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Abstract

Background: fear of falling is common in older adults and can have a profound influence on a variety of behaviours
that increase fall risk. However, fear of falling can also have potentially positive outcomes for certain individuals. Without
progressing our understanding of mechanisms underlying these contrasting outcomes, it is difficult to clinically manage fear
of falling.
Methods: this paper first summarises recent findings on the topic of fear of falling, balance and fall risk—including work
highlighting the protective effects of fear. Specific focus is placed on describing how fear of falling influences perceptual,
cognitive and motor process in ways that might either increase or reduce fall risk. Finally, it reports the development and
validation of a new clinical tool that can be used to assess the maladaptive components of fear of falling.
Results: we present a new conceptual framework—the Perceived Control Model of Falling—that describes specific mech-
anisms through which fear of falling can influence fall risk. The key conceptual advance is the identification of perceived
control over situations that threaten one’s balance as the crucial factor mediating the relationship between fear and increased
fall risk. The new 4-item scale that we develop—the Updated Perceived Control over Falling Scale (UP-COF)—is a valid and
reliable tool to clinically assess perceived control.
Conclusion: this new conceptualisation and tool (UP-COF) allows clinicians to identify individuals for whom fear of falling
is likely to increase fall risk, and target specific underlying maladaptive processes such as low perceived control.
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Key Points

• We present a new conceptual framework: the Perceived Control Model of Falling.
• This framework describes specific mechanisms through which fear of falling can increase fall risk.
• It identifies perceived control as the key factor in whether fear of falling is ultimately protective or maladaptive.
• We validate a 4-item scale—the Updated Perceived Control over Falling Scale (UP-COF)—to assess perceived control.

Introduction

Concerns about falling are reported by up to 85% of older
adults [1, 2]. They are associated with a variety of negative
outcomes, including reduced physical and mental wellbeing,
social isolation and increased risk for falls [1–8]. The rela-
tionship between concerns about falling and future falls was

originally believed to be indirect [9]. That is, concerns about
falling were thought to increase fall risk by encouraging
activity restriction, which, in turn, leads to physical decondi-
tioning and poorer balance. However, concerns about falling
will often trigger an acute emotional response (i.e. ‘fear of
falling’) in situations that threaten one’s balance [10, 11],
leading to changes in behaviour that may directly increase
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Table 1. A description of key changes in static postural control (i.e. standing still) and walking behaviours in individuals
who are fearful of falling. Note, these findings are derived from studies in which fear of falling was experimentally induced
through a postural threat manipulation, rather than cross-sectional work.

Fearful (static) postural control is... Fearful walking behaviour is...
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
...cautious. When standing still, fearful individuals will lean away from the
direction of the perceived postural threat [19, 35, 36, 41, 88–90]. In general,
they will also limit the amplitude and variability of swaying movements [19, 41,
88, 90], likely through an ‘ankle stiffening’ strategy (see below [19, 91]).
However, very high levels of fear can actually lead to increased rather than
reduced amplitude and variability of swaying movements [20].

...cautious. Fearful individuals will walk with reduced velocity, shorter steps,
widened base of support and increased double-limb support (time with both
feet planted on the floor) [11, 15, 92–95]. These changes increase the
variability of movement (i.e. ‘stop-and-start’ and ‘jerky’ gait [95]). Fearful
individuals will also spend more time looking down at the ground for possible
threats to their balance [11, 53, 76].

...‘stiffer’. Fearful individuals will increase the co-contraction of their lower
leg and ankle muscles [35, 36, 38, 90, 91], resulting in greater frequency of
swaying movements [10, 19, 35, 36, 38, 41, 43, 88–91].

...‘stiffer’ and less fluid. Fear of falling leads to greater activation of lower leg
muscles during walking, in conjunction with reduced movement of the knee
and hip joints [93].

...consciously controlled and attentionally demanding. Fear of falling
shifts postural control from a predominately automatic [59] to a consciously
controlled strategy [35, 40, 42–44, 89]. This leads to postural contro
l becoming a more attentionally demanding process that requires attentional
resources [96].

...consciously controlled and attentionally demanding. As with static
postural control, fear of falling turns walking into a consciously controlled
process [11, 53, 76], thereby increasing the attentional demands required to
walk [17, 50, 71].

fall risk (see Table 1 [6, 11–16]). There is, therefore, a need
to conceptualise how and why this reduction in safety occurs.

Building on early experimental findings [13, 15, 17–19],
Hadjistavropoulos et al. [13] provided an initial concep-
tualisation of a direct relationship between fear of falling
and impaired balance performance. Young and Williams
[12] further developed this conceptualisation and described
some specific processes through which fear of falling may
disrupt balance during complex tasks and increase fall risk
(e.g. via altered movement planning). Although useful, these
existing frameworks do not account for: (i) why certain
people experience strong and pervasive fear of falling when
their balance is threatened, whereas for others the fear is mild
and transient [10, 20] and (ii) why fear of falling appears
to have negative impacts on fall risk for certain individuals,
but potentially positive outcomes for others [6, 11, 15, 21,
22]. This understanding is necessary for effective triage and
clinical management of fear of falling.

This current article describes the development of a new
conceptual framework—the Perceived Control Model of
Falling—designed to address these knowledge gaps. This
framework consolidates empirical work and theoretical
developments from research areas that are usually considered
in isolation. Its key conceptual advance is the identification
of perceived control over situations that threaten one’s
balance as the crucial factor in whether fear of falling is
ultimately protective or maladaptive with respect to fall
risk. Although there is a well-established line of research
linking perceived control to various outcomes of health and
wellbeing in older adults [23], the present framework reflects
the first attempt to formally conceptualise the link between
perceived control and falls. Throughout the article, particular
emphasis is placed on distinguishing the maladaptive from
the protective components of fear, accounting for the
paradoxical observation of why fear of falling may enhance

safety in one person, yet increase fall risk in another
[21, 22]. This development will allow clinicians to target
the specific maladaptive components of fear, rather than
attempting to indiscriminately reduce fear of falling (which
could potentially do more harm than good). Finally, we
present the development and validation of a new tool—the
Updated Perceived Control over Falling Scale (UP-COF)—
that can be used to test the model’s predictions and help
guide clinical application.

Fear and anxiety: definitions and considerations

It is first necessary to clarify the terminology used when dis-
cussing the psychological factors that influence posture, gait
and fall risk. Fear of falling is often used interchangeably to
refer to related—yet distinct—psychological constructs (e.g.
concerns about falling, balance confidence, etc.). Without
clear definitions, it is difficult to draw inferences about the
extent to which these constructs affect fall risk, as they affect
behaviour in different ways [24, 25].

It is important to first clarify the distinction between
fear and anxiety. Although related, they are associated with
unique pathologies and neural circuitry, have different phys-
iological and behavioural correlates [26, 27], and are clini-
cally treated via different strategies [24, 25]. It is therefore
important to differentiate between the two. ‘Fear’ reflects
the emotional state triggered by imminent danger; it is the
awareness that one is immediately in harm’s way [24, 28].
In contrast, ‘anxiety’ is an emotional state triggered by an
uncertain and potentially harmful event that may or may not
occur [27, 29]. Anxiety is usually accompanied by ‘what if’
worrisome thoughts and ruminations.

Postural threats can trigger both fear and anxiety. For
instance, steep stairs may first lead to the awareness that
one is in danger of falling (fear), followed by worrisome
thoughts about injuries that one may sustain if they were to
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Table 2. Definitions of key terms used throughout this article.

Term Definition
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Perceived control over
falling

One’s perceived ability to control situations that threaten or challenge balance, with respect to both the behavioural (i.e. perceived
ability to control their balance and prevent a fall) and emotional response (i.e. perceived ability to harness the emotional response
in helpful ways). Although linked, ‘perceived control over falling’ therefore transcends both ‘falls efficacy’ and ‘balance confidence’;
as these terms simply reflect one’s perceived ability to avoid a fall, rather than one’s ability to control the threatening/challenging
situation as a whole (with respect to both the behavioural and emotional response).

Concerns about falling A lasting feeling of dread and apprehension about situations that are believed to threaten or challenge balance. High concerns
about falling are a consequence of an individual becoming aware of their risk for experiencing an injurious fall. They lead to: (i) the
increased expectation of encountering a postural threat, (ii) an inflated prediction of the potential for future harm, and (iii) a
heightened emotional response (e.g. ‘fear of falling’) when balance is perceived to be threatened.

Fear of falling An emotional response to a real or imagined threat to balance. Although the term ‘fear of falling’ is frequently used to describe a
trait characteristic (e.g. ‘this patient is fearful of falling’), we contend that this is a misuse of terminology. Fear itself is a state feeling
and reflects the awareness that one is in harm’s way. What is typically referred to as ‘fear of falling’ instead reflects generalised
concerns about falling (see above definition).

Anxiety An emotional state triggered by an uncertain and potentially harmful event that may or may not occur. Within the context of
postural threats, anxiety manifests primarily as ‘what if’ worrisome thoughts about the potential consequences of falling (e.g.
worries about what would happen if one were to fall and injure themselves).

Panic response A sudden, uncontrollable emotional response, so strong that it overwhelms logical thought and behaviour. Leads to catastrophising
(predicting solely negative outcomes, i.e. a fall) and persistent, overwhelming worrisome thoughts.

Conscious movement
processing (CMP)

The act of directing attention internally, towards consciously planning, initiating, monitoring and/or controlling movement, with
the intention of minimising motor errors or failure. Commonly triggered following an emotional response to a postural threat.

fall (anxiety). Anxiety can also occur in the absence of an
immediate postural threat. For instance, someone may be
safe at home, but then imagine what would happen if they
were to fall when leaving their house, triggering feelings of
anxiety and associated autonomic symptoms. Such scenarios
commonly occur in individuals with high ‘concerns about
falling’, which we define as lasting feelings of dread and
apprehension about situations that are believed to threaten or
challenge balance.

Please see Table 2 for further details on definitions regard-
ing the psychological concepts discussed in this paper.

The perceived control model of falling

The Perceived Control Model of Falling is summarised in
Figure 1. It has a number of key assumptions. In line with
contemporary understanding from cognitive neuroscience
[24], we contend that postural threats first trigger an auto-
matic defensive (behavioural and physiological) response.
Once the postural threat has been consciously perceived, the
individual will appraise the situational context (probability
and cost of harm occurring) and integrate this information
with their appraisal of the automatic defensive response. Fear
of falling is then triggered when the individual perceives
the given context as having a high probability and/or cost
of harm occurring, and the automatic defensive response
matches their ‘fear schema’ (an understanding about how
one typically feels and acts when fearful of falling [30]).
This emotional response then leads to further (consciously
processed) behavioural adaptations.

The final—and perhaps most important—assumption is
that some degree of fear of falling when balance is (genuinely)

threatened is likely adaptive. Negative outcomes, however,
arise if the emotional response triggers feelings of panic.
Feelings of panic reflect an overwhelming fear response. They
are the direct consequence of low perceived control over
situations that threaten one’s balance, i.e. perceiving oneself
as having low control over (a) preventing a fall occurring
and (b) harnessing any fear experienced in helpful ways
to enhance balance. Although related to existing constructs
such as ‘falls efficacy’ and ‘balance confidence’, perceived
control over falling therefore differs from these terms as
it refers to an individual’s perception of control over the
threatening situation as a whole (including their emotional
response), rather than just their belief in their ability to
avoid falling. Just as highly confident, expert athletes are
susceptible to ‘choking’ in high-pressure situations because
of compromised emotional regulation, older adults too will
experience performance breakdown irrespective of their bal-
ance confidence/falls efficacy if they are unable to control
their emotional response when balance is threatened.

The following sections will discuss the foundational
aspects of the model in more detail, before outlining: (1)
the proposed key role of perceived control and (2) the
development and validation of a new scale designed to assess
perceived control over falling.

From threat to fear: the origins of fear of falling

We frequently experience threats to balance, e.g. when
stepping out of the bath or walking across uneven ground.
Although stability will be maintained via defensive behavioural
responses, these adaptations occur largely subconsciously
and typically without feelings of fear or anxiety. However, if
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Figure 1. The Perceived Control Model of Falling. The central tenet of this model is that postural threats first trigger an automatic
defensive bodily response (e.g. ‘postural stiffening’). Fear of falling then occurs when the individual perceives the given context as
having a high probability and/or cost of harm occurring, and their appraisal of the automatic defensive response matches their ‘fear
schema’ (an understanding about how one typically feels and acts when fearful of falling). This then leads to further (consciously
processed) behavioural adaptations which can enhance safety. If, however, an individual has low perceived control over the given
threatening context, a panic response will then be triggered, which can disrupt balance in various ways (and lead to undue activity
restriction in the longer-term), thereby increasing fall risk.

someone judges the situation as one likely to cause harm, we
contend that this individual would then cognitively monitor
the defensive response to the postural threat [10]. If this
defensive response matches the individual’s personal ‘fear
schema’, then this will lead to the individual labelling the
experience as such, and thus fear of falling will be experienced
[30, 31]. As LeDoux and Lau [32] write, ‘You know [what
you are feeling] is fear because you know what fear feels like
to you’ (p. R1021).

Supported by our recent work [10], we identify high con-
cerns about falling as a key factor influencing whether a pos-
tural threat triggers an emotional response. High concerns
about falling are a consequence of an individual becoming
aware of their risk for experiencing an (injurious) fall [6, 22,
33]. Individuals with high concerns are therefore more likely
to perceive a situation as threatening, given their increased
expectation of encountering a postural threat. Consequently,
they interpret the situation as one where harm is highly
likely to occur [29]. As outlined in Table 3, this can lead to
more frequent and stronger emotional responses to perceived

postural threats (i.e. ‘lowering of the threat threshold’ [10,
11]), resulting in excessive and potentially unsafe behavioural
adaptations (e.g. ‘overly cautious gait’) [15] (see Table 4).

Automatic versus conscious behavioural responses

In line with both contemporary advancements in neu-
roscientific theory [24, 28, 34] and recent experimental
work [6, 35–37], a key assumption of the Perceived
Control Model of Falling is that postural threats can trigger
automatic (subcortical) responses that are distinct from the
emotional experience, as well as behaviours and physiological
responses related to the (conscious) emotional response.
We contend that as long as the threat perceived poses a
genuine risk to balance (see Section 7), automatic defensive
responses will likely serve some degree of adaptive purpose.
For instance, some level of postural ‘stiffening’ (i.e. co-
contraction of ankle muscles and associated increase in
postural sway frequency [35, 38]) may enhance stability
when balance is threatened—particularly during situations
that do not require rapid stepping responses [12]. In
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Table 3. A description of the mechanisms through which high concerns about falling can strengthen the emotional response
to a (real or imagined) postural threat.

How do high concerns about falling strengthen the emotional response?
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Scenario 1. In the presence of a postural threat. High concerns about falling lead to lasting feelings of dread and apprehension about situations that threaten or
challenge balance, as well as an inflated prediction of risk for harm. This results in a state of constant ‘high-alert’, leading to the enhanced detection of postural
threats. When a postural threat is perceived, these individuals will then also be more likely to: (i) interpret the situational context to indicate that harm is highly
likely to occur (leading to a strong fear response; i.e. ‘lowering the threat threshold’) and; (ii) subsequently experience persistent worries about safety and/or the
potential consequences of falling (leading to a strong state anxiety response; Figure 1).

Scenario 2. Anxious (‘hypervigilant’) inspection of balance (when no imminent/immediate threat is present). Humans frequently respond to challenges to
balance without consciously processing these sensory signals. However, individuals with high concerns about falling are particularly vigilant for internal/somatic
sensory signals. Such hypervigilance may result in the enhanced detection of, and subsequent misinterpretation about, ‘normal’ bodily sensations related to
balance (e.g. misinterpreting a minor, inconsequential change in postural stability as signalling postural threat/imbalance). This can then lead to frequent fear of
falling in the absence of a ‘genuine’ postural threat.

Scenario 3. Thoughts and memories about falling. Thoughts and memories about a previous fall or ‘near fall’ may cause an individual to appraise a previously
neutral context in which the fall-related experience occurred as one that is likely to cause harm. This can therefore increase the likelihood that a potential postural
threat will trigger an emotional response. Importantly, these memories need not necessarily concern the individual themselves; vicarious experience (e.g.
memories about a friend or family member falling) can have a similar effect.

Table 4. A description of the key negative behavioural outcomes associated with fear of falling.

Key negative behavioural outcomes associated with fear of falling
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Overly cautious movement. High concerns about falling lead to both an increased expectation of encountering a postural threat and an overestimation of harm.
This results in overly cautious (consciously initiated and controlled) behavioural adaptations that often go beyond what is proportionate to maximise safety in the
given context (and may even occur in the absence of any ‘genuine’ threat to balance).

Inappropriate/unsafe motor behaviour. Low perceptions of control when balance is threatened lead to feelings of panic. This serves to disrupt ‘adaptive’ CMP
because the associated persistent worries and ruminations (e.g. “I know I am going to fall and injure myself like last time”) act like a cognitive ‘dual-task’. This in
turn may disrupt the planning and regulation of adaptive CMP, as there will be less attentional resources available to consciously process ongoing movement.

Increased distractibility for external threatening stimuli. Low perceived control (and associated panic/worries) can impair inhibition leading to increased
distractibility. This means that attention will be frequently distracted away from adaptive CMP (e.g. consciously processing the ongoing step) towards external
threatening stimuli (e.g. an uneven paving stone many steps ahead in the distance). This can also lead to fearful individuals continually looking down at the floor,
in order to fixate immediate threats to their balance.

Undue activity restriction. An overestimation of harm (i.e. high concerns about falling) coupled with low perceived control over preventing harm from
occurring may also lead to undue activity restriction.

contrast, it is the behaviours associated with the conscious
emotional experience—particularly when fear and anxiety
are high—which are likely to be maladaptive (i.e. excessive/
inappropriate for the given context). For instance, high
fear of falling can further amplify postural ‘stiffening’
behaviours (i.e. greater increases in high-frequency postural
movements [10, 20]) to levels that may compromise balance
performance [20]. As described below, conscious movement
processing (CMP) may be beneficial in constraining
potentially maladaptive fear- and anxiety-related behavioural
outcomes.

CMP: friend or foe?

A second key assumption of the Perceived Control Model
of Falling is that although fear and anxiety about falling will
trigger conscious attention towards regulating balance, CMP
itself is not inherently maladaptive—contrary to popular
belief [39].

Aspects of CMP that can enhance balance performance

It is well accepted that both young and older adults
will direct conscious attention towards monitoring and
controlling movement when balance is threatened [11, 37,
38, 40–43]. Research has reported that CMP may lead to
motor and cognitive inefficiencies during both standing [44–
47] and walking [11, 48–57], as it is attentionally demanding
and leads to slower movements. Despite this, we argue
that when balance is (genuinely) threatened, and fear and
anxiety about falling are high, CMP may primarily reflect an
adaptive, self-regulatory process [6].

Age-related decline in the automatic processing of posture
and gait necessitates some degree of CMP [47], with the
amount of CMP required for safe and successful perfor-
mance increasing in-line with the level of challenge/threat
[58]. Recent qualitative research revealed that older people
will engage in CMP when their balance is threatened, as
this allows them to maintain concentration on the task at
hand and ensure that the correct motor pattern necessary
for maximising safety is (consciously) planned, engaged and
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successfully implemented [6]. These findings support lab-
based research reporting that greater neural pre-frontal cor-
tex activation (believed to reflect CMP [59]) during move-
ment preparation was associated with preserved movement
quality in older adults during challenging walking tasks [58].
Relatedly, when fearful of falling, older adults will con-
sciously monitor ongoing stepping movements [11, 53]—
a strategy that may enhance their ability to make rapid
refinements to an ongoing step [60]. This likely explains why
fearful older adults are better able to adjust their steps to
avoid an obstacle that suddenly appears in their path [61].

Based on the above, we propose that CMP may be crucial
for ‘top-down intention-directed attention’ [62] when bal-
ance is threatened, ensuring that the performer (i) avoids dis-
traction, (ii) engages the appropriate motor strategy required
to maximise safety when their balance is threatened, and (iii)
consciously monitors the ongoing movement to confirm that
these strategies have been implemented as intended (allowing
for further conscious adaptations as necessary).

Emerging research suggests another potentially adaptive
purpose of CMP: constraining ‘unhelpful’ fear-related
responses [43, 44]. For instance, although fear of falling
has been shown to reliably lead to some degree of ‘postural
stiffening’ (increase in high-frequency postural movement
and co-contraction of lower leg muscles) [38], excessive
levels of stiffening may compromise rather than enhance
balance performance [12, 35]. Recent work demonstrates
that CMP may serve to constrain fear-related increases in
stiffening behaviours in both older [43] and young adults
[63]. This implies that CMP may keep fear-related responses
such as postural stiffening ‘in-check’ and prevent these from
increasing to maladaptive levels. This supports work from
cognitive psychology, which describes how the conscious
mind can be used to ‘override’ unhelpful automatic
responses [64].

Overly cautious movement: CMP is a double-edged sword

Although we argue above for several benefits of CMP when
fearful about falling, CMP can lead to negative outcomes
if the motor strategy initiated is inappropriate for the cur-
rent context. A common example of this is the frequently
observed ‘overly-cautious gait’ [65, 66]. As noted previously,
individuals with high concerns about falling have (i) an
increased expectation of encountering a postural threat and
(ii) an over-estimation that harm (i.e. a fall) will occur once
they perceive their balance to be threatened. This can lead
to overly cautious behavioural adaptations beyond what is
proportionate to maintain balance in the given context [15].
However, we contend that in such situations, it is not CMP
per se that is negative, but rather the inappropriate initiation
of CMP due to an overestimation of harm in a relatively
low-threat context.

Low perceived control: the key maladaptive process

A major strength of the Perceived Control Model of Falling
is its ability to account for the observation that fear of

falling may enhance safety in one person, yet increase fall
risk in another [11, 21, 22]. Drawing on previous findings
[6, 67], we posit that whether an emotional response to
a postural threat is ultimately adaptive or maladaptive is
determined by whether the individual perceives themselves
as having control over the given threatening situation as
a whole (including both their behavioural and emotional
response).

We propose that when perceived control is high, fear
of falling will trigger CMP, which leads to conservative
behavioural adaptations likely to enhance safety. However,
when perceived control is low, fear of falling triggers feelings
of panic, leading to catastrophising and worrisome thoughts
that persist during the task itself (e.g. ruminations about
previous falls [6, 68]). As with previous researchers, we
view these unhelpful anxious thoughts as a key driver of
maladaptive outcomes associated with fear of falling [69]:
they act as a ‘dual-task’ and serve to disrupt the effective use
of CMP. Low perceived control will also further enhance
the initial emotional response, leading to excessive fear of
falling [20]. As described in the following subsections, low
perceived control thus increases fall risk in numerous ways.

Inappropriate/unsafe motor behaviour

Postural threats will trigger feelings of panic in individuals
with low perceived control, which leads to catastrophising
and persistent worrisome thoughts [6]. Processing these
worrisome thoughts therefore acts like a cognitive ‘dual-
task’ [70] and reduces the attentional resources available
[17, 50, 71] for the effective planning, initiation and mon-
itoring of CMP-related movement strategies [50, 58, 59].
For instance, a reduction in available attentional resources
has been shown to disrupt movement planning [51] and
lead to the selection of risky, unsafe behaviours [72]. Atten-
tional resources are also required for rapid and accurate
reactive stepping responses following a loss of balance [73].
Persistent worries will therefore limit the resources avail-
able for these important processes. We believe that this
accounts for previous observations of disrupted movement
planning and subsequently greater stepping errors in a group
of fearful older adults who reported experiencing worrisome
thoughts [11].

Increased distractibility for external threatening stimuli

Safe locomotion requires effective visual search behaviour
[74, 75]. Vision is used to both look ahead to plan future
stepping actions, as well as to guide and adjust the ongoing
step. Fear of falling can disrupt both processes. It is well
established that certain older adults will display a gaze bias
towards threats to balance when fearful of falling [11, 12, 14,
16]. This can lead to individuals freezing their gaze towards
the immediate/salient threat to balance (e.g. continually
looking down towards their feet), at the expense of planning
future stepping actions [11, 12, 14, 16, 76]. This threat-
related gaze bias can also lead to individuals prematurely
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transferring their gaze away from an ongoing step (e.g. before
the step over an obstacle has been completed), to fixate
on the next upcoming environmental threat [14, 16, 76].
Such premature transfer of gaze is causally associated with
increased stepping errors [77], given that this impairs one’s
ability to (consciously) guide and adjust the ongoing step (as
described earlier).

We posit that these maladaptive gaze behaviours are pri-
marily a consequence of low perceived control: processing
worrisome thoughts has also been shown to impair cogni-
tive inhibition [70]. This means that individuals with low
perceived control will be less able to inhibit attention from
being distracted towards threatening stimuli associated with
their worrisome thoughts (see [70, 78]).

Undue activity restriction

Activity restriction is common in older adults who regularly
experience fear of falling [1]. This can trigger a debilitating
spiral of physical deconditioning, falls, social isolation and
a loss of one’s sense of self [3–8]. Based on our recent
qualitative findings [6], we propose that high concerns about
falling (i.e. an inflated prediction of harm) coupled with
low perceived control over preventing harm from occurring
will be a risk factor for individuals developing undue fear-
related activity restriction. Supporting this notion, recent
work identifies low perceived control as a barrier to phys-
ical activity in older adults post hip fracture [79]. Relat-
edly, fall-related catastrophising—a key hypothesised out-
come of low perceived control—has been shown to pre-
dict fear-related activity restriction in both community-
dwelling older adults [80] and individuals with Parkinson’s
Disease [81].

Developing the Updated Perceived Control over
Falling Scale (UP-COF)

The previous sections highlight the importance of perceived
control in determining whether an emotional response to a
postural threat is ultimately adaptive or maladaptive. It is
therefore clinically important that we have instruments to
assess (1) perceived control over both preventing a fall occur-
ring and harnessing any fear experienced in positive ways
and (2) the occurrence of associated maladaptive emotional
responses (e.g. panic and subsequent persistent worrisome
thoughts). The following section describes the development
and validation of a new clinical scale designed for this
purpose.

Scale development

An initial 4-item Perceived Control over Falling Scale was
developed by Lawrence and colleagues in 1998 [82]. How-
ever, this scale has not yet been formally validated, nor was it
developed through input with older people themselves. Also,
as this scale is 25 years old, it does not integrate recent devel-
opments in our understanding of fear of falling, perceived
control and other associated constructs (e.g. panic). We

therefore sought to modify, update and subsequently validate
this existing scale to account for these limitations. Although
the Perceived Control Model of Falling focuses on percep-
tions of control within a given threatening and potentially
fear-evoking context, we sought to develop a simple clinical
tool to assess recent generalised perceived control over falling.
This allows us to circumvent the complexities and limitations
of asking a patient to imagine a specific threatening context
and then provide a score according to this hypothetical
scenario ‘as if they were there’. Much in the same way
that generalised anxiety affects situation-specific anxiety/fear
about falling during threatening contexts (e.g. Sturnieks
et al . [83]), we too contend that generalised perceived control
over falling will largely map onto situation-specific perceived
control.

We conducted discussions with eight older adults (with
a range of balance problems and fear of falling) and three
experienced clinicians who work in rehabilitation and falls-
prevention services. We first presented the original Perceived
Control over Falling Scale. This revealed consistent confu-
sion and problems with interpretation for two of the four
items, one of which was edited, and the other removed
altogether. Three new items were then developed based on
discussions with the panel, and our recent qualitative study
on perceived control over falling [6]. All items were iter-
atively refined through further feedback from older adults
and clinicians until no further issues were identified and
consensus was reached on the items.

This process resulted in a 6-item UP-COF used for vali-
dation.

Scale validation: methods

Community-dwelling older adults (n = 209; mean age = 75.5;
range = 60–90 years; males = 18.7%) were recruited from
social support networks within the UK. All participants were
free from any diagnosed progressive neurological disorder
or dementia. Ethical approval was obtained from the local
ethics committee, and all participants provided written
informed consent.

We validated the scale following established recommenda-
tions [84], including evaluation at item-level, factor analysis,
and assessment of test–retest reliability and concurrent valid-
ity of total UP-COF scores—followed by ROC analysis to
determine cut-offs. Please see the Supplementary Materials
for further information.

Scale validation: results

Following an Exploratory Factor Analysis, the scale was
further refined to four items. All items of the 4-item
UP-COF loaded onto a single factor. The 4-item UP-
COF had both good internal consistency (Cronbach’s
alpha = 0.751) and test–retest reliability (ICC = 0.718).
The standard error of the measurement (SEM) was 1.5,
whereas the minimal detectable difference was 0.54 on
group level and 4.1 on individual level. Average score on
the 4-item UP-COF was 15.9/20 (SD = 3.2; range = 0–20).
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Figure 2. The final and validated version of the Updated Perceived Control over Falling Scale (UP-COF).

ROC analyses indicated that total scores of 13/20 or below
can be interpreted as low perceived control over falling:
21.2% of our sample who reported experiencing fear of
falling to some degree in daily life met this threshold. Total
UP-COF scores were significantly (negatively) correlated
with short Falls Efficacy Scale-International [85] scores
(r = −.567, 95%CI = [−.653, −.467], P < 0.001) and
HADS-anxiety [86] scores (r = −.410, 95%CI = [−.518,
−.291], P < 0.001).

UP-COF scores were significantly lower in individ-
uals who had fallen repeatedly in the past 12 months
(M = 12.9, SD = 4.68) compared with both non-fallers
(M = 16.4, SD = 2.84, P < 0.001) and those who had fallen
once (M = 16.2, SD = 2.61, P = 0.002). Scores were also
significantly lower in individuals who reported that they
avoided activities due to fear of falling (M = 14.0, SD = 3.75),
compared with those who did not (M = 16.7, SD = 2.60,
P < 0.001).

Please see the Supplementary Materials (Tables S1, S2 and
S3, and Figure S1) for full results. The final validated and
formatted UP-COF is presented in Figure 2.

Summary and clinical recommendations

We present a new conceptual framework—the Perceived
Control Model of Falling—that describes specific mecha-
nisms through which fear of falling can increase fall risk.
The model generates a number of key hypotheses, which
should be directly tested in future experimental work (e.g.
manipulating perceived control during conditions of postu-
ral threat). This new framework allows clinicians to identify
individuals for whom fear of falling is likely to increase fall
risk and to target specific maladaptive processes (e.g. low
perceived control and associated cognitive changes). This
advancement facilitates the development of new strategies to
clinically manage fear of falling.

We therefore make the following clinical recommenda-
tions:

• Assess perceived control over falling. This can be eas-
ily achieved using the validated 4-item UP-COF scale,
which will help identify individuals for whom fear of
falling is likely to trigger maladaptive processes that can
directly increase fall risk.
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• If perceived control is low (score ≤ 13/20):

1. Follow-up on with more specific questions to iden-
tify specific situations/contexts in which low per-
ceived control is most likely to manifest, and the
causes for this.

2. Intervene to address the root-cause of low perceived
control through both psychological and physical
strategies. For instance, someone with low perceived
control due to unpredictable bouts of acute insta-
bility/dizziness could be provided with strategies to
enhance balance and safety during such occurrences.
Increasing perceptions of control will help prevent
fear of falling triggering a panic response and
associated maladaptive outcomes.

3. Address the key cognitive processes associated with
a panic response; namely, catastrophising (i.e. imag-
ining the worst) and ruminations about previous
falls. This can be achieved through targeted cognitive
behavioural therapy strategies (e.g. Zijlstra et al .
[87]).

Supplementary Data: Supplementary data mentioned in
the text are available to subscribers in Age and Ageing online.
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