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AbstrACt
Introduction Although a growing number of frail 
adults can benefit from rehabilitation services, few are 
included in rehabilitation services, and reasons for their 
exclusion are not well understood. To inform research 
directions in rehabilitation for all adults (aged 18 years 
and older), we will conduct a scoping review to describe 
(1) the characteristics of frail adult individuals included 
in rehabilitation interventions (eg, age range, inclusion 
and exclusion criteria that are applied), (2) the type of 
rehabilitation interventions that are used for individuals 
who are considered frail and (3) the commonly reported 
outcome measures used for these rehabilitation 
interventions.
Methods This scoping review will be guided by 
Arksey and O’Malley’s methodological framework. 
Ageline, Cochrane CINAHL, Embase, MEDLINE, Pubmed, 
OTSeeker, PeDRO, PsycINFO and Scopus databases 
will be systematically searched for articles relevant to 
rehabilitation interventions and health services. To be 
eligible for inclusion, studies must report on the outcomes 
from an intervention that involves all individuals (aged 18 
and older) who are considered frail. Only English-language, 
peer-reviewed publications between 1990 and 2018 will 
be included. A two-step screening process will consist of 
(1) a title and abstract review and (2) full-text review. In 
both levels of screening, a minimum of two investigators 
will independently screen the title and abstract of all 
retrieved citations for inclusion against a set of minimum 
inclusion criteria.
Analysis Results will be presented as a narrative 
synthesis to facilitate the integration of diverse evidence.
Ethics and dissemination This study does not require 
ethics approval. By examining the current state of 
rehabilitation interventions for frail adults, this scoping 
review can offer insight into rehabilitation needs and 
models of care. It can also guide future rehabilitation 
research for frail adults. We will share our results with 
frail adults during a consultation meeting and publish a 
manuscript in a peer-reviewed rehabilitation journal.

IntroduCtIon
Rehabilitation healthcare professionals are 
increasingly met with the challenge of caring 
for complex and frail patients. Over one 

million Canadians are considered medically 
frail, and this number is expected to reach 
over two million within the next decade.1 
Global data suggest that frailty will have an 
impact worldwide2; recent European studies 
indicate that the prevalence of frailty is 4% in 
individuals between 50 and 64 years old and 
17% in individuals aged 65 years or older.3 
In Canada, the prevalence of frailty in the 
general population under 65 years of age is 
estimated at <10%.4 

Frailty is a term widely used to signify phys-
ical and mental vulnerability. While frailty has 
been usually defined in the geriatric popu-
lation, it is increasingly being recognised 
as being present in younger age groups.5 6 
Authors broadly define frailty as a common 
condition that is characterised by deficits in 
physiological functioning across multiple 
physical domains. Frailty has further been 
defined as a physical disability or an impair-
ment in basic or instrumental activities of 
daily living.7 In younger populations, frailty 
appears to coincide with a chronic or crit-
ical condition, which challenges clinicians 
and researchers to examine this cohort of 
individuals to establish ways to improve their 
healthcare trajectories.6 Fried et al, using 
data from the Cardiovascular Health Study, 
have proposed that a frail individual must 
display three or more symptoms of weight 

strengths and limitations of this study

 ► This review is guided by a well-known methodolog-
ical framework.

 ► We will use two independent investigators for all 
phases of the review.

 ► This review excludes grey literature and articles 
published in other languages.

 ► We will be including only English-language articles 
published since 1990.
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loss, weakness, exhaustion, low activity level and slow gait 
speed.8 Additional research is needed to determine the 
ideal instruments for identification of frailty in younger 
patients.5

However, the precise definition of frailty among health-
care professionals, administrators and researchers is 
unclear, presenting challenges for comparisons between 
studies.4 8–10 Universal criteria for frailty have not been 
developed11 and definitions of frailty, as a syndrome, are 
undefined in recent publications.4 8 12 13

Specifically, there is no clear explication of how frailty is 
defined in rehabilitation intervention trials, or the impact 
of frailty in such trials. Moreover, the majority of studies on 
frailty focus on the older adult population (aged 65 years 
and older), where frailty is most commonly identified, 
but exclude adults who are not yet considered ‘older’ (ie, 
under the age of 65). By excluding frail younger adults in 
these studies, rehabilitation services for this population 
are not well understood and there are no clear directions 
for how they can be improved on.

The impact of frailty is significant for the individual 
themselves, but also for their families and the broader 
healthcare system.4 For example, frailty is associated 
with poor individual outcomes including an increased 
risk of morbidity and institutionalisation, and places an 
increased burden on family caregivers (eg, depression 
and absenteeism).10 14 15 Frailty also has multiple clin-
ical and societal consequences as individuals living with 
frailty are frequent users of primary care, community 
and residential care, acute care and end-of-life care.1 8 9

Previous systematic reviews of interventions aimed 
at reducing frailty have reported on the effectiveness 
of intervention programmes in frail older adults.11 16–18 
The majority of the interventions included in these 
reviews were related to exercise interventions. A system-
atic review by Theou and colleagues19 of exercise inter-
ventions to manage frailty found that exercise had a 
positive impact on all functional outcomes (including 
mobility, balance and functional performance test 
batteries).

These reviews identified a variety of definitions of 
frailty and only used physical capacity or mobility as 
the measures of frailty. A lack of a universal definition 
of frailty, as described above, underscores the diffi-
culty in synthesising the intervention literature for frail 
adults. Moreover, none of these reviews focused on 
rehabilitation specifically. Rehabilitation approaches to 
frailty, such as physical therapies, have been associated 
with improvements in physical, cognitive and social 
functioning.15 20 21 Therefore, the current review, will 
explore how frailty is operationalised in the context 
of rehabilitation intervention trials, for adults aged 18 
years or older. This review will answer the following 
research questions: (1) what are the characteristics of 
frail individuals included in rehabilitation trials (eg, age 
range, inclusion and exclusion criteria)? (2) What are 
the types of rehabilitation interventions that are used 
among individuals who are considered frail? (3) What 

are the commonly reported outcome measures (related 
to frailty) for these rehabilitation trials?

MEthods And AnAlysIs
We will use the methodological framework proposed by 
Arksey and O'Malley22 to guide this scoping review. A 
scoping review is used to profile the existing research 
on a topic and identify areas of future study.23 Given the 
breadth of the current research questions, this approach 
was deemed appropriate.

This framework has six stages: (1) identify the research 
question; (2) identify relevant studies; (3) select studies; 
(4) chart the data; (5) collate, summarise and report the 
results and (6) consult with key stakeholders, such as clin-
ical members of the research team.22 Although typically 
applied to systematic reviews, the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses for Proto-
cols (PRISMA-P)24 was used to prepare this scoping review 
protocol. Consistent with the aims of a scoping review, we 
will not access the quality of the literature or synthesise 
quantitative findings.23

Eligibility criteria
We are limiting our search to experimental and quasi-ex-
perimental designs, as these are typically regarded as 
the highest level of evidence according to the Canadian 
Task Force on the Periodic Health Examination.25 We are 
conceptualising a rehabilitation trial as an experiment 
or test of the quality, usefulness or benefit of ‘evaluative, 
diagnostic and therapeutic interventions whose purpose 
is to restore functional ability or enhance residual 
functional capability’ in adults.2 Rehabilitation trials 
may or may not include typical rehabilitation interven-
tions such those used in physical therapy, occupational 
therapy, speech-language pathology and rehabilitation 
psychology.26 For the purpose of this review, we will adopt 
the definition of frailty proposed by the Canadian Frailty 
Network (CFN): ‘Frailty is a state of increased vulnera-
bility, with reduced physical reserve and loss of function 
across multiple body systems. This reduces the ability 
to cope with normal or minor stresses, which can cause 
rapid and dramatic changes in health’.1 The CFN is a 
Canada-wide initiative aimed at improving the care for 
Canadians living with frailty through the increased recog-
nition of frailty.1

For the purpose of this review, articles will be included 
if:
1. Authors make reference to frailty in the context of 

their inclusion/exclusion criteria, sample population, 
intervention or outcome measures.

2. They present findings from an evaluation of a reha-
bilitation intervention. Rehabilitation interventions 
are defined as ‘evaluative, diagnostic and therapeutic 
interventions whose purpose is to restore functional 
ability or enhance residual functional capability’ in 
adults.27



3Kokorelias KM, et al. BMJ Open 2019;9:e024838. doi:10.1136/bmjopen-2018-024838

Open access

3. They include experimental or quasi-experimental 
study designs. We define quasi-experimental as an ex-
perimental study design without random assignment.

4.  They are peer reviewed and published in English. 
Only studies published from January 1990-date of sub-
mission will be included. We have identified 1990 as a 
time period where frailty began being conceptualised 
in the rehabilitation literature.

Studies will be excluded if they do not have an a priori 
definition of frailty.

search strategy
Searches will be conducted in Ageline, Cochrane Central 
Register of Controlled Trials (CENTRAL), CINAHL, 
Cochrane Database of Systematic Reviews, Embase, Ovid 
MEDLINE(R) (including Epub Ahead of Print, In-Process 
and Other Non-Indexed Citations, Ovid MEDLINE(R) 
Daily), Pubmed, OTSeeker, PeDRO, PsycINFO and 
Scopus. Search strategies will include the use of text words 
and subject headings (eg, MeSH and Emtree) related 
to (1) frailty and (2) rehabilitation (see online supple-
mentary material 1 for an example of MEDLINE search 
terms). The search strategy will be peer reviewed using 
Peer Review of Electronic Search Strategies guidelines.28

study selection
The review process will consist of two levels of screening: 
(1) a title and abstract review and (2) full-text review. 
In both levels of screening, two investigators will inde-
pendently screen the title and abstract of all retrieved cita-
tions for inclusion against the set of predefined inclusion 
criteria. If discrepancies are identified, a third reviewer 
will review the relevant articles and a discussion with all 
reviewers will occur until consensus is reached. Research 
team members will contribute to the selection of articles, 
data abstraction, data synthesis and preparation of manu-
scripts for publication.

data abstraction and collection
A standardised, piloted data extraction form created by 
the authors will be used when extracting data from studies 
meeting inclusion criteria. To ensure inter-rater reliability, 
the data abstraction form will be pilot tested with a subset of 
the articles and modified to enhance extractor agreement 
and fit with information presented in included articles.

Abstracted data will include study characteristics (eg, 
year of publication and country of study), the defini-
tion of frailty (how the authors conceptualise or define 
frailty, if included), sample size, participant population 
(eg, chronic disease condition, percent considered frail, 
characteristics of frail population, income, ethnicity, age, 
sex, education, inclusion and exclusion criteria), charac-
teristics of rehabilitation intervention (focus, duration, 
frequency, delivery setting, mode of delivery), outcome 
(measures) collected and results (ie, efficacy or effective-
ness of the intervention), study design (eg, randomised 
control trial) and the relationship between frailty and 

study outcomes (ie, how did frailty influence study 
outcomes).

Quality assessment
Study quality will not be evaluated as the purpose of a 
scoping review is to identify gaps in the literature and 
future areas for a systematic review.29 No study will be 
excluded based on the quality assessment. Covidence 
software will be used to manage the records and data 
throughout the review.30 A PRISMA diagram as devel-
oped and maintained by Covidence will be exported and 
included in the results.26

synthesis
Consistent with the purpose of scoping reviews, we will 
provide a summary and synthesis of the results. We will 
follow Levac and colleagues29 and break this into three 
distinct steps: (1) analysis, (2) reporting the results, as 
they relate to our objective and research questions and 
(3) relate the findings to the implications they may have 
for future rehabilitation research, clinical practice and 
health service policy.

Consultation
We aim to share our preliminary findings with the CFN 
through their monthly webinars. We will also be sharing 
our preliminary findings and results locally at monthly 
meetings at Toronto Rehabilitation Institute-University 
Health Network. These meetings are attended by primary 
care providers, nurses, occupational therapists, physio-
therapists, economists and rehabilitation and social scien-
tists not associated with the research team. We anticipate 
at least 5 to 15 participants at these meetings. In all meet-
ings, we will take detailed notes of the discussion that 
occurs. We will summarise their feedback and include it 
in our qualitative thematic analysis and results. We will 
also use these meetings to discuss the discuss potential 
implications that findings may have on future research, 
clinical practice and policy. We will not be using a prede-
termined framework to guide their feedback.

Patient and public involvement statement
Patients and public are not involved in this research.

EthICs And dIssEMInAtIon
This scoping review will guide future research aimed at 
supporting rehabilitation for frail adults by highlighting 
which individuals are (and are not) included in exper-
imental and quasi-experimental studies, and providing 
insight into their rehabilitation needs and models of 
care. Depending on the findings, there is potential for 
a subanalysis of the results with respect to age range and 
health status/condition that may inform different types 
of rehabilitation interventions and models for individ-
uals who are considered frail. This knowledge will offer 
insight into how generalisable findings from rehabilita-
tion interventions are to all frail adults, and what gaps 
in current rehabilitation interventions for frail adults 
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exist. In addition to our monthly meetings, we will 
disseminate our findings through traditional knowl-
edge translation mechanisms, including publication in 
peer-reviewed journals and conference proceedings. 
This will ensure that our findings are available to the 
appropriate academic and clinical audiences. We will 
continue to seek out partnerships with local, provincial 
and/or national research and health initiatives so that 
the results are disseminated in a timely and effective 
manner (eg, at stakeholder meetings, discussions with 
the local health networks). To disseminate our find-
ings with individuals who are considered frail awe aim 
to use partnerships with appropriate health initiatives 
(eg, frailty organisations and health clinics were frail 
individuals frequent) to distribute lay summaries of our 
findings via the CFN.

We acknowledge some limitations of this review. 
This review will not include grey literature, limiting 
the search to rehabilitation interventions that include 
frail adults but are not peer reviewed. This review will 
be limited to English-language studies which may result 
in a bias in results towards predominantly English-lan-
guage speaking countries.

The currently proposed scoping review has a 
number of strengths. First, this review is guided by a 
well-known methodological framework and all phases 
will be conducted in duplicate. Moreover, this review 
is being guided by the PRISMA-P, ensuring systematic 
and rigorous methods are in place.24 This review will 
contribute to critical and emerging perspectives on 
frailty within rehabilitation. The results of the review 
will also advance our knowledge on the generalisability 
of the existing evidence on rehabilitation interventions 
for frail adults and delineate any promising preventive 
and therapeutic actions for adults who are considered 
frail. Moreover, this review will comment on the ethical 
implications (eg, lack of programmes for persons with 
dementia) that exist, should our review show a lack of 
literature that addresses the benefits of rehabilitation in 
frail patients. Often ‘not studied’ is conflated with ‘no 
evidence’ which leads to withdrawal of services targeted 
at vulnerable populations. This scoping review will 
identify gaps in rehabilitation services that need to be 
addressed for adults who are considered frail.
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