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Key summary points
Aim To investigate the physical and psychosocial factors that predict the new development of activity restriction due to 
concerns about falling in older people.
Findings Our findings show that frailty, experiencing a fall and poorer functional mobility all predict the new development 
of activity restriction.
Message Clinicians working in frailty services should refer patients to services for activity restriction due to concerns about 
falling.

Abstract
Purpose Concerns about falling are common in older adults and often cause activity restriction. This can lead to physi-
cal deconditioning, falls and social isolation. However, not every concerned older adult will restrict their activities. This 
12-month longitudinal study investigated the physical and psychosocial factors that predict the new onset of activity restric-
tion due to concerns about falling in older people.
Methods Participants were 543 older adults (Mage = 80.3 ± 4.4 years, range: 75–98) who did not report activity restriction 
due to concerns about falling at Timepoint-1 (negative response to the following question: “Do concerns about falling stop 
you going out-and-about?”). Participants completed a battery of physical and psychological assessments at Timepoint-1. 
Using binary logistic regression, we then assessed which of these variables predicted whether participants reported having 
started restricting their activity due to concerns about falling at the 12-month follow-up (Timepoint 2).
Results 10.1% of the sample started to restrict activity due to concerns about falling at Timepoint 2. Three key predictors 
significantly predicted activity restriction group status at 12-month follow-up: greater frailty at Timepoint-1 (Fried Frailty 
Index; OR = 1.58, 95% CI 1.09–2.30), experiencing a fall between Timepoint-1 and 2 (OR = 2.22, 95% CI 1.13–4.38) and 
poorer functional mobility at Timepoint-1 (Timed up and Go; OR = 1.08, 95% CI 1.01–1.15).
Conclusions Frailty, experiencing a fall and poorer functional mobility all predicted the onset of activity restriction due to 
concerns about falling. Clinicians working in balance and falls-prevention services should regularly screen for frailty, and 
patients referred to frailty services should likewise receive tailored treatment to help prevent the development of activity 
restriction due to concerns about falling.
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Introduction

Concerns (or, “fear”) about falling are reported by up 
to 50% of older people [1, 2]. Traditional conceptualisa-
tions have viewed concerns about falling as a universally 
negative construct. This is largely due to research that 
has reported its association with reductions in physical 
and mental wellbeing [2–4]. However, emerging evi-
dence suggests that a certain level of concern about fall-
ing may, for some individuals at least, serve an adaptive 
purpose–particularly if this represents a realistic appraisal 
of one’s risk of falling [5, 6]. Problems arise if the level 
of concern experienced outweighs the individual’s actual 
risk of falling [5], or if it leads to individuals avoiding 
activities outside of the home [1, 2, 7]. Such activity 
restriction can trigger a debilitating spiral of physical 
deconditioning, falls, social isolation, diminished confi-
dence, and a loss of one’s sense of self [4, 6–9]. A better 
understanding of the factors that predict activity restric-
tion due to concerns about falling is required to develop 
effective strategies to prevent it.

Not every older person who is concerned about fall-
ing will go on to develop activity restriction. For exam-
ple, activity restriction is only reported by between 10 
and 50% of older people with such concerns [1, 10, 11]. 
Activity restriction due to concerns about falling was 
reported to be more likely to occur in women, those 
who were older, and those who had fallen. Other studies 
highlight associations between activity restriction and 
poor physical functioning [12, 13], as well as psycho-
logical factors such as depression, general self-efficacy 
and cognitive function [12–14]. Yet, these factors have 
not been consistently replicated across the literature (e.g. 
[12, 14]). Moreover, the cross-sectional nature of this 
previous research means that we are unable to assess if 
previously identified factors predict activity restriction, 
or if they are a consequence of it.

The only previous longitudinal study on this topic 
found self-reported unsteadiness to be a strong predictor 
of future activity restriction due to concerns about fall-
ing [15]. However, as this study focused primarily on 
postural instability and balance, the predictive value of 
other physical (e.g., frailty, physical independence, etc.) 
and psychological factors (e.g., resilience, general self-
efficacy, etc.) remains unclear. To inform the develop-
ment of effective clinical interventions, we therefore 
conducted a longitudinal study to test whether specific 
physical and psychological factors predict the new onset 
of activity restriction due to concerns about falling in 
community-dwelling older people over a 12-month 
period.

Methods

Sample

The data reported herein were collected as part of the Com-
munity Ageing Research 75 + (CARE75 +) study [16]. 
The CARE75 + is a longitudinal cohort study conducted 
in community-dwelling older people living in England 
aged ≥ 75 years. As part of this protocol, detailed informa-
tion was collected on participants’ demographic, health and 
social circumstances over multiple time points. The present 
analysis includes all participants enrolled in this study who 
had no diagnosed neurological disorder, were not registered 
blind, scored ≥ 18 on the Montreal Cognitive Assessment 
(indicating an absence of major cognitive impairment) [17], 
and who had baseline (T1) and 12-month follow-up (T2) 
data collected prior to October 2019.

Data were analysed for 614 participants, who had a mean 
age of 81.7 years (SD = 4.63, range = 75–98 years). Whilst 
this was a pragmatic sample size, we considered n = 500 as 
the minimum required to conduct a logistic regression with 
11 predictors, and the conservative estimation that between 
10 and 20% of participants would develop activity restric-
tion [1, 10].

All participants provided written informed consent. 
The CARE75 + study was approved by the NRES Com-
mittee (Yorkshire and the Humber—Bradford Leeds; 
14/YH/1120), and the specific analysis reported herein 
was approved by Brunel University London’s College 
of Health and Life Sciences Research Ethics Committee 
(24,062-NER-Jul/202–26,428-1).

Data collection

The CARE75 + protocol collects a range of demographic 
information. For the present research, we extracted age, 
gender, body mass index, educational qualifications, self-
reported previous falls in the past 12 months i.e., if par-
ticipants had experienced a fall between T1 and T2, as 
self-reported at T2), as well as a number of prescription 
medications from the available demographic data.

Based on previous cross-sectional and qualitative research 
investigating physical and psychological factors associated 
with activity restriction due to concerns/fear about falling [6, 
12–14], we also extracted measures of frailty, independence 
in performing activities of daily living (ADL), functional 
mobility, cognitive function, depression, resilience and self-
efficacy from the CARE75 + database. Frailty was assessed 
using the Fried Frailty Index [18], a phenotype model of 
frailty that categorises participants based on five physical 
characteristics (slow walking speed, weight loss, exhaustion, 
weak grip strength, low energy expenditure). Higher scores 
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reflect greater frailty. The Barthel Index [19] was used to 
measure independence in performing basic ADL (e.g., bath-
ing, dressing, feeding, grooming, toilet use, etc.), whilst the 
Nottingham Extended ADL scale [20] was used to assess 
instrumental ADL (e.g., everyday activities in the domains 
of mobility, kitchen, domestic and leisure). Higher scores on 
both scales reflect greater ADL independence. The Timed up 
and Go (TuG) test [21] was used to assess functional mobil-
ity. This involves timing a participant whilst they stand up 
from a chair, walk 3 m, turn around and then walk back to 
the chair and sit back down. Grip strength was also recorded 
using a Jamar dynamometer. As per the Cardiovascular 
Health Study [18], the mean score of three attempts using 
the dominant hand was recorded. Cognitive function was 
measured using the Montreal Cognitive Assessment [17]. 
Resilience was assessed using the Brief Resilience Scale 
[22]. This features items such as “I have a hard time making 
it through stressful events” and “I tend to take a long time 
to get over set-backs in my life”. The General Self-efficacy 
Scale [23] features items such as “I can always manage to 
solve difficult problems if I try hard enough” and “I can 
remain calm when facing difficulties because I can rely on 
my coping abilities”, and was used to measure self-efficacy. 
Finally, the 15-item Geriatric Depression Scale [24] was 
used to measure depression.

As reported in the CARE75 + protocol [16], each of these 
measures was carefully selected for inclusion in the protocol 
based on possessing the “[…] necessary validity, reliability 
and responsiveness to enable both applied epidemiological 
investigation and randomised trial evaluation of future inter-
ventions” (p. 2). Please refer to the CARE75 + protocol [16] 
for further information about the data collection protocol, or 
any of the specific measures collected.

Dependent variable

In line with previous research [1, 11, 15], we used a sin-
gle-item measure to assess concerns/fear-related activity 
restriction. Participants were categorised as having ‘activity 
restriction due to concerns about falling’ if they answered 
‘Yes’ to the following question: “Do concerns about fall-
ing stop you going out-and-about?” Whilst more thorough 
assessments of activity restriction/avoidance do exist (e.g., 
the 17-item Survey of Activities and Fear of Falling in the 
Elderly [25]), from our experience these are rarely used in 
clinical practice due to the length required for administra-
tion. We, therefore, deemed a single-item measure of activity 
restriction to be the most clinically relevant.

Statistical analysis

For this analysis, we first made an initial selection of older 
adults who did not report already restricting their activities 

due to concerns about falling at T1. Within this group, we 
then assessed which of the older adults would go on to 
develop concerns about falling-related activity restriction at 
a 12-month follow-up (T2). We then compared these ‘activ-
ity restriction’ and ‘non-activity-restriction’ groups on key 
characteristics, including demographics, measures of ADL 
independence, mobility/balance, and cognitive factors (see 
Table 1), using Mann–Whitney U tests or chi-square tests, 
as appropriate.

Using multivariable logistic regression (performed using 
Jamovi v.1.6.23), we further analysed which factors were 
(most) predictive of later activity restriction group status. 
Based on cross-sectional and qualitative research investigat-
ing physical and psychological factors associated with con-
cerns about falling-related activity restriction [6, 12–14], we 
used the following predictors (as collected at baseline (T1)): 
Gender, age in years, frailty (Fried Frailty Index), independ-
ence of ADL (Nottingham Extended Activities of Daily Liv-
ing1), faller status between T1 and T2, functional mobility 
(TuG), grip strength, cognition (Montreal Cognitive Assess-
ment), depression (Geriatric Depression Scale), resilience 
(Brief Resilience Scale), and self-efficacy (General Self-
efficacy Scale). All variables were entered simultaneously. 
Model fit was evaluated using Nagelkerke  R2. There were 
no multicollinearity issues (variance inflation factors ≤ 2.3, 
tolerances ≥ 0.4). The assumption of linearity for continuous 
variables was met as evidenced by the absence of significant 
‘predictor * ln(predictor)’ interactions.2 Alpha was set at 
0.05 for all analyses.

Data availability statement

This study used third-party data made available under 
licence that the authors do not have permission to share. 
Requests to access the data should be directed to the 
CARE75 + Research Team at https:// www. bradf ordre search. 
nhs. uk/ care75/ data- reque st/.

1 We used this as our predictive measure of independence of ADL, 
rather than the Barthel Index, due to 74.8% of participants scoring the 
highest possible score (i.e., total independence) on the Barthel Index, 
compared to only 23.9% on the Nottingham Extended ADL scale.
2 The only exception where this assumption had been violated was 
the ‘resilience’ variable (p < .05). As the main results of our analy-
ses were the same regardless of whether this variable was included 
or excluded, we decided to proceed with this variable included in the 
model.

https://www.bradfordresearch.nhs.uk/care75/data-request/
https://www.bradfordresearch.nhs.uk/care75/data-request/
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Results

In total, 614 older adults met the inclusion criteria. Of these, 
71 were excluded as they already reported to restrict their 
daily activities due to concerns about falling at T1. As a 
result, 543 older adults were included in our analysis. Of 
these, 55 older adults reported to have started to restrict 
activity due to concerns about falling at T2 (10.1% of 
the overall sample), whilst 488 people reported (still) not 
restricting their activities (89.9%). Detailed characteristics 
of both groups are presented in Table 1. Overall, the ‘activ-
ity-restriction’ group scored worse on measures of frailty, 
ADL independence, falls and functional mobility. Whilst 
some differences in cognitive/psychological function were 

evident, these were primarily restricted to differences in (i.e., 
higher in the activity restriction group) depression scores.

The results of the logistic regression are summarised in 
Table 2. As can be seen, three key predictors were found 
to significantly predict activity restriction group status 
at 12-month follow-up: frailty, faller status and func-
tional mobility. That is, those who scored higher on the 
Fried Frailty Index at T1 had significantly greater odds 
of restricting activity due to concerns about falling at T2 
(OR: 1.580, 95% CI 1.087–2.297, p = 0.017). Similarly, 
having experienced a fall between T1 and T2 was signifi-
cantly associated with significantly higher odds of subse-
quently reporting to have started restricting activities at 
T2 (OR: 2.219, 95% CI 1.125–4.375, p = 0.021). Finally, 
poorer functional mobility (i.e., slower TuG scores) 

Table 1  Characteristics for both participant groups

a 64 missing responses for ‘no activity restriction’ group, 10 missing responses for ‘activity restriction’ group
b 15 missing responses for ‘no activity restriction’ group, 2 missing response for ‘activity restriction’ group
c 2 missing responses for ‘no activity restriction’ group
d 13 missing responses for ‘no activity restriction’ group, 3 missing responses for ‘activity restriction’ group
e 12 missing responses for ‘no activity restriction’ group, 2 missing responses for ‘activity restriction’ group
f 18 missing responses for ‘no activity restriction’ group, 2 missing responses for ‘activity restriction’ group
g 29 missing responses for ‘no activity restriction’ group, 1 missing response for ‘activity restriction’ group
NB: all comparisons either concerned Mann–Whitney U tests or chi-square tests, as appropriate

No activity restriction T2
(N = 488)

Activity restriction T2
(N = 55)

p-value

Mean ± SD (range) Mean ± SD (range)

Demographics (T1)
Age in years 80.2 ± 4.4 (75–98) 81.5 ± 4.5 (75–92) p =  0.026
Gender (female; N (%)) 246 (50%) 35 (64%) p =  0.063
Body Mass Index (kg/m2)a 27.3 ± 4.5 (17.2–52.9) 27.2 ± 5.1 (17.4–40.1) p =  0.993
Educational qualification (N (%))b p =  0.074
 None 218 (46%) 34 (63%)
 Below degree level 192 (41%) 14 (26%)
 University degree or higher 63 (13%) 6 (11%)

Independence/general functioning (T1)
Fried Frailty Index (median ± IQR (range)) (0–5) 1 ± 2 (0–5) 2 ± 1 (0–5) p <  0.001
Nottingham Extended ADL scale (0–66) 59.2 ± 7.9 (24–66) 52.2 ± 11.5 (17–66) p <  0.001
Barthel Index (0–20) 19.6 ± 1.1 (9–20) 18.8 ± 2.5 (6–20) p =  0.003
Prescription medication use (no.) 5.3 ± 3.9 (0–21) 7.4 ± 3.6 (0–19) p <  0.001
Mobility and balance (T1)
Faller status (fell in between T1-T2; N (%))c 106 (22%) 24 (44%) p <  0.001
Timed-up-and-God (seconds) 11.9 ± 4.6 (4.6–40) 16.2 ± 6.5 (7–32) p <  0.001
Dominant Hand Grip Strength (kg/f)e 21.7 ± 9.3 (0–48) 16.9 ± 8.3 (2–36) p <  0.001
Cognitive/Psychological function (T1)
Montreal Cognitive Assessment (0–30) 26.2 ± 2.8 (18–30) 25.4 ± 3.2 (18–30) p =  0.080
Geriatric Depression Scale (0–15) 1.6 ± 1.9 (0–12) 2.8 ± 2.4 (0–11) p <  0.001
Brief Resilience  Scalef (1–6) 3.9 ± 0.6 (2–5) 3.7 ± 0.7 (2–5) p =  0.114
General Self-efficacy  Scaleg (10–40) 33.5 ± 4.1 (18–40) 32.3 ± 4.1 (24–40) p =  0.047
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seemed to also independently associate with greater odds 
of avoiding activity at follow-up (OR: 1.076, 95% CI 
1.005–1.152, p = 0.036). None of the other variables sig-
nificantly predicted the new onset of activity restriction 
due to concerns about falling.

Discussion

Previous cross-sectional research has highlighted associa-
tions between activity restriction due to concerns about fall-
ing and various demographic, physical and psychological 
factors [12–14]. However, the cross-sectional nature of this 
work means that we are unable to assess if these factors 
predict activity restriction, or if they are a consequence of 
it. This limits our ability to design effective interventions. 
To overcome the limitations of this previous work, we 
investigated the factors that predict the new development of 
concerns about falling-related activity restriction in older 
people using a prospective cohort study. We found that 10% 
of participants developed activity restriction due to concerns 
about falling over a 12-month period. Our key findings show 
physical frailty at T1 (as assessed by the Fried Frailty Index 
[18]), experiencing a fall between T1 and T2, and poorer 
functional mobility at T1 (as assessed by the TuG) predict 
the new onset of activity restriction at T2.

Previous cross-sectional research has reported asso-
ciations between concerns about falling-related activity 
restriction and frailty, falls, and functional mobility [1, 13]. 
However, our study is the first to demonstrate a predictive 
relationship between these factors via a longitudinal design. 
The present findings build upon the single previous longitu-
dinal study which highlighted the role of poor (self-reported) 
balance in predicting the future development of activity 
restriction due to concerns about falling [15].

In contrast to previous cross-sectional studies on this 
topic (e.g. [1]), participants’ age was not a significant 
predictor of activity restriction. This could be due to the 
restricted age range within our sample (75 years and above), 
as reduced variance in age could limit its potential predictive 
power. In addition, both fall risk and frailty increase with 
age, so it could also be that such age-related changes in these 
factors explain earlier reports in which higher age was linked 
to greater activity restriction.

Previous cross-sectional research has also reported that 
certain psychological factors (namely depression, general 
self-efficacy and cognitive function) are associated with the 
development of activity restriction due to concerns about 
falling [12–14]. Whilst those who went on to develop con-
cerns about falling-related activity restriction in the present 
research did significantly differ on a number of psychologi-
cal variables at T1 (see Table 1), none of these variables 
significantly predicted group status. This suggests that the 
associations reported in this previous cross-sectional work 
are likely due to these psychological factors being a con-
sequence–rather than a cause–of activity restriction. Our 
results, therefore, predominantly emphasise the importance 
of physical factors when assessing an individual’s risk for 
developing activity restriction due to concerns about falling.

That said, based on our current results, we should not 
definitively rule out the role of (neuro-)psychological fac-
tors. For one, we used a broad measure of general cognition 
(MoCA), but it may well be that we need to include more 
sensitive assessments or more specific cognitive functions 
(e.g., executive function) in our prediction model–which 
we did not have access to. Further, psychological factors 
such as resilience, which is an individual’s ability to adapt to 
adverse life events, will only become relevant if such adverse 
events occur (i.e., if experiencing a fall). A recent conceptual 
model proposes that the recognition of one’s own risk for 
falls and injury–coupled with a lack of perceived control and 
low resilience–is a crucial step in the development of activ-
ity restriction due to concerns about falling [6]. Indeed, a 
multicomponent cognitive behavioural intervention has been 
found to both enhance resilience and reduce activity restric-
tion due to concerns about falling [26]. Therefore, future 
research should determine if interactions between (changes 
in) faller status and factors such as resilience/self-efficacy 

Table 2  Results of logistic regression predicting new-onset activity 
restriction due to concerns about falling at T2

NB Nagelkerke R2 = 0.211; χ2(10) = 51.2, p < 0.001; AUC = 0.80, 
Specificity = 0.73, Sensitivity = 0.76, cut-off: 0.09
BRS brief resilience scale, FFI fried frailty index, GDS geriatric 
depression scale, GSES general self-efficacy scale, MoCA montreal 
cognitive assessment, NEADL nottingham extended activities of daily 
living scale, TUG  timed-up-and-Go

p Odds Ratio [95% CI]

Intercept
Demographics (T1)
Age (in years) 0.816 0.991 [0.919, 1.069]
Gender (reference = male) 0.560 1.294 [0.545, 3.074]
Independence / general functioning (T1)
ADL-independence (NEADL scale) 0.733 0.992 [0.945, 1.041]
Frailty (FFI) 0.017 1.580 [1.087, 2.297]
Mobility and balance (T1)
Faller Status (reference = non-faller) 0.021 2.219 [1.125, 4.375]
Functional Mobility (TuG) 0.036 1.076 [1.005, 1.152]
Dominant Hand Grip Strength (kg/f) 0.948 1.002 [0.948, 1.059]
Cognitive/Psychological function (T1)
Cognitive function (MoCA) 0.776 0.984 [0.880, 1.100]
Depression (GDS) 0.613 1.048 [0.873, 1.259]
Resilience (BRS) 0.925 0.970 [0.511, 1.840]
Self-Efficacy (GSES) 0.627 1.023 [0.932, 1.123]
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predict the onset of concerns about falling-related activity 
restriction.

Clinical implications

These findings build upon previous cross-sectional work and 
identify numerous potentially modifiable factors that predict 
the new onset of activity restriction due to concerns about 
falling. First, we recommend that patients referred to frailty 
services should be directed towards tools (e.g., educational 
materials) or services (e.g., balance exercise interventions) 
that are explicitly designed to reduce concern-related activ-
ity restriction, in conjunction with strategies designed to tar-
get frailty itself. Second, we recommend that frailty is regu-
larly screened in balance and falls prevention services given 
both the previous associations between frailty and falls [27], 
and the current finding that frailty predicts activity restric-
tion due to concerns about falling. While our data do not 
directly suggest an important role of specific psychological 
factors, cognitive behavioural interventions have been found 
to reduce activity restriction due to concerns about falling, 
so probably should be considered as well [26]. Finally, our 
findings also show that experiencing a fall predicts the devel-
opment of activity restriction due to concerns about falling. 
We therefore recommend that, regardless of their frailty sta-
tus, older people who are referred to rehabilitation services 
following a fall should also receive treatment designed to 
specifically prevent the development of activity restriction 
due to concerns about falling.

Strengths and limitations of study

To our knowledge, this is the first prospective cohort study 
to investigate a full array of physical and psychological fac-
tors predicting the development of activity restriction due to 
concerns about falling. Another strength is that the sample 
is representative of the wider (75 years and older) commu-
nity-dwelling older adult population, with participants’ ages 
ranging from 75 to 98 years (mean age of 81.7 years).

A main limitation of this work relates to the relatively 
small sample of participants who developed concerns about 
falling-related activity restriction over the 12-month period 
(10.1% of the sample; n = 55 participants). A previous lon-
gitudinal study reported that ~ 18% of older adults developed 
new onset of concern/fear-related activity restriction over a 
12-month period [15]. The slightly lower number of peo-
ple reporting activity-related restriction at T1 (~ 12%; those 
excluded prior to analysis) and at T2 (~ 10%) in the present 
study are likely due to the differences in the specific question 
used to assess activity restriction. For instance, the activity 
restriction question used in this previous study asked par-
ticipants if they “ever limited their activities, for example, 
what they did or where they went”. In contrast, we asked 

participants if their concerns about falling stopped them 
from leaving their house–a more extreme, but perhaps less 
common, form of activity restriction. Relatedly, although 
such single-item assessments are common in both research 
(e.g. [1, 15]) and clinical settings to screen for activity 
restriction due to concerns/fear about falling, future studies 
could also use more elaborate assessments (e.g., the 17-item 
Survey of Activities and Fear of Falling in the Elderly [25]). 
This may also further enhance our understanding of the spe-
cific activities that frail individuals avoid, allowing for tar-
geted therapeutic intervention.

Conclusion

The study findings show that frailty, experiencing a fall 
and poorer functional mobility predict the development 
of activity restriction due to concerns about falling. Cli-
nicians working in balance and falls-prevention services 
should regularly screen for frailty, and patients referred to 
frailty services should likewise receive tailored treatment 
to help prevent the development of activity restriction due 
to concerns about falling.
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