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Abstract

Background: The 2022 World Falls Guidelines recommend assessing concerns (or ‘fears’) about falling in multifactorial
fall risk assessments. However, the evidence base for this recommendation is limited. This review evaluated the evidence for
concerns about falling as an independent predictor of future falls, applying the Bradford Hill criteria for causality.

Methods: Systematic review and meta-analyses were conducted (PROSPERO registration ID: CRD42023387212). MED-
LINE, CINAHL Plus, Web of Science and PsycINFO were searched for studies examining associations between baseline
concerns about falling and future falls in older adults (minimum 6-month follow-up). Meta-analyses examined associations
between concerns about falling and future falls. Risk of bias was assessed using an adapted Newcastle Ottawa Scale for cohort
studies, and evidence certainty was rated with GRADE.

Results: 53 studies, comprising 75,076 participants, were included. Meta-analysis showed significant independent association
between baseline concerns and future falls when using the Falls Efficacy Scale-International to assess concerns (full scale ver-
sion, pooled OR =1.03 [95% CI = 1.02—-1.05] per 1-point increase; short scale version, pooled OR =1.08 [95% CI = 1.05—
1.11]). Significant associations were also observed when using single-item measures of concerns (pooled OR=1.60 [95%
CI=1.36-1.89] for high vs. low concerns). In contrast, balance confidence (Activities-Specific Balance Confidence Scale)
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did not predict future falls (pooled OR =0.97 [95% CI = 0.93-1.01]). Despite 26 studies rated as poor quality, associations
were consistent across studies of different quality. The overall certainty of the evidence was rated as moderate.

Conclusions: Baseline concern about falling is a clear predictor of future falls in older adults, supporting its inclusion in fall
risk assessments. Regular assessment of concerns about falling, along with targeted interventions, could help reduce the risk

of falls in older adults.

Keywords: fear of falling; falls efficacy; balance confidence; fall risk assessment; systematic review; older people

Key Points

* This systematic review and meta-analysis examined the association between baseline concerns about falling and future

falls.

* Concerns about falling were a clear independent predictor of future falls.
* Consistent results were observed across study designs, research settings and measurement tools.

* Balance confidence did not predict future falls.

* Clinicians should regularly screen for concerns about falling, as targeting them could reduce falls.

Introduction

Falls are a major global public health challenge and a leading
cause of disability and mortality in older adults [1], costing
the US healthcare system an estimated $50 billion annu-
ally [2]. With an ageing population, falls demand urgent
attention from healthcare providers and policymakers. Many
older adults develop concerns (or ‘fears’) about falling [3,
4], which affect up to 50% of those aged 60 years and
above depending on the population and assessment used
[4].

The 2022 World Falls Guidelines recommend assessing
concerns about falling in multifactorial fall risk assessments
of older adults [5]. This was based on evidence linking
these concerns to reduced quality-of-life and independence
[6], poorer rehabilitation outcomes [7], and increased
risk of future physical and social frailty, disability and
institutionalisation [7, 8]. Concerns about falling may also
increase the likelihood of future falls [9, 10]. However,
existing reviews on this topic have primarily focused on
cross-sectional studies rather than systematically examining
if baseline concerns about falling predict future falls,
which precludes causal inference. Further, recent conceptual
frameworks [11-13] and epidemiological data [14] also
suggest that some level of concern could have protective
effects with respect to fall risk (e.g. reduced risk-taking
behaviours). There is therefore the need to support or
refine the recommendations presented in 2022 World Falls
Guidelines surrounding concerns about falling and future
falls.

The aim of this systematic review and meta-analysis is to
evaluate whether baseline concerns about falling indepen-
dently predict future falls in older adults. Using the Bradford
Hill criteria [15] in our search strategy, we focus on the Zem-
porality criterion by including only studies where concerns
about falling were measured before the index incident falls.
In our interpretation of results, we will focus on the Strength

of Association and its Consistency across studies. Furthermore,
we will consider Experimental Evidence in our discussion to
strengthen the causal inference.

Materials and methods

Registration and protocol

The study was prospectively registered in PROSPERO
(registration ID: CRD42023387212) and followed the
Updated Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA 2020) guidelines [16]. The
primary research question was, ‘Does baseline concern about
falling predict future falls and/or injurious falls, independent
of other known fall risk factors?’

Search strategy and information sources

We systematically searched MEDLINE, CINAHL Plus,
Web of Science and PsycINFO from inception to 6
March 2024 using MeSH terms and keywords related to
concerns (and fear) about falling, falls, older people, risk or
prospective studies. The detailed search strategy is provided
in Supplementary Appendix A.

Eligibility criteria and study selection

We included articles that explored the association between
baseline concerns about falling (or related constructs, e.g.
balance confidence) and future falls over a follow-up period
of at least 6-months (to ensure sufficient follow-up dura-
tion). We included studies that recruited either community-
dwelling and/or institutionalised older adults, aged 60 years
or older. Validated questionnaires (e.g. variants of the Falls
Efficacy Scale-International (FES-I) [17, 18]) and/or single-
item measurements (e.g. Are you afraid of falling?” [19])
were accepted for assessing concern, fear or worries about
falling. As there is little difference in fall rates recorded in
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research using ongoing or recall assessment [20], future falls
during the follow-up were cither assessed on an ongoing
basis (e.g. falls diaries/calendars, regular telephone calls etc.)
or at the end of the follow-up period (via recall) [20]. No
specific restrictions were applied based on the definition of
a fall; studies could report associations between concerns
about falling and either the occurrence of falls or the rate
of falls. We excluded cross-sectional studies, intervention
studies, case reports, reviews, qualitative studies, conference
abstracts and letters to the editor, and those not published
in the English language. Studies using measures of fear-
related activity avoidance as a predictor variable, or those
focusing exclusively on participants with specific diseases
or conditions (e.g. dementia, Parkinson’s Disease, stroke
etc.), were also excluded. Titles, abstracts and full texts were
reviewed by two independent reviewers (a combination of
either T.J.E., ]J.V. or E.E) with disagreements resolved fol-
lowing discussions with a third neutral reviewer. Covidence
software was used for article management.

Data extraction

Data were extracted independently by two reviewers (T.].E.
and either J.V. or K.D.), with a third neutral reviewer resolv-
ing any discrepancies through discussion and consensus.
Extracted data included study characteristics and sample
details, methods and effect estimates. Critical information
that remained missing following emails to the authors led
to study exclusion (e.g. measurement of concerns), while
non-critical missing data were noted as ‘not reported’.

Concern about falling and balance confidence were
treated as distinct constructs [11], and studies were classified
accordingly based on the assessment tools used. Fall
outcomes were categorised into any-type falls (occurrence
of at least one fall, injurious or not, during follow-up),
recurrent falls (>2 falls) or injurious falls (see Supplementary
Appendix B description of specific falls outcomes used in
each study) [21].

Risk of bias and quality assessment

Following the registration of the protocol, we decided to
change the risk of bias tool from ROBINS-E to an adapted
version of the Newecastle-Ottawa Scale. This decision was
made following pilot assessments conducted within the
team, in which the ROBINS-E was deemed unsuitable for
the types of studies included in this review (see also [22]).
Risk of bias was assessed by two independent reviewers
(a combination of ]J.V.,, M.L.L., S.N. and E.E) using an
adapted version of the Newcastle Ottawa Scale for cohort
studies [23]. (See Supplementary Appendix G for the specific
version of the scale used.) This scale assesses risk of bias due
to cohort selection, confounding, measurement of exposure
(concern about falling tool) and outcome (falls, including
follow-up period), and incomplete or missing outcome data.
Inter-rater agreement was 94.3%, and disagreements were
resolved by consensus with a third neutral reviewer (T].E.).
Studies were rated as ‘good’, ‘fair’ or ‘poor’ quality (see
Supplementary Appendix G).

Grading of recommendations, assessment,
development and evaluation

The certainty of the evidence was assessed by two indepen-
dent reviewers (L.M and T.].E.) using the GRADE approach
(high, moderate, low, very low) [24] for prognostic factors
and future outcomes [25, 26]. The following factors were
considered in relation to downgrading the evidence: (i) risk
of bias, (ii) inconsistency, (iii) imprecision (i.e. do 95% Cls
overlap unity?), (iv) indirectness and (v) publication bias. No
upgrades were applied. As this was a prognostic review, the
starting point for assessment was an initial assumption of
high certainty evidence [25, 26]. Initial inter-rater agreement
was 85%; any disagreements were resolved by consensus with
a third neutral reviewer (J.V.).

Statistical analysis

Meta-analyses were pre-planned to evaluate the effect of
concerns about falling on future falls, with separate meta-
analyses conducted for different assessment tools (concerns
about falling: FES-I, Short FES-I and single-item assess-
ments; balance confidence: Activities-Specific Balance Con-
fidence Scale (ABC)). Due to insufficient data and substan-
tial heterogeneity in defining recurrent or injurious falls,
statistical analyses focused on studies reporting any-type
falls only.

Two-tailed random effects models were used (a =0.05).
To ensure consistency in the meta-analyses, we focused on
odds ratio (OR) as this was the most commonly reported
effect size, with 95% confidence intervals (CI) as the measure
of association. Only studies reporting ORs and 95% ClIs (or
providing them upon request) were included in the meta-
analyses. For FES-I and ABC, ORs were extracted when
these variables were analysed continuously (with ORs reflect-
ing one-point increase on these scales), while for single-
item assessments, ORs were extracted for dichotomised
groups (e.g. high vs. low concerns). As we wished to
explore if concerns about falling independently predicted
future falls, adjusted ORs were pooled when available; with
adjustments for age, sex, previous falls at baseline and/or
physical function (see Supplementary Appendix C for the
full list of adjusted variables for each study). If a study
presented multiple adjusted ORs (or both adjusted and
unadjusted ORs), we selected the maximally adjusted model
for pooling. Unadjusted ORs were included for studies
without adjustment for confounding. Pre-planned subgroup
and sensitivity analyses were conducted to explore the impact
of confounding variables, excluding extreme outliers [27]
and varying risk of bias [28]. Heterogeneity was assessed
using the Cochrane’s Q test and /* statistic, with tau’ as
an estimator of between-study variance. Publication bias
was evaluated through Egger’s asymmetry test and visual
inspection of a funnel plot for meta-analyses with at least 10
studies [29]. All analyses were performed using R (version
4.3.1) and the ‘metafor’ package (version 4.2.0).

A narrative review was conducted for outcomes with sub-
stantial heterogeneity, such as recurrent and injurious falls,
synthesising patterns and differences qualitatively without
meta-analysis.

3


https://academic.oup.com/ageing/article-lookup/doi/10.1093/ageing/afaf089#supplementary-data
https://academic.oup.com/ageing/article-lookup/doi/10.1093/ageing/afaf089#supplementary-data
https://academic.oup.com/ageing/article-lookup/doi/10.1093/ageing/afaf089#supplementary-data
https://academic.oup.com/ageing/article-lookup/doi/10.1093/ageing/afaf089#supplementary-data

T.). Ellmers et al.

Results

Study selection and characteristics

The PRISMA flow diagram (Figure 1) shows the selection
process. After removing duplicates, 11,835 articles were
screened and 189 reviewed as full-text. Fifty-three articles
met the inclusion criteria [9, 10, 14, 30-79], with 38
included in the meta-analyses [9, 10, 14, 32, 33, 35-45,
51-56, 58, 59, 62, 63, 65-68, 70-72, 74, 76, 77, 79]. If
multiple articles used the same dataset, those with a higher
risk of bias were excluded (e.g. Chen and Kim [80] excluded,
with Okoye et al. [55] included).

Supplementary Appendix B shows the study characteris-
tics of the included studies. The included studies involved
75,076 participants, with sample sizes ranging from 42 [59]
to 22,533 [14], and a median of 461. The percentage of
females ranged between 30% [54] and 100% [34, 61, 79],
with a median of 60.3%. The mean age of participants
in individual studies ranged between 65 and 80 years,
with three studies reporting a mean age of 83 years [40,
59, 77]. The proportion of fallers (any-type falls) ranged
from 9.0% [48] to 72.3% [75], with a median of 33.4%
(see Supplementary Appendix D). Most participants were
community-dwelling, with only four studies recruiting from
residential care [59, 63, 67, 70]. Most of the studies took
place in Europe (N =20) or North America (N =14),
followed by Asia (VN =8), Australia (N =7), and South
America (IV=3), with one article studying participants
in both Asia and Australia [43]. All studies adopted a
prospective design to explore if baseline concerns predicted
future falls. One study adopted a prospective case-controlled
design [49], whilst all others were prospective cohort studies.
Follow-up periods ranged from 6 months [38, 42, 45, 52,
61, 62, 67, 70, 77] to 11 years [78], with a median of
1 year.

Assessment of concerns about falling

The most common method to assess concerns about falling
was a single-item question (V = 24), with the most common
question being ‘Are you afraid of falling? (/V =14). These
dichotomised participants into, e.g. ‘high’ vs. ‘low’ concerns
(see Supplementary Appendix B). The FES-I was used in
23 studies, which included either the full (/V =16), short
(N = 6), or iconographic versions (Icon-FES; IV = 1). Balance
confidence was assessed in 16 studies using either ABC

(N=9)or FES (N =7).

Assessment of future falls

Thirty-eight studies assessed any-type falls, and 13 assessed
recurrent falls (V = 13), comparing these to either non-fallers
(N =6110, 31, 37,41, 60, 63]) or a combined group of non-
fallers and single fallers (V =7 [32, 43, 44, 47, 48, 57, 64]).
Six papers studied injurious falls [49, 65, 69, 71, 73, 78] and
2 studied ‘serious falls’ (>1 injurious fall and/or >2 non-
injurious falls [32, 47]). One paper assessed the occurrence

of a single fall [60].

4

Risk of bias and quality assessment

Twenty-five studies were rated good quality [9, 10, 14, 30,
34, 38, 40, 42, 44, 48, 50, 53-57, 63, 65, 68-71, 73—
75], two as fair [58, 66], and 26 as poor [31-33, 35-37,
39, 41-43, 47, 49, 51, 52, 59-62, 64, 67, 72, 76-79, 81].
Poor quality was attributed to single-item questionnaires
(N =19), lack of controlling for important confounding
variables (/V =20), fall assessments recorded through recall
at the end of follow-up (N =18), and inadequate follow-
up of participants (N =16). Only 17 studies were awarded
the maximum 2 stars for the ‘confounding variables’ domain
[14, 30, 36, 40-42, 44, 50, 55, 56, 63, 68-70, 72, 73, 81].
(See Supplementary Appendix H for risk of bias and quality
assessment for individual studies.)

Associations with future any-type falls (combined
single, recurrent and injurious falls)

Concerns about falling: multi-item assessments (FES-I)

Sixteen papers assessed the association between concerns
about falling and future falls, using ecither the FES-I
(N =10) [43, 52, 53, 56, 62, 67, 68, 70, 71, 82], Short
FES-1 (V =5) [35, 41, 42, 45, 76] or both (/V=1) [32].
Meta-analyses showed significant associations for both the
FES-I (pooled OR=1.03, 95% CI=1.02-1.05, Z=2.79,
P=.005) and Short FES-I (pooled OR=1.08, 95%
CI=1.05-1.11,Z=4.71, P < .001). These results remained
when removing an extreme outlier within the Short FES-I
analysis (pooled OR =1.07, 95% CI=1.05-1.10, Z = 4.44,
P < .001; see Supplementary Appendix F1). No evidence of
publication bias (Supplementary Appendix E1; Z=0.99,
P=.32) or heterogeneity was found (FES-I, I* =4.1%,
P =.60; Short FES-I (after adjusting for outlier), /* =0.1%,
P = .44). Study quality varied, with no significant differences
observed when analysing based on either risk of bias
(FES-I, P=.28; Short FES-I, P=.45 (see Supplementary
Appendix F3 and F4)) or adjustment for confounding
variables (FES-I, P =.13 (see Figure 2); Short FES-I, P=.84
(see Figure 3)).

Concerns about falling: single-item assessments

Eighteen studies used single-item assessments to evaluate
concerns about falling and future any-type falls [9, 10, 14,
30, 32, 36, 37, 39, 50, 51, 55, 58, 59, 63, 66, 72, 74,
81]. A meta-analysis based on 15 of these studies (adjusted,
N=12 [9, 10, 14, 32, 36, 51, 55, 58, 63, 66, 72, 74];
unadjusted, N =3 [37, 39, 59]), comprising 43,912 partic-
ipants (Figure 4), showed that concerns about falling were
significantly associated with future falls (pooled OR = 1.60,
95% CI=1.36-1.89,Z=3.91, P < .01). Despite substantial
heterogeneity (/7 = 82.9%, P < .01), results remained robust
after outlier removal (pooled OR=1.58, 95% Cl=1.34—
1.86, Z =3.96, P <.001; see Supplementary Appendix F2).
There were no significant subgroup differences based on
cither risk of bias (P=.22 (see Supplementary Appendix
F5)) or adjustment for confounding variables (P=.11
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Studies from databases/registers (n = 12810)
Web of Science (n = 5080) References from other sources (n = 6)
PsycINFO (n = 4715) Citation searching (n = 6)

MEDLINE (n = 1686)
CINAHL (n = 1329)

c
.2
=
©
2
=
S
c
]
S

References removed (n = 981)
Duplicates identified manually (n = 1)
Duplicates identified by Covidence (n = 980)

V.
Studies screened: title and abstract (n = 11835) >{ Studies excluded (n =11645)
Studies sought for retrieval (n = 190) >| Studies not retrieved (n = 1)

v

Studies assessed for eligibility: full text (n = 189)

Studies excluded (n = 136)
Duplicate sample (n = 3)
No falls outcome (n = 11)
Wrong population (n = 5)
Did not measure concerns about falling (n = 4)
Conference abstract (n=1)
No regression analysis (n = 10)
Not written in English (n = 4)
Retrospective falls only (n = 10)
Follow-up less than 6 months (n = 2)
Did not explore association between concerns
about falling and future falls (n = 77)
Wrong design (n = 8)
Key information not reported (or provided upon
request) (n=1)

Screening

Studies included in qualitative synthesis (n = 53)

v

Studies included in meta-analysis (n = 38)

Figure 1. PRISMA flow diagram of the identification, screening and eligibility of included articles.

(see Figure 4)). According to the funnel plot (see Supplementary Balance confidence
Appendix E2) and Egger test, there was no evidence for  Thirteen papers assessed the association between balance
significant publication bias (Z=1.75, P =.08). confidence and future falls, using either the ABC scale
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Author(s), Year N Odds Ratio Weight OR [95% CI]
Adjusted Odds Ratio

Delbaere,2010 494 - 11.27% 1.04[1.01, 1.08]
Hicks,2020 333 ] 6.68% 1.04[1.00, 1.08]
Menant,2016 523 ol 13.57% 1.05[1.02, 1.08]
Pereira,2021 280 m 7.48% 1.02[0.98, 1.06]
van Schooten,2021 500 o 11.72% 1.03[1.00, 1.07]
Weijer,2021 118 e 0.91% 1.08[0.96, 1.21]
Weijer,2018 272 i 6.24% 1.05[1.01,1.10]
Random-effects Model for Subgroup (Q = 2.10, df =6, p =0.91; 1= 0.0%, ¢ = 0.00) 0 1.04 [1.03, 1.06]
Unadjusted Odds Ratio

Kwan,2013: Hong Kong 196 FH 5.50% 1.01[0.97, 1.06]
Kwan,2013: Tawain 273 - 10.99% 1.00 [0.97, 1.03]
Kwan,2013: Chinese, Australian 206 He 7.39% 1.01[0.97, 1.05]
Kwan,2013: White, Australian 761 i 7.90% 1.05[1.01, 1.09]
Marques,2021 116 kﬂ 4.75% 1.05[1.00, 1.10]
Svoboda,2017 125 cay 1.93% 1.02[0.94, 1.10]
van Schooten,2015 169 }--1 3.67% 1.06[1.00, 1.12]
Random-effects Model for Subgroup (Q = 6.74, df = 6, p = 0.35; I? = 22.0%, t* = 0.00) . 1.03[1.01, 1.04]
Random-effects Model for All Studies (Q = 11.17, df = 13, p = 0.60; I* = 4.1%, t* = 0.00) . 100% 1.03[1.02, 1.05]

Test for overall effect: Z=2.79, p = 0.0053
Test for Subgroup Differences: Qy = 2.33, df =1, p=0.13

Odds Ratio (log scale)

Figure 2. Forest plot of the association between the full 16-item Falls Efficacy Scale International (FES-I) and future any-type falls.

Author(s), Year N Odds Ratio Weight OR [95% CI]
Adjusted Odds Ratio
Delbaere,2010 494 H—! 16.05% 1.08[1.01, 1.16]
Kamide,2021 204 l—l—i 4.37% 1.13[0.99, 1.28]
Kamide,2019 237 e 6.58% 1.01[0.91,1.12]
Random-effects Model for Subgroup (Q = 2.01, df =2, p = 0.37; 1?=0.0%, ¢ = 0.00) Q 1.07 [1.02, 1.13]
Unadjusted Odds Ratio
Burns,2022 1563 - 0.38% 2.50 [1.62, 3.85]
Gade,2021 198 }—H 10.26% 1.02[0.94, 1.11]
Lanoue,2020 2009 i 62.37% 1.08[1.05, 1.12]
Random-effects Model for Subgroup (Q = 16.30, df = 2, p < .01; I = 98.2%, ©* = 0.11) -. 1.32[0.88, 1.97]
Random-effects Model for All Studies (Q = 18.36, df = 5, p < .01; I? = 0.0%, > = 0.00) ¢ 100% 1.08 [1.05, 1.11]
Test for overall effect: Z = 4.71, p <0.001 i
Test for Subgroup Differences: Qy = 0.04, df =1, p = 0.84

T 1

0 2

Odds Ratio (log scale)

Figure 3. Forest plot of the association between short 7-item Falls Efficacy Scale International (FES-I) and future any-type falls.

(N =9) [33, 38, 44, 50, 54, 62, 65, 77, 79] or FES
(N =6) [30, 38, 44, 61, 64, 75]. Meta-analysis of nine
studies using the ABC (five adjusted [33, 38, 44, 54, 65]
and three unadjusted studies [62, 77, 79]), comprising
1728 participants, found no significant association with

future falls (pooled OR=0.97, 95% CI=0.93-1.01,
Z =—0.46, P =.65; Figure 5). There was evidence of sub-
stantial heterogeneity (/* =83.9%, P =.01). No significant
differences emerged when analysing by risk of bias (P =.89
(see Supplementary Appendix F6)) or adjustment for
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Author(s), Year N Odds Ratio Weight OR [95% CI]
Adjusted Odds Ratio

Asai, 2022 530 4.83% 3.11[1.77, 5.46]
Delbaere, 2004 221 0.61% 12.33[1.56, 97.49]
Delbaere, 2010 494 9.35% 1.21[0.99, 1.48]
Friedman,2002 2212 8.98% 1.78[1.41, 2.24]
Garbin,2023 5151 9.91% 1.65[1.41, 1.93]
Litwin,2018 19023 8.90% 1.66[1.31, 2.10]
Makino,2021 2469 8.37% 1.29[0.98, 1.70]
Okoye,2022 5093 9.33% 1.65[1.34, 2.03]
Porto,2020 101 - 2.28% 0.85[0.32, 2.25]
Trevisan,2020 2625 10.69% 1.04 [0.97, 1.11]
van Gulick,2022 407 5.48% 1.25[0.76, 2.06]
Wijhuizen,2007 1752 4.21% 2.00 [1.06, 3.77]

Random-effects Model for Subgroup (Q = 79.24, df = 11, p <.01; 1?=79.8%, = 0.05) 1.50 [1.28, 1.77]

Unadjusted Odds Ratio

Gasmann,2009 622 6.28% 2.99 [1.94, 4.60]
Helsel, 2021 3170 9.40% 1.77 [1.45, 2.16]
Roman de Mettelinge,2015 42 - = 1.40% 1.44[0.39, 5.33]

Random-effects Model for Subgroup (Q = 4.89, df =2, p = 0.09; 1?=60.1%, v’ = 0.08) 2.11[1.38, 3.25]

Random-effects Model for All Studies (Q = 106.93, df = 14, p < .01; 2= 82.9%, “= 0.07)
Test for overall effect: Z = 3.91, p <0.001
Test for Subgroup Differences: Qy = 2.57, df = 1, p = 0.11

100% 1.60 [1.36, 1.89]

T T
0 1
Odds Ratio (log scale)

N“

Figure 4. Forest plot of the association between single-item measures of concerns about falling and future any-type falls.

Author(s), Year N Odds Ratio Weight OR [95% CI]
Adjusted Odds Ratio

Duan,2022 299 »—-——l 5.41% 0.89[0.77,1.03]
Hadjistavropoulos,2007 492 l 18.95% 1.04[1.02, 1.07]
Landers,2016 56 m 13.30% 0.95[0.89, 1.01]
Moiz,2017 125 = 6.72% 0.84[0.74, 0.95]
Tsang,2022 461 l 19.68% 0.98 [0.97, 1.00]
Random-effects Model for Subgroup (Q = 26.83, df =4, p < .01; 2=924%, % = 0.00) ‘ 0.96 [0.89, 1.02]
Unadjusted Odds Ratio

Cleary,2017 45 m 17.44% 0.95[0.92, 0.98]
Crenshaw,2020 125 D—-—-—i 0.98% 1.29[0.88, 1.89]
Svoboda,2017 125 m 17.52% 0.99 [0.96, 1.03]
Random-effects Model for Subgroup (Q = 4.70, df =2, p = 0.10; 2=46.1%, ¢’ = 0.00) Q 0.97 [0.93, 1.01]
Random-effects Model for All Studies (Q = 34.35, df = 7, p < .01; I = 83.9%, ©* = 0.00) 0 100% 0.97 [0.93, 1.01]

Test for overall effect: Z = -0.46, p = 0.65
Test for Subgroup Differences: Qy = 0.17, df =1, p = 0.68

T T 1
0 1 2
Odds Ratio (log scale)

Figure 5. Forest plot of the association between balance confidence (Activities-Specific Balance Confidence Scale [ABC]) and future
any-type falls.

confounding variables (P=.68 (see Figure 5)). Six papers  papers reported a significant association (adjusted, N =3
assessed balance confidence using the original FES. It was [30, 38, 75]; unadjusted, N =1 [64]), whilst two reported a
not possible to conduct a meta-analysis for this data due to  lack of association (adjusted, /V =1 [44]; unadjusted, NV =1
substantial heterogeneity with scoring systems used. Four [61]).
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GRADE certainty of the evidence

The GRADE summary of findings is presented in Appendix
H. For all analyses, the overall certainty of the evidence was
moderate. Meta-analysis for FES-1, Short FES-I and single
item assessments was downgraded due to the risk of bias
(primarily due to a lack of controlling for confounding vari-
ables and issues with fall assessment and data completeness).
Results for balance confidence (ABC) were downgraded due

to imprecision.

Associations with future recurrent and injurious falls

Due to substantial heterogeneity with respect to assessing
both predictor and outcome variables, recurrent and injuri-
ous falls are analysed via narrative review only. Nine studies
assessed the association between concerns about falling and
recurrent falls with mixed results. Two studies found a signif-
icant association between the FES-I and future recurrent falls
in adjusted models [32, 83]. Another study found a signifi-
cant association in unadjusted models for White Australians
but not for those from Asian backgrounds [43]. In adjusted
models, one study found that Short FES-I scores predicted
future recurrent falls [32], whereas another study reported
a non-significant association [41]. When using single-item
measures, two adjusted [48, 63] and two unadjusted studies
[37, 64] found significant associations, but one adjusted
study did not [32]. Regarding balance confidence, the ABC
showed a significant association with recurrent falls [44], as
did a modified version of the FES [57]. However, the original
FES did not [44].

Similar mixed results were observed for the four stud-
ies investigating the association with future injurious falls.
Using a single-item measure, one study found a significant
association in an unadjusted analysis [78], while another
[73] observed a lack of significant association in an adjusted
analysis. Using a case-controlled design, a study found thata
single-item measure independently predicted more serious
injuries following a fall (fractures vs. soft-tissue damage)
[49]. In contrast, another reported a non-significant associ-
ation when using the FES-I in an adjusted model [71]. Two
studies investigated the association between balance confi-
dence (ABC, N =1 [65]; FES, N =1 [69]) and found no
significant association with future injurious falls in adjusted
models.

Discussion

The 2022 World Falls Guidelines recommended assessing
concerns about falling as part of a multifactorial falls risk
assessment [5], based on intermediate evidence (GRADE
1B). By applying the Bradford Hill criteria [15], we provide
stronger causal evidence, upgrading the evidence to strong
(GRADE 1A—using the same modified GRADE approach
as used in the World Falls Guidelines [5]). These find-
ings emphasise the clinical importance of assessing concerns
about falling.

Significant associations between concerns about falling
and future falls were consistently found across all measures
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(short/full FES-I and single-item measures), supporting a
causal relationship (Bradford Hill criteria [15]). Concerns
about falling may reflect a sensitive self-perception of fall
risk, complementing objective markers like prior falls or gait
speed. Pooled ORs were 1.03 (95% CI =1.02-1.05) for the
FES-I and 1.08 (95% CI =1.05-1.11) for the Short FES-I,
per point increase. Whilst the strength of these associations
depends on scale used and the points accrued, scoring 40
points higher on the FES-I or 15 points higher on the Short
FES-I corresponds to a 120% increase in the odds of falling,
empbhasising the Strength of the Association [15]. Although
formal comparisons of diagnostic accuracy between measures
are beyond the scope of this study, it is worth noting that
this would be double the strength of the association observed
with dichotomised single-item measures (pooled OR =1.60
[95% CI = 1.36-1.89]), which also showed considerable het-
erogeneity (/> = 82.9%). In contrast, the FES-I or short FES-
I showed low heterogeneity in predicting future falls, and can
also provide additional insights into an individual’s concerns
about falling not afforded when using single-item measures
(i.e. magnitude and specificity rather than mere presence).
These findings therefore support the use of the FES-I (full
or short) for assessing concerns about falling, in line with
the 2022 Guidelines [5, 12]. However, single-item measures
remain a practical alternative for time-constrained clinical
settings [84].

Experimental Evidence (in-line with the Bradford Hill
criteria [15]) further supports a causal association, showing
that greater concerns predict more falls during lab-based
testing [85, 86], and lead to overly-cautious and potentially
unsafe walking behaviours [87, 88]. There is also some
evidence that psychological interventions targeting concerns
about falling can reduce incidence of falls [89]. While pre-
vious reviews have identified prior falls as a risk factor for
developing concerns about falling [4], our findings reveal
a bidirectional relationship: concerns about falling can be
both a cause and consequence of falls. Interestingly, our
review found that concerns about falling specifically, rather
than balance confidence, were associated with future falls.
This distinction indicates that balance confidence should not
be part of standardised fall risk assessments. While related,
balance confidence and concerns about falling are distinct
constructs [11]. Our findings emphasise this distinction,
revealing that people with low confidence, but no concerns,
are not necessarily at higher risk of falling.

We used a comprehensive search strategy, incorporat-
ing data from 53 studies with 75,076 participants across
multiple regions, enhancing the Consistency of our findings
[15]. We minimised bias by focusing on prospective studies
with follow-up periods of 6 months or longer, stratify-
ing our meta-analysis by assessment tools, risk of bias and
confounding variables. Despite these strengths, our review
has several limitations. There was substantial heterogeneity
existed across studies, particularly in the confounding vari-
ables, participant inclusion/exclusion criteria, and fall assess-
ment. Most studies excluded people with significant cogni-
tive or neurological impairments, limiting generalisability.
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It should, however, be noted that Consistent evidence of a
relationship between baseline concerns and future falls has
been reported across different populations, including people
with Stroke [90], Parkinson’s Disease [91] and Multiple Scle-
rosis [68, 92]. Most included studies also focused exclusively
on people living in the community, with only four studies
recruiting participants from residential care [59, 63, 67, 70].
While three of these studies reported significant associations
between concerns and future falls, further research is required
to explore how concerns about falling affect fall risk in
older adults residing in long-term care. Finally, the small
number of studies on recurrent or injurious falls and the
heterogeneity in their assessment precluded meta-analysis
for these outcomes. More prospective research is needed to
evaluate the relationship between concerns about falling and
future recurrent or injurious falls.

There are also methodological limitations of the studies
reviewed. Many studies (V = 37) did not control for crucial
confounding factors, which could impact the Swength of
Association and the validity of causal inferences (Bradford
Hill criteria [15]). To address this limitation, we separated
our meta-analyses into adjusted and unadjusted results,
observing statistically comparable results when doing
so. Other limitations included high attrition rates (14
studies lost >20% of participants) and non-gold standard
approaches to assessing falls (17 studies used recall at the
end of the follow-up). Despite these issues, no significant
differences were observed when grouping studies by overall
quality, which considered statistical power, data missingness
and fall assessment methods, suggesting a robust underlying
association between concerns about falling and future falls.

Our findings fill a gap in evidence, supporting the inclu-
sion of concerns about falling in fall risk assessments in
national [93, 94] and international [5] guidelines. We rec-
ommend using the short 7-item FES-I in clinical settings,
in line with the 2022 World Falls Guidelines [5], due to
its brevity (<3 min to complete), excellent psychometric
properties [18], and validated cut-off points for identifying
high concerns (>11/28) [95]. Our pooled results indicate
that people scoring above this cut-off have between 32% and
168% greater odds of falling (depending on their specific
score) compared to an individual scoring the minimum
points (7/28), reflecting a substantial Strength of Association
between concerns about falling and future falls.

Conclusions

Concerns about falling in older adults are highly prevalent
[4] and have been linked to reduced quality of life and
independence [6], poorer rehabilitation outcomes [7] and
increased risk of frailty, disability and institutionalisation [7,
8]. Our review identifies that concerns about falling can lead
to a further negative outcome: increased future falls. We
therefore recommend that clinicians regularly assess concerns
about falling in all community-dwelling older adults. Iden-
tified concerns should be managed with a multidisciplinary
approach including exercise, cognitive behavioural therapy

and/or occupational therapy, as recommended in the 2022

World Falls Guidelines [5].

Supplementary Data: Supplementary data is available at
Age and Ageing online.
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