
1

Age and Ageing 2022; 51: 1–21
https://doi.org/10.1093/ageing/afac120

© The Author(s) 2022. Published by Oxford University Press on behalf of the British Geriatrics
Society. All rights reserved. For permissions, please email: journals.permissions@oup.com.

This is an Open Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits

non-commercial re-use, distribution, and reproduction in any medium, provided the original work is
properly cited. For commercial re-use, please contact journals.permissions@oup.com

SYSTEMATIC REVIEW

The effectiveness of rehabilitation interventions
including outdoor mobility on older adults’
physical activity, endurance, outdoor mobility
and falls-related self-efficacy: systematic review
and meta-analysis

Olyvia Geohagen1,†, Lydia Hamer1,†, Alexandra Lowton1,†, Stefanny Guerra1,
Rhian Milton-Cole1, Pippa Ellery2, Finbarr C. Martin1, Sallie E. Lamb3, Catherine Sackley1,4,
Katie J. Sheehan1

1Department of Population Health Sciences, School of Population and Environmental Sciences, Kings College London, UK
2Cornwall Partnership NHS Foundation Trust, UK
3Institute of Health Research, University of Exeter, UK
4Faculty of Medicine and Health Sciences, University of Nottingham, UK

Address correspondence to: Katie J. Sheehan. Email: katie.sheehan@kcl.ac.uk
†contributed equally

Abstract

Objective: To determine the effectiveness of community-based rehabilitation interventions which incorporate outdoor
mobility on physical activity, endurance, outdoor mobility and falls-related self-efficacy in older adults.
Design: MEDLINE, Embase, CINAHL, PEDro and OpenGrey were searched systematically from inception to June 2021 for
randomised controlled trials (RCTs) of community-based rehabilitation incorporating outdoor mobility on physical activity,
endurance, outdoor mobility and/or falls-related self-efficacy in older adults. Duplicate screening, selection, extraction and
appraisal were completed. Results were reported descriptively and with random-effects meta-analyses stratified by population
(proactive [community-dwelling], reactive [illness/injury]).
Results: A total of 29 RCTs with 7,076 participants were identified (66% high bias for at least one domain). The outdoor
mobility component was predominantly a walking programme with behaviour change. Rehabilitation for reactive populations
increased physical activity (seven RCTs, 587 participants. Hedge’s g 1.32, 95% CI: 0.31, 2.32), endurance (four RCTs, 392
participants. Hedges g 0.24; 95% CI: 0.04, 0.44) and outdoor mobility (two RCTs with 663 participants. Go out as much as
wanted, likelihood of a journey) at intervention end versus usual care. Where reported, effects were preserved at follow-up. One
RCT indicated a benefit of rehabilitation for proactive populations on moderate-to-vigorous activity and outdoor mobility.
No effect was noted for falls-related self-efficacy, or other outcomes following rehabilitation for proactive populations.
Conclusion: Reactive rehabilitation for older adults may include walking programmes with behaviour change techniques.
Future research should address the potential benefit of a walking programme for proactive populations and address
mobility-related anxiety as a barrier to outdoor mobility for both proactive and reactive populations.
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Key Points

• The proportion of older adults who are mobile outdoors is low, and this declines with illness/injury.
• Loss of outdoor mobility is associated with poor health and social care outcomes.
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• Rehabilitation with outdoor mobility increased activity, outdoor mobility and endurance for older adults with illness/injury.
• Rehabilitation for older adults with illness/injury should include walking programmes with behaviour change techniques.
• Evidence was less certain for rehabilitation incorporating outdoor mobility for proactive populations of older adults.

Introduction

Older adults experience a gradual decline in functional
capacity which often manifest in functional limitations
including mobility limitations [1]. A reduction in outdoor
mobility is associated with social withdrawal [2], higher
disability in activities of daily living (ADL) [3], transition
to care home [4] and mortality [5]. Despite this, between
10.3% (USA) [6] and 15.4% (Finland) [7] of community-
dwelling older adults are not mobile outdoors. This decreases
further following surgical and non-surgical hospitalisation
[8].

Poor rates of outdoor mobility may be due to several
influencing factors at both an environmental and individual
level [9, 10]. Outdoor mobility is more physically, psy-
chologically and cognitively challenging than mobilising in
the controlled environment of a person’s own home. There
are uneven surfaces, steps and obstructed walkways which
present a challenge for strength, balance and coordination
[9]. Navigating outdoor environments on foot or by trans-
port requires confidence and self-efficacy [11], as well as the
cognitive ability to adapt to ever-changing spaces [12]. As
such, outdoor mobility is negatively affected by physical,
psychological or cognitive impairment [9, 13].

Optimising outdoor mobility has the potential to preserve
and/or improve the quality of life of older adults through
increased opportunities for physical activity promoting inde-
pendence [14] while negating the risks of comorbid disease
and illness [3], and social isolation/loneliness [2]. Further,
quality of life may be improved among carers of older adults
by reducing the need to adapt to increased dependency
[15]. As such, several randomised controlled trials (RCTs) of
rehabilitation for community-dwelling older adults [16, 17]
as well as rehabilitation for community-dwelling older adults
with illness or injury [18, 19] include an outdoor mobil-
ity component. These components vary from supervised
walking programmes [20] to mobility related goal setting
[21] and their role in intervention effectiveness is not well
understood.

Therefore, this review sought to determine the effec-
tiveness of community-based rehabilitation interventions
which incorporate outdoor mobility on physical activity,
endurance, outdoor mobility and falls-related self-efficacy in
older adults.

Methods

We reported this review according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses [22]. The
protocol is registered on the International Register for Sys-
tematic Reviews (PROSPERO ID: CRD4202164082) [23].

Eligibility

We included definitive RCTs of community-based (any set-
ting other than inpatient) rehabilitation interventions which
incorporated an outdoor mobility component, and which
sought to improve physical activity, endurance, outdoor
mobility and/or falls-related self-efficacy against any com-
parator among adults aged 65 years or older. We defined
rehabilitation using the World Health Organisation (WHO)
definition as ‘a set of interventions designed to optimise func-
tioning and reduce disability in individuals with health con-
ditions in interaction with their environment’ [24]. We con-
sidered outdoor mobility components ranging from super-
vised outdoor walking to outdoor mobility goal setting. We
excluded RCTs delivered exclusively in care homes.

Search

We searched five electronic databases: MEDLINE, Embase,
CINAHL, PEDro and OpenGrey from database inception
to 14 June 2021. We used published terms for the population
(older adults) [25–28], the intervention (outdoor mobility)
[25, 29], setting [25, 29] and study design (RCTs) [29, 30]
(Supplementary File 1). Searches were limited to human and
English language.

Selection

We completed title and abstract and full-text screening in
duplicate in Covidence [31]. Conflicts were resolved by
consensus. We screened reference lists of eligible RCTs. We
contacted three authors to determine eligibility.

Quality assessment

We assessed quality in duplicate using the Cochrane Risk
of Bias Tool considering bias in selection, performance,
detection, attrition and reporting [32].

Extraction

We extracted data in duplicate onto a template adapted
from the taxonomy to classify and describe fall-prevention
interventions [33] including author, year, location, sample
size, eligibility, intervention, comparator, longest follow-up
and outcome—measure of central tendency and dispersion
for physical activity, endurance, outdoor mobility and/or
falls-related self-efficacy at intervention end and final follow-
up. Where outcomes were reported as medians and ranges
they were converted to means and standard deviations [34].
Where dispersion was presented as 95% confidence intervals
they were converted first to standard errors allowing sub-
sequent conversion to standard deviations (standard error
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x √sample size = standard deviation) [35]. Conflicts were
resolved by consensus.

Synthesis

Analyses were completed in Stata v16 [36]. We used random-
effects meta-analyses to calculate effects sizes (Hedge’s g
(continuous) and Log-Odds Ratios (categorical)). Analyses
were stratified by target population—proactive (community-
dwelling) or reactive (illness/injury). We interpreted an effect
size of 0.2 as small, 0.5 moderate and 0.8 as large [35].
We used I2 to assess heterogeneity considering 0–40% as
unimportant, 30–60% as moderate, 50–90% as substantial
and 75–100% as considerable [35]. We reported results not
included in meta-analyses (as measures of dispersion/central
tendency not provided and/or only 1 RCT for a given
outcome) descriptively.

We used the Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) criteria to deter-
mine the confidence in effect estimates for each outcome
[37]. GRADE downgrades RCTs based on risk of bias,
inconsistency, imprecision, indirectness and publication
bias. Conflicts were resolved by consensus [37].

Results

Selection

We identified 9,775 studies following deduplication. In total
9,694 were excluded on title and abstract screening and a
further 47 on full-text screening. We included 33 articles for
28 RCTs in this review i.e. 10 articles reflected five RCTs
(Figure 1).

Quality assessment

We present results of the quality assessment in Table 1.
The most common reasons for high bias assignment were
performance bias (n = 16) and detection bias (n = 7).

Characteristics of RCTs

Characteristics of the 29 RCTs are available in Table 2. In
total 7,076 older adults took part in the RCTs with sample
sizes ranging from 28 [38] to 1,256 [39] participants. A total
of 10 RCTs targeted proactive (community-dwelling) popu-
lations [16, 17, 20, 39–45]. Reactive populations included
older adults with a specific condition: hip fracture (n = 10)
[21, 38, 46–53], stroke (n = 2) [18, 54], chronic obstructive
pulmonary disease (COPD) (n = 2) [55, 56], falls risk (n = 1)
[57], depressive symptoms (n = 1) [17], cancer (n = 1) [58],
osteoarthritis (n = 1) [59] or hypertension (n = 1) [19].

RCTs compared interventions with usual care (n = 15)
[16, 19–21, 39, 45–48, 51–54, 56, 58], education (n = 8)
[17, 18, 40–42, 50, 55, 59] and sham active controls
including seated activities [38] or seated activities and
transcutaneous electrical stimulation [49]. One RCT com-
pared a short duration intervention with a longer duration
intervention [44]. All included RCTs captured physical

activity (objective/self-report), endurance, outdoor mobility
and/or falls-related self-efficacy as a primary/secondary
outcome measure (Table 2).

Interventions

Detailed descriptors of interventions are available in Table 3.
Interventions were home-based (n = 14) [18, 21, 41–43, 46–
50, 52–54, 58], community-based (n = 6) [17, 19, 20, 38,
42, 57] or included both home and community compo-
nents (n = 8) [16, 39, 40, 44, 45, 51, 56, 59]. Intervention
durations ranged from 3 weeks [46] to 48 weeks [42], with
longest follow-up ranging from 1 month [58] to 24 months
[39, 60].

Most RCTs included a walking programme as their out-
door mobility component including unsupervised walking
programmes (n = 10) [16, 17, 38–40, 43, 44, 46, 47, 58],
supervised walking programmes (n = 10) [18–20, 48–50,
52, 53, 56, 59] or a ‘community mastery’ session where
negotiating grass, curbs and ramps were practiced (n = 1)
[57]. The prescribed frequency ranged from walking as one
option for exercise [38, 41] to 2- [20, 39, 50, 56], 3- [43,
52, 53, 59], 4- [49], 5- [55, 58] and 7-day walking per week
[44]. The frequency was not specified for five RCTs [17, 40,
46, 47, 61].

Most contained one or more behaviour change com-
ponents including action planning (n = 1) [57], tailored
goal setting for outcomes (n =n = 6) [17, 21, 46–48, 54]
or behaviours e.g. increasing activity (n = 4) [18, 40, 45,
51], behavioural contracts (n = 2) [16, 51], self-monitoring
of behaviour (n = 10) [16, 19, 21, 39, 42, 43, 45, 55, 58,
59], feedback on behaviour (n = 8) [19, 21, 40, 41, 44,
47, 51, 59], monitoring outcomes of behaviour without
feedback (n = 3) [40, 42, 48], prompts/cues e.g. at home
visits/telephone follow-up (n = 8) [39, 42, 43, 46, 47, 52–55]
and/or social support through group activities (n = 5) [17,
20, 41, 57, 59] or to enable mobility e.g. exercise/transport
companion (n = 5) [19, 21, 43, 47, 54]. Five RCTs included
instructions on how to perform the programme [17, 21, 39,
42, 54], while two RCTs provided information on health
consequences [51, 57]. Five RCTs provided pedometers
[17, 19, 42, 45, 55] and one walking aids [54]. One RCT
restructured the physical environment to enable mobility
by extending crosswalk times adding cues at intersections,
clearing bridges and cutting back foliage [17].

Synthesis

Meta-analyses were completed for physical activity (total,
moderate-vigorous), outdoor mobility, endurance and falls-
related self-efficacy. Forest plots for all meta-analyses are
available in Supplementary File 2. GRADE criteria are avail-
able in Table 4. Results from RCTs not included in meta-
analyses are available in Supplementary File 3.

Physical activity

There was no effect of rehabilitation interventions for proac-
tive populations which incorporated outdoor mobility on
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Figure 1. Study selection.

total physical activity at intervention end (five RCTs with
1,704 participants. Hedge’s g 0.13, 95% CI: −0.04, 0.30.
I2 = 69.69. GRADE: Low) [20, 39, 42, 45, 60] or 12-
month follow-up (two RCTs with 756 participants. Hedge’s
g 0.00, 95% CI: −0.12, 0.12. I2 = 0.00. GRADE: Moderate)
[16, 39]. The findings are in keeping with two RCTs not
included in the meta-analysis for intervention end [41, 44]
and follow-up [44]. Four RCTs evaluated the effectiveness of

rehabilitation interventions for proactive populations incor-
porating outdoor mobility on minutes spent in moderate-
vigorous physical activity with inconsistent evidence for an
effect [17, 39, 41, 44].

There was a large effect of rehabilitation interventions for
reactive populations which incorporated outdoor mobility
on total physical activity at intervention end (seven RCTs
with 587 participants. Hedge’s g 1.32, 95% CI: 0.31,
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Table 1. Risk of bias

2.32. I2 = 96.31. GRADE: Low) [21, 38, 43, 55, 56,
58, 59] and 12-month follow-up (five RCTs with 449
participants. Hedge’s g 0.62, 95% CI: 0.44, 0.80. I2 = 0.00.
GRADE: Low) [38, 43, 52, 55, 59]. The finding is in
keeping with two RCTs not included in the meta-analysis
for intervention end [53] and follow-up [19, 53]. In
contrast, Clemson et al . reported no difference in the

change in physical activity as measured by the Physical
Activity Scale for the Elderly from baseline to follow-
up for intervention (mean difference (standard deviation
(SD)): −13.48 (42.25)) versus control (mean change
(SD): −4.40 (36.25)) (P = 0.06) [57]. No RCT targeting
reactive populations evaluated moderate-vigorous physical
activity.
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Table 4. Outcomes in the proactive and reactive population according to grading of recommendations assessment,
development and evaluation (GRADE)

Proactive population

Outcomes Hedge’s g (CI) Number of participants (studies) Quality of evidence (GRADE)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
physical activity,
intervention end

0.13 (−0.04, 0.30) 1,704 (5) ⊕⊕��ac

Low
physical activity,
12- month follow-up

0.00 (−0.12, 0.12) 756 (2) ⊕ ⊕ ⊕�d

Moderate
falls-related self-efficacy intervention end −0.03 (−0.11, 0.05) 1,816 (3) ⊕ ⊕ ⊕�e

Moderate
falls-related self-efficacy
24-month follow-up

0.63 (−0.16, 1.43) 681 (2) ⊕���abd

Very low
Reactive population
Outcomes Hedge’s g (CI) Number of participants (studies) Quality of evidence (GRADE)
physical activity,
intervention end

1.32 (0.31, 2.32) 587 (7) ⊕⊕��af

Low
physical activity,
12- month follow-up

0.62 (0.44, 0.80) 449 (5) ⊕⊕��af

Low
endurance, intervention end 0.24 (0.04, 0.44) 392 (4) ⊕ ⊕ ⊕�g

Moderate
falls-related self-efficacy intervention end 0.27 (−0.18, 0.71) 429 (4) ⊕���abg

Very low
able to mobilise outdoor, intervention end∗ 0.90 (−1.03, 2.82) 285 (2) ⊕���abg

Very low
able to mobilise outdoor,
final follow-up∗

0.18 (−0.38, 0.75) 253 (2) ⊕���abg

Very low
satisfied with outdoor mobility, intervention end∗ 0.66 (−0.28, 1.60) 663 (2) ⊕���abi

Very low
satisfied with outdoor mobility,
final follow-up∗

0.46 (−0.27, 1.19) 600 (2) ⊕���abi

Very low
∗Log Odds Ratio (CI) aInconsistency, I2 > 45% bImprecision cRisk of Bias: random sequence generation, allocation concealment, blinding of outcome assessor,

blinding of participants and personnel dRisk of Bias: blinding of outcome assessor, blinding of participants and personnel eRisk of Bias: blinding of outcome
assessor, allocation concealment, blinding of participants and personnel fRisk of Bias: random sequence generation, allocation concealment, incomplete outcome
data, blinding of outcome assessor, blinding of participants and personnel gRisk of Bias: allocation concealment, blinding of outcome assessor, blinding of participants
and personnel iRisk of Bias: blinding of participants and personnel CI: confidence interval. GRADE Working Group grades of evidence High quality ⊕⊕⊕⊕:
Further research is very unlikely to change our confidence in the estimate of effect. Moderate quality ⊕⊕⊕�: Further research is likely to have an important
impact on our confidence in the estimate of effect and may change the estimate. Low quality ⊕⊕��: Further research is very likely to have an important impact
on our confidence in the estimate of effect and is likely to change the estimate. Very low quality ⊕���: We are very uncertain about the estimate.

Endurance

Echeverria et al . investigated the effect of rehabilitation
interventions for proactive populations which incorporated
outdoor mobility on walking endurance. They noted an
increase in 6-min walk test distance for both intervention
groups at intervention end (mean metres(m) (SD): short-
term group baseline 324 m (135) intervention end 372 m
(118); long-term group baseline 321 m (117) intervention
end 383 m (110)) [44]. No difference in 6-min walk test
distance was noted between intervention end and 24-week
follow-up [44].

Rehabilitation interventions for reactive populations
which incorporated outdoor mobility had a small effect on
walking endurance at intervention end (four RCTs with 392
participants. Hedges g 0.24; 95% CI: 0.04, 0.44, I2 = 0.00.
GRADE: Moderate) [49, 50]. The finding is in keeping with
one RCT not included in the meta-analysis for intervention
end and follow-up [55]. In contrast, Hughes et al . [62] noted
no between-group difference in 6-min walk test distance

at 12-month follow-up (mean metres (SD): intervention
1281.53(502.93), control 1106.53(484.10)).

Outdoor mobility

Crist et al . [61] assessed the effect of a 12-month rehabili-
tation intervention for a proactive population incorporating
outdoor mobility on the time spent walking (as a proportion
of total time) in four mutually exclusive domains—home,
campus, neighbourhood and beyond neighbourhood. Base-
line mean (standard deviation) total walking time in min-
utes/day was 83.8 (45.4) for the intervention and 72.7(48.0)
for the control group [61]. The intervention group increased
daily walking from baseline to 3 months by 21.48 min/day
(95% confidence interval (CI) 12.0, 31.0), while the control
group saw no change in walk time (data not provided)
[61]. The intervention increase was observed for non-home
domains at 3 months (linear regression coefficient = 11.48,
95% CI: 1.7, 21.3), which was sustained over 12 months
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[61]. In contrast, Bae et al. [41] noted no between-group dif-
ference in the change in number of times participants went
outdoors per day at the end of their 24-week intervention
(P = 0.18).

Two RCTs showed a moderate effect which failed to
reach statistical significance of rehabilitation interventions
for reactive populations which incorporated outdoor mobil-
ity on satisfaction with outdoor mobility at intervention end
(two RCTs with 663 participants. Log Odds-Ratio 0.69,
95% CI: −0.18, 1.57. I2 = 81.44. GRADE: Very low) and
10–12-month follow-up (two RCTs with 600 participants.
Log Odds-Ratio 0.48, 95% CI: −0.22, 1.18. I2 = 70.41.
GRADE: Very low) [18, 54]. Two RCTs showed a large effect
which failed to reach statistical significance of rehabilitation
interventions for reactive populations which incorporated
outdoor mobility on ability to mobilise outdoors at interven-
tion end (two RCTs with 285 participants. Log Odds-Ratio
0.90, 95% CI: −1.03, 2.82. I2 = 91.42. GRADE: Very low)
and a small effect which failed to reach statistical significance
at 12-month follow-up (2 RCTs with 253 participants. Log
Odds-Ratio 0.18, 95% CI: −0.38, 0.75. I2 = 8.04. GRADE:
Very low) [46, 47].

Logan et al . [54] 2004 noted a higher proportion of
participants got out of the house as much as they wanted
for the intervention when compared with the control group
at 4-month (rate ratio 1.72, 95% CI 1.25 to 2.37) and 10-
month follow-up (rate ratio 1.74, 95% CI 1.24 to 2.44)
(baseline count(%): intervention 24(28), control 32(39)).
Similar effects were noted for Logan 2014 where the inter-
vention group were more likely to make a journey outdoors
than the control group at 6-month (rate ratio 1.42, 95% CI
1.14 to 1.67) and 12-month follow-up (rate ratio 1.76, 95%
CI 1.36 to 1.95) (baseline count(%) for getting out of house
as much as wanted: intervention 18(6.3), control 20(7.1))
[18].

Falls-related self-efficacy

There was no effect of rehabilitation interventions for proac-
tive populations which incorporated outdoor mobility on
falls-related self-efficacy at intervention end (three RCTs
with 1,816 participants. Hedge’s g − 0.03 95% CI: −0.11,
0.05. I2 = 0.00. GRADE: Moderate) [39, 42, 60] Two reha-
bilitation interventions had a moderate effect but it failed
to reach statistical significance at 24-month follow-up (two
RCTs with 681 participants. Hedge’s g 0.63 95% CI: −0.16,
1.43. I2 = 96.66. GRADE: Very low) [16, 39]. The findings
are in keeping with two RCTs not included in the meta-
analysis for intervention end [63] and follow-up [40].

There was a small effect which failed to reach statisti-
cal significance of rehabilitation intervention for reactive
populations which incorporated outdoor mobility on falls-
related self-efficacy at intervention end (four RCTs with
429 participants. Hedge’s g 0.27 95% CI: −0.18, 0.71.
I2 = 84.50. GRADE: Very low) [21, 46, 48, 52]. The absence
of an effect is in keeping with two RCTs not included in
the meta-analysis [51, 57]. Two RCTs reported conflicting

evidence for an effect on falls-related self-efficacy at follow-
up [51, 64].

Discussion

Summary of evidence

We identified 33 articles for 28 RCTs. Rehabilitation inter-
ventions for reactive populations which incorporated an out-
door mobility component improved physical activity, out-
door mobility and endurance at intervention end and final
follow-up compared with usual care. No effect was noted
for rehabilitation interventions for proactive populations
which incorporated an outdoor mobility component on total
physical activity, or endurance or falls-related self-efficacy.
The confidence in effect estimates from meta-analysis ranged
from moderate to very low due to concerns with risk of
bias, inconsistency and imprecision. Evidence from one RCT
indicated a potential benefit of rehabilitation interventions
for proactive populations which incorporated an outdoor
mobility component on minutes spent in moderate to vig-
orous activity at intervention end, and outdoor mobility at
intervention end and follow-up, versus control.

Interpretation

Rehabilitation interventions for reactive populations which
incorporate outdoor mobility saw a large effect on physical
activity at intervention end with a moderate effect sustained
at 12-month follow-up. The quality of the evidence was
low indicating further research is required to replicate the
results. All interventions which saw a beneficial effect on
outcomes compared with control groups (88%) included a
walking programme. Walking was recently reported as older
adults preferred exercise [9]. The structure of programmes
varied across RCTs from unsupervised to supervised, and
with target frequencies of optional [38, 41] to 7-days a week
[44]. The interventions by Kerse and Varas incorporated
explicit prescription of walking 3–5 days per week for 30-
min and demonstrated large effects on physical activity at
the end of the intervention and 12-month follow-up [43,
55]. The review results suggest a walking programme may
be a key component of community-rehabilitation with a
dose–response relationship.

Walking programmes may also be beneficial for rehabili-
tation programmes for proactive populations. For proactive
populations, Crist et al . [61] noted an increase in the time
the intervention group spent walking outside their home
on completion of a walking programme compared with
the control group which was sustained at 12-months. The
walking programme included walking maps for the local
area and targeted change at the individual, interpersonal
and community levels with both individual and group walks
prescribed [61]. Arija et al . [20] saw a beneficial effect of
their intervention on physical activity at intervention end
versus control. Their intervention group received walking
itineraries and attended a monthly sociocultural activity
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including visits to museums and libraries, cultural exhibi-
tions, tourist attractions and dance lessons [20]. These RCTs
suggest a possible interaction between walking programme
and social intervention components on physical activity and
outdoor mobility outcomes adding weight to the potential
benefit of integrated care for community-dwelling older
adults [65].

Most RCTs identified by the current review opera-
tionalised their outdoor mobility intervention component
as a walking programme, with few including assistive devices
or transport. For the RCTs by Logan et al . [18, 54],
the intervention targeted a broader definition of outdoor
mobility which included walking, use of assistive devices
(walking aids, mobility scooters), resuming driving and
taking a taxi or public transport. Participants were supported
by up to seven [54] or 12 [18] sessions with an occupational
therapist to build confidence during practice of outdoor
mobility. From the meta-analyses in the current review,
Logan’s interventions may lead to greater satisfaction with
outdoor mobility at intervention end and 12-month follow-
up, but the confidence interval did not exclude the potential
for a small loss in satisfaction and the quality of the evidence
was graded as very low indicating uncertainty in the estimate.
Further, compared with the control group, participants in
the intervention groups took more outdoor journeys [54]
and were more likely to make an outdoor journey [18]
at intervention end and 10–12-month follow-up. These
interventions were evaluated among older adults post-stroke
who may face different physical, psychological and cognitive
barriers to outdoor mobility compared with other patient
groups [66]. Similar interventions in different target groups
are warranted to determine their effectiveness in supporting
older adults to achieve the World Health Organisation’s
definition of functional ability as ‘all the health-related
attributes that enable people to be and to do what they
have reason to value’ [67].

For the current review, most interventions incorporated a
behaviour change technique. Evidence from an umbrella
review suggests that behaviour change techniques are
effective at improving physical activity among community-
dwelling older adults [68]. This also applies to rehabilitation
interventions for reactive populations where behaviour
change techniques were more effective at improving real-
world walking habits after stroke than exercise alone
[69]. However, for the current review no intervention
included a component explicitly targeting anxiety related
to outdoor mobility or fear of falling. This might explain
why there was no effect of interventions on falls-related self-
efficacy for either proactive or reactive populations. Given
that fear of falling is negatively associated with outdoor
mobility behaviour [13, 63] future RCTs should include an
intervention component to explicitly target improvements
in falls-related self-efficacy [70, 71].

Limitations

First, we searched five electronic databases; however, we
excluded protocols, pilot/feasibility RCTs, non-randomized

trials, which may have underestimated the extent of rel-
evant evidence. Second, we excluded conference proceed-
ings and those not published in English which may have
introduced publication bias. Third, we included community-
based RCTs of older adults irrespective of target population.
We also employed a broad definition of ‘outdoor mobility’
ranging from supervised outdoor walking to goal setting.
We employed random-effects meta-analysis to account for
expected variation between populations and interventions
and stratified meta-analyses by proactive/reactive popula-
tions. Despite this, we noted heterogeneity for some analyses
which contributed to the very low to moderate grading of
recommendations limiting the generalisability of the review
findings. We did not explore this heterogeneity further e.g.
by different types of interventions or outcome measures due
to the small number of RCTs in each meta-analysis [35].

Conclusions

Rehabilitation interventions for reactive populations which
incorporated an outdoor mobility component led to
sustained improvements in physical activity, outdoor
mobility and endurance among older adults. In most
RCTs the outdoor mobility component comprised a
walking programme and was accompanied by behaviour
change techniques. These intervention components may be
considered for community-based reactive rehabilitation for
older adults who wish to increase their outdoor mobility. The
quality of the evidence ranged from very low to moderate
and should be replicated in future research. Future research
should also seek to confirm/refute the benefit of a walking
programme for proactive populations observed in RCTs not
incorporated in meta-analysis of the current review. Further,
no improvements in falls-related self-efficacy were noted
across RCTs which may relate to the absence of intervention
components directly addressing mobility-related anxiety.
This should also be addressed by future research.

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