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ABSTRACT

Purpose: Physical activity (PA) levels in older care home residents are low. This has detrimental effects on
health. Little is known about the nature of interventions to increase physical activity in this population.
Methods: A scoping review to: (1) identify and describe interventions to increase PA in older care home resi-
dents, and (2) describe the extent to which interventions address care home context, systemised by social-e-
cological models. We systematically searched databases for peer-reviewed intervention studies to increase PA
in older people resident in care homes. Data were extracted using the template for intervention description
and replication (TIDieR) and mapped against a social-ecological framework to locate the intervention focus.
Results: The 19 included studies consisted of interventions tested in randomised or quasi-experimental
trial designs. Interventions consisted of single or multiple components and predominantly addressed indi-
vidual resident level factors (such as muscle strength) rather than broader social and environmental
aspects of context. Interventions were not all fully described. For most interventions a distinct theoretical
foundation was not identified. Interventions were mostly delivered by health professionals and research
staff external to care homes.

Conclusions: Future interventions should address contextual care home factors and should be clearly
described according to intervention description guidance.
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» IMPLICATIONS FOR REHABILITATION

e Physical activity holds promise as an effective means of improving health and function in older care
home residents, but physical activity levels in this population are low.

e Several reasons beyond the individual resident but related to care home contextual factors may
explain low PA in care homes

e To date, contextual factors influencing PA in care homes have been poorly addressed in
interventions.

e Wider care home context (social, cultural, and environmental factors) must be considered in future
interventions.

Introduction home residents with pressure sores, joint contractures, decreased
cardiovascular function, and urinary infections all reported [8].
However, it is increasingly recognised that multimorbidity alone
does not account for declines in health and function of older
adults [9]. Consequently, sarcopenia—defined as the progressive

loss of muscle mass and function [10]—has been identified as an

Care homes provide accommodation, personal care and support,
and/or onsite nursing care for people who can no longer live
independently in their own homes [1]. Admission to a care home
is often associated with further functional and health decline and
associated adverse outcomes such as increased mortality and

reduced quality of life [2]. Importantly, care home residents’
engagement in physical activity (PA)—defined as “any bodily
movement produced by skeletal muscle that requires energy
expenditure” [3]—has consistently been shown to be low [4-7].
Estimates for PA levels range from 79% [5] to 92% [4] of daytime
hours spent physically inactive.

Evidence from systematic reviews indicates that low levels of
PA are associated with a high risk of adverse outcomes in care

important muscle disorder that is a powerful predictor of adverse
health outcomes in older people, independent of clinical disease
[11-13]. The prevalence of sarcopenia in the care home popula-
tion is estimated to be as high as 85% [14], with physical inactiv-
ity identified as a major risk factor for the development of
sarcopenia [15].

Crucially, low levels of PA are associated with the development
of frailty [16]. There are generally two ways of defining frailty; the
phenotype model [13] and the deficit accumulation model [17].
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The phenotype model defines physical frailty as reduced reserve
capacity which can be expressed as weight loss, exhaustion,
weakness, slowness, and reduced physical activity [13]. The deficit
accumulation model is defined more broadly as an increased risk
of adverse outcomes as a result of older peoples’ reduced ability
to respond to stress because of the accumulation of multiple defi-
cits [17,18]. As such, frailty can be assessed by considering an
individual’s morbidities, extent of physical frailty, and dependence
in activities of daily living [17,19]. Given this broad definition, the
vulnerability of older care home residents to developing frailty
[20], and the association between low PA and frailty [16], it is
therefore important to explore ways of increasing PA levels in
care home residents.

As well as physical benefits of PA, wider psychosocial benefits
are also reported in terms of slowing cognitive decline [21] and
improvements in behaviour, mood, and sleep [22-24]. Systematic
review evidence of interventions to increase PA reports short and
medium term improvements in clinically relevant outcomes in
older people with depression [25]. In addition, PA has been
shown to mitigate impairment in domains of cognition, and psy-
chological health in older people with mild cognitive impairment
and dementia [26,27], and is therefore recommended for older
people across a range of settings, including in care homes [26].

Several reasons beyond the individual resident but related to
care home contextual factors may explain low PA in care homes
[28]. First, organisational culture in care homes may influence PA.
Organisational culture in care homes is often defined by rules,
procedures, and entrenched social norms [29] and may leave little
room for latitude or spontaneity, thus reducing PA opportunity
[30]. Care home staff may not adopt standalone interventions that
aim to increase levels of PA for reasons that include perceived
risk to the resident, low belief in their utility, insufficient training
and support, workload concerns, and high staff turnover [31].
Changes to work practices are often short-lived because staff
often revert to previous habits [31,32]. Pervasive care home rou-
tines and negative attitudes to PA among staff and residents may
negate an emphasis on promoting PA [33]; however, recent evi-
dence suggests that with carefully designed interventions, it is
possible to effect behaviour change among care home staff [34].
For example, recent evidence shows that behaviour change inter-
ventions directed at care home staff can improve pressure ulcer
management [35] and resident-staff engagement [36]. However,
such interventions in care homes require organisational change,
capacity for innovation, and ongoing monitoring to maintain
changes in practice [37]. Consequently, changing the culture in
care homes to one that privileges PA is challenging since care
homes with stretched resources may have little capacity to initiate
changes that take up carers’ time [38]. Furthermore, there is
increasing evidence that the physical environment in care homes
may influence the amount of PA undertaken by residents [22,39].
It is therefore evident that residents face a range of complex and
multifaceted barriers that need to be considered if understanding
of PA in care homes is to advance.

Multiple influences on health behaviour, such as those
described above, are captured by social-ecological models (SEMs),
a framework that aims to foster understanding of a range of con-
textual factors that impact individual’s health and related behav-
iour [40]. SEMs are based on the premise there are multiple levels
of influence that drive behaviour including intrapersonal factors
(for example, knowledge, attitudes, or beliefs), interpersonal fac-
tors (for example, interactions from family, peers, or social net-
works), social factors (for example, norms and standards),
environmental factors (for example, the built environment) and

policy factors (for example, regulations and programmes to sup-
port healthy decisions) [41-43]. Consequently, to understand
behaviour and to develop strategies to increase PA in care homes,
it therefore seems necessary to consider not only the individual
and their immediate context, but also wider interpersonal interac-
tions and environmental aspects [44,45]. Therefore, a social-eco-
logical approach to increasing PA would ideally target multiple
levels to create care home environments conducive to PA.
Despite the importance of considering of the influence of context
on PA in care homes, it is unclear how previous interventions to
promote PA in care homes have been informed by a comprehen-
sive approach that accounts for multiple levels of context. Such
an approach may inform sustainable strategies to increase PA lev-
els in care homes.

The present scoping review emerged from the need to map
the nature and range of interventions to increase PA in care
homes and to identify which SEM levels have been addressed,
and which require further investigation. Therefore, the objectives
of this review were (1) to identify the nature and range of inter-
ventions to increase PA in care homes and (2) to determine the
extent to which interventions addressed care home contextual
factors at social-ecological levels.

Methods
Overview

A scoping review methodology was chosen because the objec-
tives of the review were to identify knowledge gaps and map the
current body of literature [46]. Furthermore, scoping reviews allow
the inclusion of different study types, thus allowing the inclusion
of multiple study types, for example, randomised controlled trials
(RCTs) and quasi-experimental studies. The review follows the
stages outlined in the relevant scoping review guidance [47-49].
The methods and results are reported in line with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
Extension for Scoping Reviews (PRISMA-ScR) checklist [50] (see
Table 1).

Identify the research question

The scoping review question was developed from the need to
identify interventions to increase PA in care homes for older peo-
ple and to explore how context, operationalised at different SEM
levels, has been targeted interventions. Two questions were
developed for the review:

1.  What is the nature and range of interventions to increase
physical activity in care homes (in terms of intervention char-
acteristics, recipients, delivery, theoretical basis, and out-
come measures)?

2. Which SEM level influences on PA in care homes have been
targeted by interventions?

Identifying relevant studies

Eligibility criteria

To be included, articles had to focus on the concept of PA within
care homes and have PA as an outcome measure, measured
either through self-report questionnaires, activity logs, direct
observation, or accelerometery. For this review, PA was defined
as: any bodily movement that results in energy expenditure [3]. For
a study to be included, participants’ mean age had to be over
65 years of age. Participants had to be permanently resident in a
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Section Item PRISMA-ScR checklist item Reported on page
Title
Title 1 Identify the report as a scoping review. 1
Abstract
Structured summary 2 Provide a structured summary that includes (as applicable): background, 1
objectives, eligibility criteria, sources of evidence, charting methods,
results, and conclusions that relate to the review questions and objectives.
Introduction
Rationale 3 Describe the rationale for the review in the context of what is already 1t02
known. Explain why the review questions/objectives lend themselves
to a scoping review approach.
Objectives 4 Provide an explicit statement of the questions and objectives being 2
addressed with reference to their key elements (e.g., population or
participants, concepts, and context) or other relevant key elements
used to conceptualise the review questions and/or objectives.
Methods
Protocol and registration 5 Indicate whether a review protocol exists; state if and where it can be N/A
accessed (e.g., a Web address); and if available, provide registration
information, including the registration number.
Eligibility criteria 6 Specify characteristics of the sources of evidence used as eligibility 2
criteria (e.g., years considered, language, and publication status), and
provide a rationale.
Information sources 7 Describe all information sources in the search (e.g., databases with 4
dates of coverage and contact with authors to identify additional
sources), as well as the date the most recent search was executed.
Search 8 Present the full electronic search strategy for at least 1 database, Supplemental Material
including any limits used, such that it could be repeated.
Selection of sources of evidence 9 State the process for selecting sources of evidence (i.e., screening and 4
eligibility) included in the scoping review.
Data charting process 10 Describe the methods of charting data from the included sources of 4
evidence (e.g., calibrated forms or forms that have been tested by
the team before their use, and whether data charting was done
independently or in duplicate) and any processes for obtaining and
confirming data from investigators.
Data items 1 List and define all variables for which data were sought and any 4
assumptions and simplifications made.
Critical appraisal of individual 12 If done, provide a rationale for conducting a critical appraisal of 4
sources of evidence included sources of evidence; describe the methods used and how
this information was used in any data synthesis (if appropriate).
Synthesis of results 13 Describe the methods of handling and summarising the data that 4
were charted.
Results
Selection of sources of evidence 14 Give numbers of sources of evidence screened, assessed for eligibility, 8
and included in the review, with reasons for exclusions at each stage,
ideally using a flow diagram.
Characteristics of sources 15 For each source of evidence, present characteristics for which data were Table 3
of evidence charted and provide the citations.
Critical appraisal within sources 16 If done, present data on critical appraisal of included sources of 8; Supplemental Materials
of evidence evidence (see item 12).
Results of individual sources 17 For each included source of evidence, present the relevant data that 4-13; Supplemental Materials
of evidence were charted that relate to the review questions and objectives.
Synthesis of results 18 Summarise and/or present the charting results as they relate to the 4-13
review questions and objectives.
Discussion
Summary of evidence 19 Summarise the main results (including an overview of concepts, themes, 13-14
and types of evidence available), link to the review questions and
objectives, and consider the relevance to key groups.
Limitations 20 Discuss the limitations of the scoping review process. 14
Conclusions 21 Provide a general interpretation of the results with respect to the 14
review questions and objectives, as well as potential implications
and/or next steps.
Funding
Funding 22 Describe sources of funding for the included sources of evidence, as 14

well as sources of funding for the scoping review. Describe the role
of the funders of the scoping review.

care home. Included studies were set in care homes that provide
either personal care (for example, washing and dressing), or nurs-
ing care (for example, wound care, pressure ulcer management),
or a combination of personal and nursing care. No restriction was
placed on geographical location. Studies examining interventions
aimed at staff, family members, and other members of the resi-
dent’s social network were included.

of the review.

Intervention studies published after 2000 and in English lan-
guage were included. The date limit was set to include only the
most recent literature to ensure that the included studies reflect
the contemporary care home context, thus ensuring relevance.
The language limit was set because it was felt that resources
required for translation would be unlikely to enhance the output
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Clinical commentaries, grey literature, editorials, or other publi-
cations with no data were excluded. Studies without an interven-
tion were excluded. Evidence syntheses of any type were
excluded; however, their reference lists were checked for relevant
studies. Studies involving residents of supported or sheltered
housing complexes were excluded. This is because supported or
sheltered housing allows older people to live more independently
compared to care homes for older people and therefore have dif-
ferent populations and organisation of care.

Search strategies and databases

Systematic searches for peer-reviewed literature were conducted
in the following databases: Allied and Complementary Medicine
(AMED), Cumulative Index to Nursing and Allied Health Literature
(CINAHL), Embase, MEDLINE, and PsychINFO. Databases were
searched from 2000 to 24 December 2021. Searches were limited
to English language with full-text availability (see
Supplemental Materials).

The search strategy used free-text and indexing terms to cap-
ture studies that investigated the following concepts: long-term
care facilities (both residential and nursing care), physical activity,
and physical activity interventions. Search terms within each con-
cept were combined with the Boolean operator OR, and the con-
cepts were then combined with the Boolean operator AND.
Truncation was used where required to ensure comprehensive
results. Hand searching of reference lists of retrieved studies
was conducted.

Study selection

One researcher (GW) screened all retrieved titles and abstracts
and applied the inclusion and exclusion criteria and decided on
inclusion. One other reviewer (MW) independently screened the
abstracts. Decisions were compared, and in cases of disagreement,
a third reviewer (TK) adjudicated. Reviewer meetings were held
throughout the review process to discuss uncertainties relating to
study selection and to further refine the search strategy if
required. The reference lists of any identified reviews were
checked for relevant primary studies to include. Additionally,
scoping reviews are intended to provide a map of what evidence
has been produced, rather than seeking only the best available
evidence to answer a narrow question [51].

Methodological quality appraisal

The methodological quality of the included articles was assessed
using the Mixed Methods Assessment Tool (MMAT) [52]. The
MMAT is a widely used tool for the quality appraisal of multiple
study types and so is well-suited as a valid indicator of methodo-
logical quality for the present scoping review [52,53]. Importantly,
the MMAT does not generate a single global score; rather the
MMAT presents a detailed rating of each criterion to better inform
the quality of the included studies [54]. One reviewer (GW)
assessed the quality of the included studies. In line with the
exploratory nature of scoping reviews, studies were not excluded
based on quality assessment.

Table 2. Definitions of each social-ecological level used for the review.

Extracting and charting the data

A draft data charting form was developed and piloted with three
reviewers (GW, MW, and TK). The form was based on an estab-
lished and published framework for intervention description [55].
One reviewer (GW) independently extracted and charted the data
from all included studies. The following data (where available)
were extracted from the included studies: intervention description
and content described as per the template for intervention,
description, and replication (TIDieR) framework [55], author, year
of publication, geographical location of study, study design, lev-
els(s) of SEM addressed by the study, and results.

Included studies were screened to identify the level(s) of the
SEM addressed by the interventions. The SEM level was identified
according to descriptions of levels drawn from the ecological per-
spective on health promotion programs [56] and the model for
active living communities [44]. Descriptions for each level of the
SEM as applied to care homes for older people are provided in
Table 2.

Collating, synthesising, and reporting the results

A narrative thematic summary was conducted describing how the
identified research relates to the review objectives and questions
[57]. The results of the included studies were organised to
describe patterns in terms of outcome measures, intervention
characteristics and the effects reported. The types of interventions
were sorted and presented according to their main characteristic
(for example, behavioural intervention or environmental modifica-
tion) including the social-ecological level(s) where the interven-
tion operated.

Results
Overview of included studies

The flow of studies through the quantitative review is shown in
Figure 1. The search yielded a total of 10 975 non-duplicate cita-
tions, from which 173 studies were deemed as being potentially
relevant and were reviewed in full. Seven studies were identified
through reference searching. One hundred sixty-one studies were
excluded following full-text review. Nineteen studies were
included in the final review; 10/19 (53%) were randomised con-
trolled trials [58-67]; Two of these were cluster RCTs [59,671; 9/19
(47%) were quasi-experimental designs [68-76]. Of the quasi-
experimental studies, 3/19 (%) were exploratory pilot feasibility
studies [68,69,76]. Included studies were all from high income
countries with the majority from the USA: USA 6/19 (32%); Spain
2/19 (11%); Netherlands 2/19 (11%); UK 2/19 (11%); Australia 2/19
(11%); Scandinavia 1/19 (5%), China 1/19 (5%); Portugal 1/19 (5%);
Belgium 1/19 (5%); and Poland 1/19 (5%). The search results indi-
cated a trend toward an increasing number of intervention stud-
ies to increase physical activity in care homes over time. In total,
the intervention studies provided data on 2 445 care home resi-
dents. The mean age of the participants was 85 years [SD = 8.25].
In terms of age and sex profile (mean age >80, majority female)

Level of social-ecological model

Description

Intrapersonal level [44,56]
Interpersonal level [44]
Organisational factors [44]
Perceived environment [56]
Public policy [44,56]

Individual factors related to older care home residents such as knowledge, attitudes, and biological characteristics.
Formal and informal social networks and social support systems; characteristics of care home staff, relatives, and peers.
Factors related to care home organisation, rules, and regulations, both implicit and explicit

Safety, attractiveness, comfort, convenience, and accessibility of care home residents’ immediate physical environment.
Local and national policies and procedures as related to care homes
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( Identification of studies via databases ]
Y
§ Records identified from ?;ggﬁi remeNe Defare
5 databases: Y
:.: = 15008 | Duplicate records removed:
s (n=2063)
3
—/
Yy
SEmn
Records screened: R Records excluded:
(n=10975) (n=10802)
Yy
Reports sought for retrieval:
(n=173)
2
3 References identified through
] L citation searching:
3 [t (n=7)
v
Reports excluded:
Reports assessed for eligibility: (=161
(n =180) "| Reasons:
* No physical activity outcome
measured
¢ Study not conducted in care
home for older people
N—
4
5 Studies included in review:
3 (n=19)
o
=
—

Figure 1. PRISMA flow diagram.

the sample characteristics of the participants enrolled into these
studies were representative of older care home residents [77].

Eleven studies (58%) (12 papers) evaluated interventions to
increase physical activity using randomised controlled trial designs
[58-67,76,78]. Eight studies (42%) (eight papers) evaluated inter-
ventions using quasi-experimental designs [68-75]. Of the quasi-
experimental designs, two were single group repeated measures
design [69,72], three were pre- and post-test design [68,70,74],
two were a prospective longitudinal studies with an experimental
design [71,75], and one was an unspecified quasi-experimental
design [73]. Three studies (four papers) measured PA as a second-
ary outcome [60,61,65,74]. Table 3 provides an overview of the
included intervention studies.

Quality review

We applied the Mixed Methods Assessment Tool [52] (see
Supplemental Materials). In 6/10 (60%) RCTs, there was a clear
statement on whether or not participants competed the assigned
intervention as planned [58,59,63,64,66,78]. One of these RCTs
conducted a detailed process evaluation to explore reasons for
participant non-completion [78]. In 3/9 (33%) quasi-experimental
studies, the intervention was delivered as intended [69,70,72]. In

one RCT, there were differences between the intervention and
control groups at baseline; in addition, it was not possible to
determine whether the outcome assessors were blinded to partici-
pant allocation [65].

It was unclear if quasi-experimental studies accounted for con-
founders in their analyses. In 5/9 (56%) quasi-experimental studies
and 4/10 (40%) RCTs, data were either incomplete, or the com-
pleteness of the data were unclear. For the purposes of this
review, incomplete outcome data were defined as at least 80% of
the planned outcome data available at the study end point [54].
Incomplete data was due to study attrition such as participant
withdrawal from the study or loss to follow-up. In studies with
missing data, methods of imputation were applied in three stud-
ies [59,66,67]. In the quasi-experimental studies, with three excep-
tions [69,70,72], there was overall lack of clarity on the extent to
which participants adhered to the intervention or if interventions
were delivered as described in study reports.

Intervention characteristics

The following sections describe the nature and range of interven-
tions according to research question one, with research question
two addressed in the final section. Each intervention is described
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according to the items on the checklist contained in the Template
for Intervention Description and Replication (TIDieR guidelines)
where it was possible to extract these [55] (see Table 4). The
review identified a range of interventions that were aimed at
improving PA in care home residents. Interventions could be cate-
gorised as either single-component or multifaceted interventions.
For this review, we defined single-component interventions as
those addressing a single barrier to PA [79]. Multifaceted interven-
tions were defined as any intervention including two or more
components [79,80]. Single interventions were either behavioural
or exercise interventions, whereas multifaceted interventions
included combinations of behavioural interventions, exercise,
interventions that included the provision of fluids and snacks, or
environmental interventions to modify the social, organisational,
or physical environment.

Single-component interventions were: resistance training
[58,60-62,66,75]; functional skills training [62]; reinforcement of
social norms in terms of physical activity [76]; a behavioural inter-
vention to reduce PA as an intervention to limit the behavioural
and psychological symptoms of dementia [67]; video game based
exercise intervention [73]; aerobic training [71]; strength training
[71,75]; health education programme [71]; and modification of the
care home environment [72]. One intervention was contrary to
the aim of all other included studies in that it aimed to reduce PA
in the context of limiting behavioural and psychological symp-
toms of dementia (BPSD) through use of a plush robotic toy [67].

Multicomponent interventions were: resistance training com-
bined with functional skills training [62,66]; goal setting combined
with progressive and tailored physical and daily activities [64];
environmental and policy assessment, education, goal setting, and
behavioural change techniques aimed at mentoring and motivat-
ing staff and residents [59,63,68,69,78]; goal setting, information
provision, exercise provision [70]; toileting assistance, exercise,
and choices of food and fluid snacks [65]; and incontinence care
combined with exercise [74].

Completeness of intervention description was determined by
the extent of adherence to the TIDieR checklist [55] (Table 4).
Overall, the standard of reporting of the intervention details was
varied, with many failing to detail specific materials required or
failing to provide details of information contained in training
manuals/handouts. However, one study did provide intervention
details in the TIDieR format [68], with another study providing
extensive detail on the intervention in study appendices [78]. One
study [70] provided an internet link to further intervention details,
but the link provided was not persistent and could not
be accessed.

Intervention recipients

Thirteen of the nineteen (13/19; 68%) studies targeted their inter-
vention directly to care home residents. One study [64] which
investigated exercise plus behavioural interventions, had residents
and staff as the recipients of the intervention. Four studies tar-
geted care home staff but not residents directly [59,63,69,78].

Intervention delivery

Seven of the nineteen (7/19; 37%) studies had the intervention
delivered by a member of the research team conducting the
study [65,67,70,72-74,76]. Four of the nineteen (4/19; 21%) studies
deployed research nurses to train care home staff to deliver the
deliver the intervention [59,63,69,78]. In several studies, the inter-
vention was delivered by qualified health professionals such as
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physiotherapists, trained instructors, or exercise professionals that
were external to the care home, but recruited by the research
team [58,60-62,64,66,68,71,75].

Cognitive and physical characteristics of participants

Participant’s cognitive ability was provided in 9/19 (53%) studies,
with the Mini-Mental State Exam (MMSE) used exclusively as a
measure of cognitive ability. The mean MMSE ranged from 3.2
[69] to 26.1 [75]. Of the studies that had MMSE data available,
most scores were suggestive of dementia in their samples (mean
MMSE score of all studies <24) [59,63-65,69,72,74,75]. One study’s
mean MMSE score suggested preserved cognitive function (>24/
30) [71].

Where physical performance data were reported, the approach
to reporting was heterogeneous, and included self-reported PA
levels, timed-up-and-go test, functional ambulation category
(FAC), physical activity scale in long-term care (PAS-LTC) measure,
and the six-minute walk test. Two studies did not report any
physical characteristics of their participants [65,74]. Overall, het-
erogeneity of reporting physical performance characteristics made
it challenging to compare between studies.

Outcome measures

Across the included studies there were direct and indirect
approaches to measuring PA. Accelerometery was the most
widely used direct measure of physical activity, and was used in
13/19 (68%) studies [58,59,62,63,65-67,69,71,72,74,75,78]. One
study (two papers) used Pedometers as a direct measure of PA
[60,61]. Indirect subjective methods of measuring PA were the
Nursing Home Life Space Diameter measure [64], the Rapid
Assessment of Physical Activity Measure (RAPA) [73], the
International Physical Activity Questionnaire (IPAQ) [70], the
Assessment of Physical Activity [68] and the Physical Activity Scale
for Long-term Care [72].

Theories and models as a basis for intervention

The theoretical basis for the interventional studies were explicit in
6/19 (32%) of included studies. Theories and models explicitly rep-
resented were: evolutionary—biological theory [62], SEM
[59,63,72], social-cognitive theory [59,69], self-determination the-
ory [75] and health promotion model [70].

Congruence of the included studies with
social-ecological models

Eighteen of the nineteen (18/19; 95%) studies addressed the intra-
personal level of the SEM either alone or in combination with
other levels. Fourteen of the nineteen (14/19; 74%) interventions
(15 papers) addressed the intrapersonal level of the SEM alone,
meaning that the interventions focussed on individual-level
change for residents, but did not factors that influence PA levels
through changes to the wider care home context
[58,60-65,67,69-71,73-76]. Few studies were located that
addressed the physical environment, either alone or in combin-
ation with other levels of the SEM (N=4). Similarly, few studies
were located that addressed organisational-level factors as part of
the intervention (N =4).

Most interventions addressing the intrapersonal level alone.
Studies that addressed four or all levels of the SEM simultaneously
were in a minority (N=2). One UK study addressed the
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Fidelity

Extent of
training recorded.

implementation
monitored and
classified as full,
partial, or failed
implementation
Number of staff
reached by
Knowledge test of
the
intervention
conducted
Not reported

Tailoring
and their residents

Strategies to increase
PA tailored for
each care home

Strategies to increase
PA tailored for
each care home
and their residents

Not reported

duration of
intervention
Second workshop
2 weeks after
workshop 1, third
workshop
at 3 months
worked in each
care home for 10h
a week
for 12 months

Frequency and/or
Research nurse

Three workshops.
Not applicable

Mode of
intervention delivery
Face to face
Face to face
Assessment directed
to residents

Intervention provider
with up to two care home
based champions who
could be nursing or

Care home staff

Research nurse in conjunction
activity staff

Research staff

or activities
Workshops with staff,
bank” of resources, and
action planning.
Identification of a facilitator

physical and social
environments more akin to

mirror the home
environment combined
with culture change for

assessment, education and
home staff

Intervention procedures and/
observation, and “ideas
training, resident goal
setting, ongoing training
and motivation of care
a home-type environment

Policy and environmental
A care home designed to

policy assessment
forms.
enabler instrument

adaptations to
facilitate function

Intervention materials
Environmental and
Environmental
supports and
Housing

Not reported

Study, year
2021 [78]
2021 [59]
Pomeroy et al.,
2011 [72]

Forster et al.,
Galik et al.,

Environmental
Environmental

Table 4. Continued.
Intervention type
Behavioural +
Behavioural +
Environmental
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intrapersonal, interpersonal, organisational, and policy levels of
the SEM simultaneously [78]. One study from the USA addressed
the intrapersonal, interpersonal, policy, and perceived physical
environment levels. One cluster RCT from the USA and one small
feasibility study from the UK (that was not designed to determine
effectiveness) addressed all levels of the SEM simultan-
eously [63,68].

Discussion

This present scoping review sought to examine the nature and
range of interventions to increase physical activity in care homes.
In addition, the review systematically examined how (or if) inter-
ventions addressed the wider care home context through levels
of influencing factors on PA that are highlighted by SEMs [44].
Despite repeated calls from previous reviews [22,32,81,82] for
interventions to address multiple levels of context, the present
scoping review found that individual-level factors alone (for
example, muscle strength) were predominantly addressed in inter-
ventions rather than wider aspects of context such as organisa-
tional culture or the physical environment. Encouragingly more
recent studies considered wider aspects of care home con-
text [63,68,78].

One study reported an intervention designed to reduce PA lev-
els in the context of managing the behavioural and psychological
symptoms of dementia [67]. The results from this study suggest
that interventions to reduce BPSD may involve decreasing PA,
which may have negative consequences on the health of care
home residents. In addition, the results from that study also run
contrary to the prevailing view that wandering behaviours as part
of BPSD are not necessarily negative or unwanted [83-86].

Intervention studies were often characterised by the delivery
of time-limited activities delivered by staff external to care homes.
External staff were either those from research teams conducting
the study, or external health professionals (for example, physio-
therapists). This may be because care homes did not have the
necessary resources to allow their own staff time to be trained in
the delivery of interventions. Long-term delivery of strategies to
increase PA in care homes by staff external to care homes, such
as registered health professionals or research staff, may not be
feasible or sustainable particularly if funding for the delivery of
programs is limited [38]. Furthermore, it is possible that a delivery
model reliant on staff external to care homes—whilst deliverable
in a research context—may not be sustainable beyond the life
cycle of a research project. This is problematic for the long-term
sustainability of the intervention because for interventions to be
sustainable beyond the study period, they need to be embedded
into usual-care home work practices, rather than added to exist-
ing care home routines [34]. One approach may be to have inter-
ventions delivered by care home staff that are already embedded
in care homes—those staff who look after residents on daily basis.
Such an approach may well enhance the sustainability of inter-
ventions beyond a research study. Therefore, the results from the
present review partly explain the uncertainty around the sustain-
ability of interventions to increase PA in care homes highlighted
by previous work [8].

The role of the physical and social environments are critical in
creating opportunity for PA in a way that is embedded in every-
day life and may be another way of ensuring the sustainability of
interventions. Such an approach allows residents to do what they
wish and at the same time move around without necessarily rely-
ing direct delivery of intervention activities from staff to residents.
The role of social and physical environments are central in
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facilitating such an approach [87]. Additionally, interventions to
address social and physical environments with the aim of increas-
ing PA may have the capacity to reach many residents at once,
with evidence suggesting that environmental adaptations to
enhance residents’ perceptions of walkability in care homes may
increase PA levels [88].

The results from this scoping review build on those of other
reviews by highlighting gaps in most intervention strategies to
increase PA in care homes. For example, a previous review high-
lighted barriers for PA in care homes at resident (for example,
health status), physical environment (for example, accessibility),
and organisational (for example, funding constraints and staffing)
levels [32]. Furthermore, another systematic review that focussed
on the physical environment found that positive effects on PA
were found for small home-like environments and modifications
to the physical environment to accommodate residents’ functional
limitations [22]. Such wider influencing factors were least
addressed by the included studies in the present review.

Several methodological and reporting issues in the included
studies require comment. First, future studies need to be more
comprehensive in their descriptions of the context in which stud-
ies have been undertaken; SEMs may provide a useful framework
to address such contextual factors [89]. Secondly, most interven-
tions have been tested with populations that are not as cogni-
tively impaired as most of the care home population.
Interventions are therefore needed that address PA levels in cog-
nitively impaired older people. Third, just under half of the studies
did not include a control group. Fourth, with four exceptions
[58,59,63,78] interventions were trialled in a single centre, leading
to interventions that may not be implementable elsewhere. Fifth,
there was limited detail provided on care homes where interven-
tions were delivered, making it difficult to know where and when
effective interventions to enhance PA levels are best delivered.
Finally, intervention description was not consistently clear in the
study reports. We were guided by the Template for Intervention
Description and Replication (TIDIER) to extract data pertaining to
intervention description [55]. With three exceptions [59,68,78] stud-
ies did not adhere to current reporting guidelines, with descriptions
that were insufficient to facilitate replication. This may be largely
attributable to the fact that many of the studies included in this
review pre-date intervention description checklists which have
since become commonplace [55]. Importantly, the implication is
that without sufficient intervention description (for example, lack of
training manuals) then it will be difficult—if not impossible—for
others to implement an intervention in practice. The results sug-
gest that the quality of reporting has seen improvements in more
recent studies, and future work should continue to adhere to
reporting guidelines for interventions descriptions.

Most intervention studies were carried out in the USA. This may
represent bias in favour of studies published in the USA within the
databases that were searched but may also be a result of the inclu-
sion criteria for this review, which restricted inclusion to English
language studies only. Conclusions on international generalisability
of the findings of these intervention studies may not possible since
it could not be ascertained that the settings, populations, and
interventions were similar in any way to the UK context.
Nonetheless, this review provides an international snapshot of the
current evidence for interventions to increase PA in care homes.

Limitations of the review

First, although scoping reviews are comprehensive, they are not
exhaustive in identifying literature [90]. In addition, although few

studies were located where the focus was at higher levels of
SEMs and many lacked a theoretical foundation other than indi-
vidual-level models. This may be because the search resulted in
quasi-experimental and RCT studies rather than policy interven-
tions which may limit the extent to which strategies influenced
higher levels of SEMs. Therefore, despite a comprehensive search
strategy, not all relevant publications may have been identified.
However, the search strategy recognised the balance between the
breadth and depth of the analysis.

Care home residents are a different population to community
dwelling older people in ways that will likely influence their ability
to participate in PA. However, it was difficult to identify confound-
ing factors that may influence intervention effectiveness (for
example, functional status, cognitive ability, or care home charac-
teristics). Nonetheless attempts were made throughout the design
and conduct of the study to appraise and report these in a rigor-
ous way. Although it may have been useful to conduct further
analysis to explore how levels of the SEM were addressed by
geography, there was not sufficient geographical variation for
meaningful analysis. Finally, although some studies detailed meth-
ods to assess the fidelity of the intervention such as diaries, data
are lacking on how that data were used since the extent of fidel-
ity was often not reported. It is therefore unclear if residents and
staff adhered to the interventions provided, and for how long.

Conclusion

Most interventions addressed individual-level influences on PA,
and it is important to acknowledge that they alone cannot
address the issue of low PA in care homes. Although there is evi-
dence emerging from studies of interventions that address mul-
tiple levels of SEM simultaneously, that evidence remains scant.
Future interventions should account for care home context
through the development of interventions that address multiple
levels of the SEM simultaneously. In addition, future interventions
should be clearly described according to intervention descrip-
tion guidance.
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