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ABSTRACT
Introduction  Frailty poses a huge burden to individuals, 
their families and to healthcare systems. Several 
interventions have been evaluated for the improvement of 
outcomes for older people with frailty, including integrated 
care interventions. Reviews synthesising evidence on 
the effectiveness of integrated care for older people with 
frailty have treated them as a single population, without 
considering the heterogeneity between different frailty 
levels such as non-frail, mild frailty, moderate frailty and 
severe frailty. Findings from these studies have shown 
inconsistent results on the various outcomes assessed. 
People with different frailty status have different care 
needs, which should be addressed accordingly. The aim of 
this study is to synthesise evidence on the effectiveness of 
integrated care interventions on older people with different 
frailty status who are community dwelling or living in 
retirement housing or residential setting but not in care 
homes or in nursing homes.
Methods and analysis  This is a protocol for a systematic 
review assessing the effectiveness of integrated chronic 
care interventions on older people with different frailty 
status. A literature search will be conducted on the 
databases Cochrane Central Register of Controlled Trials, 
PubMed, Embase, Web of Science, Cumulative Index to 
Nursing and Allied Health Literature, and clinical trial 
registers. Two authors will independently conduct search 
and screening for eligible studies. Full-text screening will 
be used to include only studies that fulfil the inclusion 
criteria. Data extraction will be done on a data extraction 
form and methodological quality of studies will be 
assessed using the Effective Practice and Organisation of 
Care risk of bias tool. The interventions will be described 
following Wagner’s Chronic Care Model.
Ethics and dissemination  Ethical approval for this study 
was obtained from the Institute for Health Research Ethics 
Committee of the University of Bedfordshire (IHREC934). 
The results of the review will be disseminated through a 
peer-reviewed journal article, conferences and also with 
local provider and user stakeholders.
PROSPERO registration number  CRD42020166908.

BACKGROUND
Frailty is a state characterised by decreased phys-
iological reserves due to an age-related accu-
mulation of deficits, which makes an individual 

vulnerable to minor stressors. 1–3 It is associated 
with adverse outcomes such as falls, fractures, 
emergency hospital admissions, institutionali-
sation and mortality. Frailty is more common 
among women than men, higher among older 
age groups, higher among some ethnic groups, 
as well as in people from low socioeconomic 
background, having less education and higher 
poverty.4 5

There is some evidence that frailty can be 
reversed if identified at an earlier stage of the 
process.6 7 Several interventions that can be 
broadly categorised into single component, 
multi-domain and integrated care have been 
evaluated to improve outcomes for older people 
with frailty. Single component interventions are 
those that include only one component, such 
as exercise. A scoping review by Puts et al 5 and 
systematic reviews by Apostolo et al 8 and Daniels 
et al9 found that interventions with exercise were 
effective in preventing or reducing frailty in frail 
and pre-frail individuals. However, these studies 
did not provide pooled estimates or effect 
sizes. Some recently conducted randomised 
controlled trials (RCTs)10–12 have also reported 
exercise interventions to be effective in reducing 

Strengths and limitations of this study

►► To our best knowledge this is the first systematic 
review which will stratify older people based on their 
frailty status.

►► The study will map integrated care interventions on 
the chronic care model.

►► The protocol is based on the Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis 
Protocol guidelines.

►► Essential steps such as screening of studies, data 
extraction and quality assessment will be done in 
duplicate.

►► Databases in languages other than English will not 
be searched or included, which may cause language 
bias.
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frailty. However, evidence on the effect of other single compo-
nent interventions such as nutrition is inconsistent.13 14 Multi-
domain interventions refer to those interventions that have 
two or more components. The most commonly reported 
multi-domain interventions are based on a combination of 
nutrition and exercise, with systematic reviews summarising 
evidence on these combinations reporting them to be effec-
tive.5 15 16 A number of RCTs17–19 that assessed multi-domain 
interventions, in which physical activity and nutrition have 
been complemented by cognitive training, have shown a 
reduced risk of developing frailty as well as improvement in 
frailty status among older people and increases in functional 
status.

There are a growing number of systematic reviews that have 
evaluated integrated care interventions for frailty.20–24 Inte-
grated care has been defined as an organisational approach of 
coordinating continuous care based on a patient’s needs and 
viewing the patient in a holistic manner.25All of the systematic 
reviews on integrated care have considered older people with 
different levels of frailty as a single population and did not 
distinguish by frailty status. However, there is evidence that 
older people with different frailty status have different care 
needs, require different types of interventions and respond 
differently to interventions.26 Therefore, treating them as a 
single population may be one reason for the heterogeneity 
in the outcomes reported in systematic reviews of integrated 
care interventions.

The aim of this systematic review is to synthesise evidence 
on the effectiveness of integrated care interventions on older 
people with different frailty status, including those living in 
both the community and in residential care settings. To this 
end, the proposed systematic review will answer the following 
question:

Are integrated care interventions effective in preventing 
or managing frailty among older people with different 
frailty levels as compared to the usual care?

METHODS AND ANALYSIS
Eligibility criteria
Studies will be included in the review if they meet the 
following inclusion criteria:

Participants
People aged 65 years old and above classified as frail using a 
valid frailty assessment instrument such as accumulation of 
deficits model or the frailty phenotype model as described by 
the trial authors. Participants must be classified according to 
their frailty level by the assessment tool used.

Interventions
Integrated chronic care models are introduced to overcome 
the current fragmentation in healthcare system. It aims 
to move away from disease-oriented approach to patient-
centred care by offering services based on the needs, pref-
erences and choices of individuals.27 Since older people can 
be stratified based on their frailty levels, those identified as 
robust or pre-frail include older adults without complex 

care needs; whereas, those who are moderately frail have 
higher level of frailty and are at increased risk of developing 
complex care needs. The older adults who are severely frail 
have complex care needs.28 29 Therefore, we will include 
studies in which a population health management model 
has been used, for example the Kaiser Permanente model, 
to stratify community-dwelling older people into risk profiles 
based on their levels of frailty, with care and support offered 
using multidisciplinary teams with the intensity determined 
by the individual risk profile and care needs. For example, 
those identified as robust or having mild frailty could be 
offered self-management support, healthy lifestyle advice 
and participation in physical activity programmes. Those 
with moderate frailty could be provided with case manage-
ment support from various healthcare professionals such 
as general practitioners and district nurses, with social care 
workers as case managers and coordinating follow-up. Older 
people who are severely frail or have high complexity could 
receive intensive case management. Several frameworks 
have been developed to improve the understanding of the 
key elements of a successful integrated care programme. 
One of the most influential among them is the chronic care 
model (CCM), which is an evidence-based conceptual frame-
work that provides guidance on the organisation of health-
care for people with chronic conditions to improve their 
outcomes.30 31 The CCM, which has been acknowledged by 
the WHO, includes six elements: (a) providing support to 
patients for self-management; (b) decision-making support 
to providers; (c) case management; (d) establishing a clin-
ical information system; (e) community resources for healthy 
living and (f) leadership within the health system.32

The interventions in included studies will be described 
using the taxonomy of the CCM, whereby elements of each 
intervention will be mapped on the elements of CCM, as 
described by Wagner,30 since frailty shares many features 
with a chronic condition. For example, frailty is a dynamic 
syndrome. There is some evidence that suggests that frailty 
is reversible if identified and interventions provided at an 
earlier stage of the process. However, less is known about 
reversibility of frailty among those who are severely frail or 
have complex care need.6 7 It can be prevented and better 
managed through the action of an interdisciplinary approach 
that proactively organises and coordinates care to prevent the 
associated adverse outcomes.32 The CCM provides a compre-
hensive framework to manage long-term conditions such as 
frailty by covering all essential elements of integrated care.33 
Therefore, by mapping the interventions on the six elements 
of the CCM, we will be able to examine whether interventions 
contain the essential components of integrated care services 
and also their association with outcomes.

Comparator(s)
Interventions must be compared with usual care.

Outcomes
Primary outcomes

►► Falls: the WHO has defined falls as an involuntary 
event bringing the body to the ground or other 
surfaces.34
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►► Emergency hospital admission is when a person is 
admitted to hospital urgently and unexpectedly, that 
is, the admission is unplanned.35

►► Quality of life (QoL) is a complex concept and its 
precise definition is debated. The WHO has described 
QoL as ‘an individual’s perceptions of their position in 
life, in the context of the culture and value systems in 
which they live, and in relation to their goals, expecta-
tions, standards and concerns’.36 Due to diverse defi-
nitions of QoL, we will include studies that have used 
valid instruments such as the Older People’s QoL 
Questionnaire,37 the Short Form-36 health-related 
QoL tool,38 the WHO QoL Assessment Instrument39 
to measure and report on outcomes such as ‘quality 
of life’, ‘well-being’ or ‘life satisfaction’.

►► Institutionalisation is defined as when individuals who 
are no longer capable of living independently in their 
own home, are provided with accommodation and 
care support in institutional settings.40

►► Mortality.
►► Transitioning in frailty status such as shift from 

robust to pre-frailty, from pre-frailty to frailty or vice 
versa.26 41 We justify inclusion of these outcomes based 
on existing studies, which have stated that frailty is 
associated with adverse outcomes such as falls, emer-
gency hospital admission, poor QoL, institutionalisa-
tion and mortality.3 14 15 24 26 42–51 Furthermore, studies 
have shown that frailty is a condition, which can tran-
sition from better to worst or vice versa.52

Secondary outcomes
►► Physical disability measured by screening for ability to 

perform self-care tasks such as activities of daily living 
and tasks of household management like instrumental 
ADL or any other valid measurement as stated by the 
trial authors. It has been included because frailty is 
identified as a risk factor for physical disability.42

►► Carers’ burden measured using valid instruments 
such as the Zarit Burden Interview 53 will be included.

►► Healthcare utilisation and cost effectiveness24 as stated 
by trial authors.

Studies
Study designs considered will be quantitative empirical 
studies with a control group including RCTs of any design 
such as those with individual or cluster randomisation 
and quasi-experimental designs.

Search strategy
Electronic databases

►► Medline.
►► Embase.
►► Cumulative Index to Nursing and Allied Health Liter-

ature (CINAHL).
►► Web of Science.

Clinical trial registers
►► Cochrane Central Register of Controlled Trials.
►► ​ClinicalTrials.​gov.

►► WHO International Clinical Trials Registry Platform.

Other sources
►► Reference lists of the included studies.
►► Systematic reviews on similar topics and their refer-

ence lists.

Keyword searches
The search strategy will use free words as well as Medical 
Subject Headings for Medline and CINAHL. Two authors 
(NK and DH) will independently carry out the search 
during June–July 2020. An example of the search strategy for 
Medline is shown in online supplemental material .

Inclusion and exclusion criteria
There will no time limitation. Articles will be limited to 
English, but no geographical locations will be specified. 
Furthermore, studies having older people with different 
levels of frailty who are either community dwelling or 
living in retirement housing or residential setting but not 
care homes or nursing homes will be included.

Studies evaluating interventions other than integrated care 
will be excluded. Qualitative studies will be excluded. Studies 
that have used frailty assessment tools that do not distinguish 
the severity of frailty will be excluded.

Data extraction
Studies identified will be imported into reference manage-
ment software EndNote V.X9.3 (Clarivate, Philadelphia, 
Pennsylvania, USA) for deduplication and filtering. Two 
reviewers (NK and DH) will independently screen the titles 
and abstracts of the studies fulfilling eligibility criteria. The 
articles will be categorised into three groups: relevant, irrel-
evant and unsure. Articles categorised as irrelevant by both 
reviewers will be rejected. Each reviewer will assess the full 
text of the remaining articles and make a list of articles to 
be included. Any disagreements will be resolved by involving 
a third reviewer (GR). Full-text versions of the remaining 
articles will be assessed by using the Cochrane Effective 
Practice and Organisation of Care Review Group (EPOC) 
standard data collection checklist, which will be adapted 
for data extraction. Data will be extracted on study design, 
participant characteristics (age, gender and level of educa-
tion), intervention characteristics, location of care (commu-
nity or residential setting), country, primary and secondary 
outcomes, source of funding and others. Furthermore, infor-
mation on intervention fidelity such as adherence, frequency, 
duration, coverage and other elements mentioned by trial 
authors will be extracted. Two review authors (NK and DH) 
will independently extract the study characteristics from the 
primary studies included in the review using a customised 
Microsoft Excel table, with article selection based on Popu-
lation, Intervention, Comparison and Outcomes elements. 
Two review authors (NK and DH) will extract outcomes data 
from the included studies, with any disagreements on the 
outcomes data decided by a third reviewer (GR), in accor-
dance with the Cochrane Handbook for Systematic Reviews 
of Interventions.54

https://dx.doi.org/10.1136/bmjopen-2020-038437
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Risk of bias assessment
Risk of bias will be evaluated using the EPOC risk of bias 
tool,55 which is suitable for this review because the method 
also includes non-randomised trials. This tool has nine 
criteria, including random sequence generation, allocation 
concealment, baseline characteristics, outcome measures at 
baseline, incomplete outcome data, knowledge of allocated 
intervention, protection against contamination, selective 
reporting of outcomes and other risks of bias. For each of 
the nine domains, the procedures undertaken by individual 
studies will be described, including verbatim quotes. Two 
review authors (NK and DH) will independently assess the 
risk of bias and categorise the studies as having low risk, high 
risk or unclear risk of bias. Any disagreements will be resolved 
by involving a third reviewer (GR). Graphic representations 
of potential bias within and across studies will be computed 
using Review Manager V.5.4 (The Nordic Cochrane Centre, 
The Cochrane Collaboration, Copenhagen, Denmark). 
Each item in the risk of bias assessment will be considered 
independently, without an attempt to collate and assign an 
overall score.

Data synthesis
Quantitative data will, where possible, be pooled in statistical 
meta-analysis. All results will be subject to double data entry. 
Effect sizes expressed as OR or relative risk (for categorical 
data) and weighted mean differences (for continuous data) 
and their 95% CIs will be calculated for analysis. Heteroge-
neity will be assessed statistically using the standard χ² and 
also explored using subgroup analyses based on the different 
quantitative study designs included in this review. Further-
more, we will use L'Abbé plot to explore heterogeneity and 
identify outlying trials in a meta-analysis.56

Quality of evidence will be assessed using Grades of Recom-
mendation, Assessment, Development and Evaluation.57 
Sensitivity analysis will be performed by removing studies with 
higher risk of bias. When statistical pooling is not possible, the 
findings will be presented in narrative form including tables 
and figures to aid in data presentation where appropriate. 
These results will be combined to arrive at a conclusion from 
the research. After performing data synthesis, the final report 
will be prepared following the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses guidelines. Further-
more, in case of any deviations from the protocol the authors 
will mention them in the final published report and update 
in the PROSPERO record.

DISCUSSION
Despite a plethora of systematic reviews conducted on synthe-
sising evidence on the effectiveness of integrated care inter-
ventions for older people, all such reviews have treated older 
people with different levels of frailty as a single population. 
This could be one reason for the heterogeneity in findings 
from the existing reviews. This review will fill this gap by 
synthesising evidence on the effectiveness of integrated care 
interventions for older people with different frailty levels.

Dissemination
The findings of this review will be shared through a peer-
reviewed journal article, conferences, and with local commis-
sioners and stakeholders involved in providing integrated 
care services for the older population.

Ethical issues
This is a systematic review that will only use data from 
existing studies, all of which will have obtained ethical 
approval. As such, there are no ethical considerations 
for the project, however, data collected from the 
studies included in the review will be treated with due 
consideration.
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