider within falls prevention programs,
interventions that target stress management and reduce prescribed medications,
particularly for those with a recent history of falls.

-

Exercises focussed on rapid position changes and functional mobility should be
considered for those with a fear of falling.

Background
Falls and fear of falling are interrelated, with fear of falling shown to be strongly predictive of
falls. Fear of falling has a reported prevalence of between 21% and 85% among
community-dwelling older adults who have previously fallen and 33 to 46% in older adults
who have not fallen. Studies have found that two out of three older people with fear of
falling will fall each year. Fear of falling has been shown to have long term negative
physical and psychosocial consequences including activity limitation, social isolation,
decreased independence, poorer mental health, depression and reduced quality of life.
Fear of falling can cause activity curtailment, leading to reduced mobility and physical
fitness, and increasing the risk of falling. Research shows that fear of falling increases
health care costs and increases use of health resources, independent of whether a person
has a falls history. Notably however, within Australia, no studies have been performed that
highlight the factors that are associated with fear of falling.
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The study
A cross sectional design was utilised, with data collected from 136 community-dwelling
older adults. The participants were all clients of allied health staff at Mercy Health Albury.
Exclusion criteria were clients who were not cognitively able to complete the data collation
form and those who were unable to walk 100 metres. Data was obtained from each
participant through a questionnaire and assessments that captured demographic data,
medical details, falls history, falls screening, fear of falling, perceived social supports in
place, physical function and functional mobility through the timed up and go test (TUGT),
depression, anxiety, and stress measures. The data were collated and analysed using the
statistical analysis software Stata (version 13.1). Descriptive statistics were obtained from
the data. Univariate and multiple linear regression analyses were utilised to determine
factors associated with fear of falling, as measured by the Falls Efficacy Scale International
shortened version (FES-I).

Results
The mean age of the participants was 80.5 (SD ± 6.7) years with 75% of participants being
female. The majority (85%) of the participants had a history of falls, with 46% of all
participants falling within the last 12 months. More than half (60%) of the participants used
a walking aid. High fear of falling (score ≥11 on FES-I) was reported by 58% of participants.
Univariate analysis indicated variables associated with fear of falling included age
(p=0.096), gender (p=0.066), a history of a fracture from a fall (p<0.05), previous falls
(p<0.01), anxiety (p<0.01), stress (p<0.001), FRAT score (p<0.001), TUGT time (p<0.001),
depression (p<0.001), falls in the past 12 months (p<0.001), and medications (p<0.001).
Multivariate linear regression was utilised for the factors with a p<0.1 and defined a model
that included four factors associated with fear of falling as falls in the past 12 months
(p<0.001), medications (p<0.05), stress score (p<0.001), and TUGT time results (p<0.01).
This model was found to be statistically significant in accounting for the variability in fear of
falling and explained 29% of the variability in fear of falling.

Conclusion
This study is the first of its kind to explore factors associated with fear of falling in an
Australian setting and the findings reinforce the complexity of fear of falling. A model was
defined and included four factors that were found to be significantly associated with fear of
falling. These factors include increased stress, higher number of medications, slower TUGT
time and a history of falls in the last 12 months.
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Introduction
Creating an understanding of falls and delivering and evaluating interventions to prevent
falls has been highlighted by NSW Health as a service priority area for 2012-2017 [1]. NSW
data shows that 26% of people over the age of 65 have at least one fall every year [2].
Other Australian and international studies report that up to one in three community-dwelling
individuals aged 65 years or older fall each year [3, 4]. Within NSW alone, there were
63,518 hospitalisations in the 2013-14 financial year due to falls, with this rate fifty percent
higher than ten years ago [5, 6]. The healthcare cost attributed to falls in NSW in 2006/2007
was $558.5 million [2]. It is acknowledged that the rates of fall-related hospitalisations and
associated healthcare costs within NSW continue to rise, despite the wide range of
interventions in place aimed to reduce falls [6, 7].
Fear of falling is a multi-dimensional concept which includes the perceived threat of falling,
perceived risk of falling, concern about consequences of falls, and fall-related self-efficacy
[8]. Fear of falling has been shown to increase health care costs and increases the use of
health resources, independent of whether a person has a falls history [9]. Fear of falling has
also been shown to lead to falls, independent of any physical, medical or balance
impairment [10]. Falls rates for those with a fear of falling increase to two out of three falling
each year [11], doubling the average rate of falls for people over the age of 65.
Fear of falling is a serious problem and the consequences of fear of falling are of concern to
older people, caregivers, and health and social services [9, 12]. In addition to targeting
factors associated with falls, fear of falling in itself needs to be specifically addressed [12].
Clinicians need to understand fear of falling, as this will allow provision of appropriate
interventions to promote independence, function, wellness, and safety in older adults. This
report describes a cross-sectional study undertaken to determine the factors associated
with fear of falling in community-dwelling older adults.
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Background
Fear of falling is an important consideration in
health care [11, 13-15]. Fear of falling has a
reported prevalence of between 21% and 85%
among community-dwelling older adults who have
previously fallen and 33-46% in older adults who
have no falls history [16-18]. The prevalence of
fear of falling has been shown to be higher in
women and increases with age [16, 19].
Fear of falling can be more psychologically
harmful than a fall itself [20]. Amongst older adults
with no history of falls, those with fear of falling
have an almost five-fold risk of nursing home admission compared to those without a fear of
falling [12]. Fear of falling has also been shown to have long-term negative physical and
psychosocial consequences including social isolation, decreased independence, poorer
mental health, increased risk of depression and reduced quality of life [12, 16]. Additionally,
fear of falling has been shown to result in activity curtailment [21], leading to reduced
mobility and physical fitness [12], and an increased risk of falling and injury [18]. Hence,
fear of falling is an important factor that needs to be considered and measured within falls
prevention programs as a separate entity to previous falls and falls risk [22]. Due to the
severe consequences of fear of falling, building falls-related self-efficacy is crucial and as
important as falls prevention through physical training [23].
Fear of falling has been shown to have a significant impact on falls rates [14], however this
impact is not fully understood. Research has shown that high fear of falling is related to less
risk-taking behaviours [24] and behaviour adaptation [14], but leads to both higher [10] and
lower falls rates [14]. Falls rates in community-dwelling older people in China were
significantly lower than in a matched Australian cohort, which was attributed to Chinese
participants having an increased fear of falling and having an associated behaviour
adaptation to lessen their fall risk [14]. A recent Australian study supports these findings,
stating that an independent factor for falls in community-dwelling Australians was risk-taking
behaviour [24]. Contrastingly however, it has also been highlighted that despite Australian’s
with high fear of falling being less likely to exhibit risk-taking behaviours, they were more
likely to fall [24]. This increased likelihood of falling, despite less risk taking, is thought to
some extent being due to fear of falling leading to inappropriate restriction of activity,
resulting in a reduction in activity and consequently lower physical ability [24]. This has also
been highlighted in previous studies [21, 25].
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The only research previously undertaken looking at factors associated with fear of falling
have been performed outside of Australia and in metropolitan areas. The three major
studies in this area were undertaken within London [13], Hong Kong [15] and Taiwan [26].
These studies highlighted a large range of factors associated with fear of falling. Factors
contributing to community-dwelling people in London developing a fear of falling included
education level, higher BMI, lower income, difficulty in using public transport, use of a
walking aid, poorer perceived health, and self-reported balance and mobility problems [13].
Factors found to be associated with fear of falling in community dwelling older adults in
Hong Kong included being female, suffering from poor vision and arthritis, poor
performance in the timed up and go test, and depression and anxiety symptoms [15]. Falls
in the last 12 months, quality of life, age, insomnia, depression and subjective health were
all found to be associated with fear of falling in Taiwan [26].
There are differences in the biopsychosocial factors between the participants in the
aforementioned studies and people in regional Australia. This is evidenced through the
differences in falls rates, social support systems, and health care systems in these
countries compared to Australia. Research highlights that many of the risk factors
associated with fear of falling, such as socioeconomic status, perceived health, education
level, public transport availability, depression and anxiety, are different in rural and regional
areas in comparison to metropolitan areas [13, 15, 26, 27].
There is an abundance of research performed that highlights the importance of fear of
falling and it’s associated falls indication [11, 13-15]. Within many NSW Health and
Australian developed falls prevention programs, fear of falling is not commonly assessed.
Clinicians need to understand and assess fear of falling adequately, as this will allow
provision of appropriate interventions to promote independence, function, wellness, and
safety in older adults.
Fear of falling is a complex concept and is not well understood within the Australian context.
To the author’s knowledge, there has been no research undertaken looking at factors
associated with fear of falling within Australia, or globally in non-metropolitan areas. It is
vital that an understanding is gained regarding the factors associated with fear of falling in
both Australia and in regional populations, as this will lead to the design, research and
implementation of effective multidimensional interventions that target this fear.
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Research Question
What are the factors associated with fear of falling in community-dwelling older people in
regional NSW?

Primary Objective
To determine the factors associated with fear of falling in community-dwelling people aged
65 and over in regional NSW.

Secondary Objectives
1. To use the results of this study to provide recommendations for clinicians and
researchers regarding development of interventions that target a reduction of a
person’s fear of falling.
2. To establish the prevalence of high fear of falling in community-dwelling adults aged 65
years and over within MLHD who attend community exercise programs.
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Methods
Ethics
Ethical approval was granted by the Mercy Health Human Research Ethics Committee on
the 6th of January 2016 (Approval number R15-51A). Due to the location of the research
being undertaken, both the Albury Wodonga Health HREC and the Greater Western HREC
were regularly informed of the progress of the study.

Design
A cross-sectional design was utilised, with 136 participants recruited to complete the
research data forms, containing both questionnaires, self-reported assessment tools and a
therapist assessment. To gain statistical power, a sample size calculation was conducted
and a minimum sample of 135 was required to examine the expected 14 predictor variables
with a statistical power of 80%, probability of 0.05 and effect size of 0.15.

Population
A convenience sampling method was utilised, with community-dwelling older people aged
65 and over recruited from Mercy Health Albury. Mercy Health Albury is a sub-acute public
hospital that incorporates community allied health services, a Geriatric Evaluation and
Management ward, a transitional care ward and inpatient and outpatient palliative care
services. All clients that were recruited were current clientele of allied health staff from
Mercy Health Albury.
Mercy Health Albury clients were invited to participate in the study by the principal
investigator, either individually or as a group. Clients were eligible to participate if they were
aged 65 and over, were community-dwelling and were current clients of an allied health
service at Mercy Health Albury. The participant information sheet and consent form were
given to potential participants during an explanation of the study. Potential participants were
then given time to consider participation, and given the opportunity to not participate in the
research if they desired. Non-participation did not affect the client’s treatment or relationship
with Mercy Health Albury’s services. Potential participants were excluded if they had a
dementia process or a cognitive impairment which rendered them unable to answer the
questionnaires or were unable to follow directions required during testing. To allow safe
completion of the physical measures, those that were unable to walk 100 metres
independently with or without the use of a gait aid were excluded.

Peter Sirr | Factors Associated with Fear of Falling

11

Data collection and handling
Participants were offered to complete the data collection form (see Appendix 1) either in a
group setting or individually. The data collation form consisted of five sections, of which the
first four were self-administered questionnaires and the fifth was completed by the principal
investigator. To reduce the possibility of performance bias, during completion the first four
sections, participants were asked to complete the data collation form by themselves and
those in a group setting were offered multiple spaces where they could do this. Once
participants had completed the first four sections, the principal investigator then completed
the final section with the participant.
The first section contained demographic details including name, age, gender, marital status,
household membership, use of a walking aid, education level, number of prescribed
medications, and history of fall. The second section involved the participant completing the
Shortened Falls Efficacy Scale-International (FES-I). The FES-I is a validated selfadministered tool that measures fear of falling during activities inside and outside of the
home [28]. Participant results in the FES-I can be categorised into low fear of falling
(≤10/28) and high fear of falling (≥11/28) [28].
The third component involved the participant completing the Multidimensional Scale of
Perceived Social Support (MSPSS). The MSPSS is a validated self-administered tool
designed to measure the participant’s perception of support from family, friends, and
significant others [29]. Through participant completion of 12 questions, a score is given,
with a higher score indicative of higher perceived social support.
The fourth component of the data collection form was the completion of the selfadministered Depression, Anxiety and Stress Scale (DASS21) questionnaire. The DASS21
is a validated 21-item self-report questionnaire used to screen and measure the severity of
symptoms in the three domains of depression, anxiety and stress [30]. Through completion,
participants gain scores in each of the three domains.
The final component involved a therapist completing two other measures: The Timed Up
and Go Test (TUGT) and the Falls Risk Assessment Tool (FRAT). The TUGT is a validated
objective assessment performed to assess the participant’s physical abilities, ability to cope
with rapid positional changes and functional mobility [31, 32]. A TUGT time of ≥ 13.5
seconds is shown to predict falls in community-dwelling elders and community-dwelling
people aged 80-89 years have a mean TUGT time of 10 seconds [31-33] The FRAT is a
validated screening tool developed in Victoria to highlight an individual’s falls-risk utilising
purely subjective data [34].
All collected data were reviewed by the principal investigator and all data gaps were
rectified by making contact with the participant and arranging for completion to occur. All
data obtained were de-identified and collated into an excel spreadsheet, with coding utilised
for categorical data.
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Data analysis
Analysis was completed using the statistical software Stata 13.1. Descriptive statistics were
used to illustrate the participant’s baseline characteristics, both generally and within the two
sub-groups of participants with high fear of falling and participants with low fear of falling.
The FES-I results were defined into two categories, with participants with low fear of falling
scoring 7-10 and participants with high fear of falling scoring ≥11 [28]. The FES-I score was
analysed with the dataset noted to be skewed (Figure 1). Due to this, the natural logarithm
of this variable was taken to allow the distribution of the data to be normalised (Figure 2).

Figure 1: FES-I score

Figure 2: FES-I score (natural logarithm)

Univariate linear regression analysis was utilised to determine the relationship between the
logged FES-I score and each variable. To allow univariate regression to occur, educational
level was divided into “school level only” and “post-school qualification” groups and marital
status was coded into “partner” and “no partner” groups. Univariate regression highlighted
the coefficient of determination (R2), which indicated the proportion of variance in fear of
falling that is predictable from the independent variable.
For all variables that had a p<0.1 association with fear of falling in the univariate analysis, a
correlation co-efficient was utilised to identify any correlation between the independent or
potential predictor variables. Where two variables were highly correlated, the variable with
the least significant p-score in the univariate regression analyses were removed to avoid
multicollinearity. Multivariate regression modelling was used utilising a stepwise approach
to determine a model of variables that best explained fear of falling. Statistical significance
within the multivariate regression was defined as p<0.05; however, when selecting
variables from the univariate regression analyses to be included in the multivariate
regression model, a p<0.1 inclusion criterion was defined.
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Results
Demographic characteristics
Demographic characteristics and results of assessments are found in Table 1. The study
sample consisted of 136 participants with a mean age (± SD) of 80.5 years (± 6.7), with
75% of participants being female.
Fifty-seven percent of participants lived alone and 43% lived with others, with a mean (±
SD) household membership of 1.5 (± 0.5) people. Notably however, the mean MSPSS
score (71.3 ± 12.8) indicates that participants felt that they were highly socially supported.
The majority (70%) of participants had not completed any post-school education. Of the
participants, 85% had fallen at some stage, with 46% of participants having fallen within the
past year. Over half of the participants (60%) used a walking aid and 38% had experienced
a previous fracture because of a fall. Participants took a mean of 7.1 (± 4.9) prescribed
medications daily.
Table 1: Characteristics of all participants and participants categorised into high and low fear of falling.
All
Participants
(n=136)

High fear of falling
(n=79)

Low fear of falling
(n=57)

Age (mean ± SD)

80.5 ± 6.7

80.0 ± 7.3

81.2 ± 5.8

Gender female (n (%))

102 (75%)

65 (82%)

37 (65%)

Post-School Education (n (%))

41 (30%)

25 (32%)

16 (28%)

Household membership (mean ± SD)

1.5 ± 0.5

1.4 ± 0.5

1.4 ± 0.5

Medications (mean ± SD)

7.1 ± 4.9

7.9 ± 5.1

6.0 ± 3.7

71.3 ± 12.8

70.2 ± 12.5

73.0 ± 13.1

Depression Score (mean ± SD)

8.1 ± 7.3

9.8 ± 8.5

5.8 ± 4.5

Anxiety Score (mean ± SD)

8.7 ± 7.1

9.5 ± 7.1

7.7 ± 7.1

Stress Score (mean ± SD)

9.9 ±7.1

11.0 ± 7.3

8.3 ± 6.5

FRAT Score (mean ± SD)

9.0 ± 2.5

9.6 ± 2.5

8.1 ± 2.3

TUGT time (mean ± SD)

14.1 ± 8.6

15.5 ± 8.7

12.2 ± 8.2

Previous Fall (n (%))

115 (85%)

72 (91%)

43 (75%)

Fall in the last 12 months (n (%))

62 (46%)

46 (58%)

16 (28%)

Previous fracture from a fall (n (%))

52 (38%)

38 (48%)

14 (25%)

Use a walking aid (n (%))

82 (60%)

61 (77%)

21 (37%)

Predictor Variable

MSPSS Score (mean ± SD)
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Fear of falling
The distribution of fear of falling scores is shown in Figure 3. Participants had a mean (SD)
score of 12.1 (± 4.11) on the FES-I. Seventy-nine participants (58%) were found to have a
high fear of falling.
28
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22
19
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falling (11/28)

16

FES-I score
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1
6
11
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111
116
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131
136

7

Participants
Figure 3: FES-1 scores per participant (n= 136)

Psychological measures
The psychological state of participants was analysed within this study. Of the participants,
the scores within the DASS21 indicated that 37% (50/136) had clinical signs of depression,
51% (69/136) had clinical signs of anxiety and 20% (27/136) had clinical signs of stress.

Screening for falls
Participants had a median time of 12.1 seconds (mean of 13.8 seconds SD ± 8.6 seconds)
for the TUGT. Utilising the TUGT in isolation, 60% (82/136) of participants were predicted to
be unlikely to fall and 40% (54/136) likely to fall. The FRAT found 81% (110/136) of
participants to be a low risk of falls, 19% (26/136) to be medium risk of falling, with no
participants were categorised into the high-risk category.
28

25

25
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22

FES-I Score

FES-I Score

28

19
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13
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10
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7
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Figure 4 & 5: Relationships between FES-I scores and TUG Time and FRAT scores (n= 136)
Peter Sirr | Factors Associated with Fear of Falling

15

Associations with fear of falling
The results of the univariate regression analyses exploring the associations between fear of
falling (FES-I scores) and the independent variables are shown in Table 2. Age, gender,
education, household membership and MSPSS score were not statistically significantly
associated with fear of falling (each with p>0.05). Number of medications, depression,
anxiety, stress, FRAT score, TUGT time, previous falls, falls within the last 12 months and
previous fracture from a fall were all independently and signiﬁcantly associated with fear of
falling in the univariate analyses.

Table 2: univariate linear regression analysis between variables and fear of falling
Relationship with fear of falling
Predictor Variable
R2
p
coefficient
0.02
Age
0.096
-0.01
0.03

0.066

0.11

Post-School Education

0.003

0.484

0.04

Household membership

0.001

0.69

0.02

0.11

<0.001

0.02

0.002

0.53

-0.001

Depression Score

0.14

<0.001

0.02

Anxiety Score

0.08

<0.001

0.01

Stress Score

0.14

<0.001

0.02

FRAT Score

0.16

<0.001

0.05

TUGT time

0.13

<0.001

0.01

Previous Fall

0.06

0.004

0.22

Fall in the last 12 months

0.12

<0.001

0.22

Previous fracture from a fall

0.04

0.017

0.13

Gender female

Medications
MSPSS Score

Correlation calculations between the independent variables showed a strong correlation
between the variables of ‘falls in the last 12 months’, ‘previous fall’ and ‘previous fracture
from a fall’. As such, due to the stronger association between falls in the last 12 months and
fear of falling, the variables ‘previous fall’ and ‘previous fracture from a fall’ were excluded
from multivariate modelling. No other significant associations were found between the
independent variables.
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To develop the final multivariate linear regression model, nine predictor variables with a
p<0.1 on univariate analysis were entered. These included age, depression, anxiety, stress,
TUGT, FRAT, medications, falls in the last 12 months and gender. The model contained
four variables: stress score (p<0.001), TUGT time (p=0.003), number of prescribed
medications (p=0.047) and falls in the last 12 months (p=0.002). The final model had a
F(4,131) = 15.11, p<0.001, indicating the model has a statistically significant ability to
predict the outcome variable of fear of falling, due to a significant relationship between the
model’s predictors and fear of falling. This model accounted for 29.5% of the variance
(adjusted R2) in fear of falling (Table 3).
Explanatory Variables
Stress
Timed up and Go Test
Medications
Falls in the last 12 months
Constant

Coefficient
0.01
0.01
0.01
0.15
2.07

Standard error
0.003
0.003
0.005
0.470

P-Value
<0.001
0.003
0.047
0.002

R2 = 0.3158
Adjusted R2 = 0.2949;
F(4,131) = 15.11, p<0.001
Table 3. regression coefﬁcients, standard error and P-values from the multivariate analysis
with fear of falling as the dependent variable, with significance and proportion of variance
explained by the model.
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Discussion
Information about fear of falling in people in Australia is sparse and to the authors’
knowledge, no previous studies have investigated factors associated with fear of falling in
non-metropolitan areas. This study adds further evidence relating to the prevalence of fear
of falling in Australia by reporting prevalence rates in community-dwelling older adults in
regional Australia. The 58% prevalence of high fear of falling in this study is comparable
with some studies performed overseas [26, 35-37] and higher [13, 24, 38] and lower [15,
20] in comparison to others. The variation in fear of falling prevalence rates within the
literature is likely due to the different assessment tools utilised to identify fear of falling
within the studies. Prevalence rates in studies using the FES-I are generally higher than
those that use a yes/no response to the question “do you have a fear of falling?” [13, 15,
26, 35, 37, 38]. The FES-I was utilised in this study as it is more sensitive and reliable in
detecting fear of falling than other methodologies, whilst it also provides a continuous
variable, which cannot be obtained with a yes/no question [21, 28].
The mean age of 80.5 (±6.7) years of the participants in this study was older than other
comparable studies [13, 26]. Seventy-five percent of the studied population were female,
which is similar to one study [15], but higher than others [13, 14, 26]. Whilst this ratio is
high, this is reflective of the proportion of females who access Mercy Community Allied
Health services, where the study was undertaken. Given that participants were recruited
from a regional area, a possible explanation for this is that men are less likely to access
health services, particularly in rural and regional locations [39]. A previous study has found
that there are gender differences in fear of falling with respect to the prevalence and
associated factors in older adults, with females more likely to experience fear of falling [26].
Hence, the results of this study are likely to be generalisable to services which provide
interventions to older people or groups where females are in the majority.
Fear of falling is a multifaceted concept [11, 13, 15, 16, 26, 38]. In the final multivariate
model, falls in the last 12 months makes the largest unique contribution to the variance in
fear of falling, although stress, TUGT performance and the number of prescribed
medications also make statistically significant contributions. Together, these four variables
account for 29% of the variability in fear of falling, with statistical analysis showing that the
defined model has a statistically significant (p<0.001) ability to predict fear of falling. As
such, in addressing a client’s level of fear of falling, clinicians and researchers need to
consider interventions targeted at the four identified factors.
The findings of this study reflect that history of a fracture from a fall (p<0.05), previous falls
(p<0.01) and fall in the past 12 months (p<0.001) were all individually associated with fear
of falling. Hence, this study adds to the existing body of research showing that people with
a history of falls are more likely to have a fear of falling [4, 5, 16], highlighting the need for
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primary health clinicians to appreciate the psychological impact of a fall. Early referrals to
falls prevention programs that build falls-related self-efficacy are therefore indicated for
people after falling, irrespective of physical function and health status. Providing early
referrals to falls programs for people after a fall, will help prevent further falls and also
prevent the development of the psychological consequences of fear of falling.
A person’s psychological state, through stress, anxiety and depression were all individually
associated with fear of falling in this study. The association between stress and fear of
falling has not previously been examined and this association was found to be significant
(p<0.001), culminating in inclusion within the fear of falling prediction model. Anxiety and
depression have been noted as factors associated with fear of falling in previous studies
[10, 15, 26, 40]. Whilst the association between fear of falling and anxiety and depression
was strong when tested in isolation (univariate testing), once all other factors were
considered (multivariate testing), anxiety and depression were not significantly associated
with fear of falling. The results of this study indicate the significant role that stress plays in
the perception of fear of falling. Interventions that target stress have not previously been
incorporated into falls programs. As such, research is required to examine the effect of
incorporating different forms of stress management strategies into falls prevention
programs.
Participant TUGT performance was found to be significantly associated (p=0.003) with fear
of falling, supporting a previous study in which an association was also identified [13]. As
the participants had a mean time over 14 seconds in the TUGT, this indicates that
participants of this study were well below the average functional mobility level for their age.
Falls programs traditionally focus on exercises that target balance, gait, coordination and
strengthening [41]. The results of this study indicate the need to examine the effectiveness
of incorporation of functional mobility exercises that target rapid position change, as
measured by the TUGT, within falls prevention programs.
The average consumption of more than seven medications per day in the current study was
higher than reported in previous studies looking at fear of falling and may be due partly to
the higher average age of participants in the current study [11, 13, 15]. Taking seven
medications is indicative of a population with increased co-morbidities and lower perceived
health-related quality of life [42, 43]. Previous studies have also found an association with
number of co-morbidities and fear of falling [15], which is also implied by this
pharmaceutical association.
After all of the assessed factors had been accounted for, a significant association (p<0.05)
remained between the number of prescribed medications and fear of falling. Medication has
long been identified as a factor contributing to falls and discussion regarding medications is
often included within falls prevention programs [3]. Given that this study highlights the
association of number of medications prescribed with fear of falling, consideration is
required to the incorporation of pharmaceutical minimisation into falls programs. A
prescribing medication modification program for primary care physicians has previously
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been shown to be associated with a significant reduction in falls risk [3]. Further research is
indicated to assess the impact of a comprehensive medication review and pharmaceutical
minimisation on fear of falling.
The complexity of the concept of fear of falling needs to be acknowledged. The identified
factors of falls in the last 12 months, stress, medications, functional mobility and fear of
falling are to an extent all interrelated, despite not being significantly correlated with each
other from a statistical perspective. Given the inclusion of prescribed medications and
stress within the fear of falling prediction model, research regarding pharmaceutical review
specific to medications targeted at mental health is indicated in falls programs.
Stress, depression and anxiety were all shown within this study to be individually
associated with fear of falling. To date, no literature exists examining whether falls
prevention programs have a negative or positive effect on a person’s psychological state.
Falls prevention programs may increase fear of falling and negatively impact psychological
state by focusing on risks and intensifying fears. Conversely, falls programs may reduce
psychological distress by empowering individuals through increased physical function.
Future research aimed at gaining an understanding of the impact of falls prevention
programs on client levels of fear of falling, stress, anxiety and depression would enhance
the ability of these programs to provide a holistic approach to client care.
Previous studies have highlighted age, use of a walking aid, education level, household
membership, and level of social support as having an association with fear of falling [13-15,
26]. However, there was no statistically significant association found with these variables
and fear of falling within this study. A previous study found an association with a falls
screening tool and fear of falling [13]. This study established an association between the
FRAT falls screening tool and fear of falling (p<0.001), however once all other factors were
taken into consideration, this association was not significant with fear of falling. These
variations in findings across the studies may be explained by the differences in assessment
tools utilised, different population characteristics, and the research setting. The assessment
tools utilised in this study were chosen due to their high level of specificity and sensitivity in
the domains they are assessing. All of the previous studies were performed overseas in
metropolitan areas, with data collected in a variety of different community settings [13-15,
26], whereas this study was undertaken in a regional population within Australia in a singlesite health setting. As such, these results indicate that the factors of age, use of a walking
aid, education level, household membership and level of social support, may not be
associated factors to fear of falling in an Australian or regional context.
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Limitations
This study has several limitations. Despite a variety of factors being considered within this
study and the statistically significant final predictor model, more than half of the variance in
fear of falling was not explained by this model, further demonstrating the complex nature of
fear of falling. Due to the cross-sectional approach of this study, the causal relationship
between the identified factors and fear of falling was not determined. As previously
discussed, there is potential of sample selection bias, as participants self-selected whether
to participate in this study. Additionally, convenience sampling was utilised, with participants
obtained from those attending a single site allied health service. By doing this, the study did
not include those that were not willing to attend the service, which may occur in those with a
high fear of falling. Additionally, the selection criteria excluded those that were not mobile
and people with cognitive deficits. Together, these limitations may reduce the
generalisability of the results. Additionally, there is a possibility of performance bias and
self-report bias, as the majority of participants participated in a group setting, with
participants potentially influenced by others and most of the data was collected through
questionnaires. Performance and self-report bias has been shown to at times to lead to
inaccurate information. However methodological steps were taken within this study to
reduce the impact of these bias. These steps included making providing multiple areas and
rooms to complete the questionnaire, thorough participant briefing and providing the study
information sheet to participants prior to participation to inform them of the requirements.

Strengths
This is a landmark study, looking for the first time at factors associated with fear of falling in
Australia and for the first time in the world, in a non-metropolitan setting. Looking at factors
within the regional Australian demographic has highlighted some distinct differences to
studies performed previously in other metropolitan parts of the world. Given the age and
demographic of the participants, the results are relatable and generalisable to most
Australian community health settings, particularly for community health providers that run
exercise and falls programs for community-dwelling older people. The sample size obtained
was adequate for statistical power. The cross-sectional nature of this study provided the
researchers with an accurate snapshot of the studied population at a certain time-point,
allowing for examination of the association between the chosen variables with fear of falling
as well as allowing for calculation of prevalence of fear of falling within the study cohort.
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Recommendations
Service provision recommendations
- Fear of falling is highly prevalent and is an important multifaceted factor that needs to be
considered and measured within falls prevention programs as a separate entity to
previous falls and falls risk.
- Primary health clinicians need to appreciate that in addition to physical functioning and
health status, that there is a psychological association with a fall.
- This study informs clinicians of factors associated with fear of falling, highlighting that
higher stress levels, more prescribed medications, reduced mobility performance and a
recent history of falls are all significantly associated.
- Clinicians need to ensure people who have had a fall, irrespective of physical and health
status, are referred to falls programs that incorporate a biopsychosocial approach to
building falls-related self-efficacy.
- Clinicians need to consider within falls prevention programs, interventions that target
stress management and reduce prescribed medications, particularly for those with a
recent history of falls.
- Within falls programs, exercises that focus on rapid position changes and functional
mobility should be considered for those with a fear of falling.

Recommendations for future research
- Due to the cross-sectional approach of this study, the causational relationship between
the independent variables and fear of falling was not established. To comprehensively
explain fear of falling, future research should consider longitudinal studies to understand
the causes of fear of falling.
- Future research needs to focus on evaluation of the impact of interventions on fear of
falling levels, determining whether fear of falling can be reduced with intervention.
- This study highlights the need for research into a multi-factorial biopsychosocial
approach to falls prevention, considering interventions targeted at stress management,
prevention of falls, improving functional mobility and reducing prescribed medications.
- Due to the association between the TUGT time and fear of falling, research is required
comparing traditional exercise-based falls interventions to interventions that incorporate
functional mobility exercises that target rapid position change.
- Given the association of number of prescribed medications with fear of falling,
consideration is required into ways of incorporating a safe medication reduction program
into falls prevention programs.
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Conclusion

Fear of falling is an important factor that needs to be considered and measured within falls
prevention programs. High fear of falling was found to be present in 58% of participants in
this study, further highlighting the prevalence of fear of falling within Australia. Additionally,
this study is the first to highlight that fear of falling is also prevalent in non-metropolitan
regions.
This study is the first of its kind to explore factors associated with fear of falling in an
Australian setting. Through multivariate analysis, this study defined a model that included
four factors that were found to be significantly associated with a higher level of fear of
falling. The defined model was found to be statistically significant in accounting for the
variability in fear of falling, through incorporation of higher stress levels, higher number of
prescribed medications, slower TUGT time and a history of falls in the last 12 months.
The results of this study further highlight the complexity of fear of falling. Longitudinal
studies are required that permit conclusions about the cause or treatment of fear of falling.
The study’s multivariate model suggests that it is vital to develop multi-dimensional
strategies for reducing fear of falling in community-dwelling older people. The results of this
study indicate that clinicians and researchers should further consider pharmaceutical
reduction, stress management and therapies targeting rapid position changes and
functional mobility, in developing falls prevention programs, particularly for those with a
recent history of falls. Future studies therefore need to explore the impact of adding
strategies that target these biomedical, contextual and psychological factors to traditional
falls prevention interventions.
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