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Introduction
Frailty is an age-related risk state characterised by
multisystem deficits with loss of physiologic reserves,
which increase the vulnerability of older adults such that
even trivial stressor events can lead to a higher risk of
negative health-related outcomes.1 Against the backdrop of
population ageing, the prevalence of frailty in communitydwelling older adults in the Asia-Pacific region is expected
to increase exponentially from the current reported figures
of 3.5% to 27%.2 The incremental effect on ambulatory
health expenditure approximates an additional 750 Euros
per person per year even for people with the very mildest
degree of frailty (sometimes called ‘prefrailty’), and doubles
to 1500 Euros per person per year for those with varying
degrees of clinically apparent frailty.3 Not surprisingly, the
burgeoning number of people living with frailty has been
described as an emerging public health priority.4
Frail patients challenge the usual approach to care due
to the complexity of their needs. The encapsulation of
physical, cognitive, social, and psychological dimensions
within the frailty construct is attractive from the public
health perspective, as it allows the complexity of care needs
to be a viable indicator of the magnitude of health and
social care burden, service utilisation, and ageing well.5,6
However, uncertainty persists over existing definitions,
concepts and how evidence can be translated into effective
and impactful real-world models of care and interventions.
Due to inherent challenges and limitations in definition and
measurements, frailty is often not incorporated into practicebased settings or used to inform policy.5,7,8 This conceptual
and measurement challenge compounds contextual and
methodological limitations in measuring relevant outcomes
within different settings in the healthcare system.9 Other
challenges in translation to care include the exclusion of
representative frail older adults from clinical trials and
an evidence base underpinning frailty management that
is largely derived from Europe and North America.2,10
Meanwhile, frailty research continues to grow in size and

complexity, frustrating attempts to arrive at meaningful
consensus over a practical way forward.
In April 2018, the Chapter of Geriatricians, Society of
Geriatric Medicine Singapore (SGMS), Geriatric Education
& Research Institute (GERI), and Institute of Geriatrics &
Ageing (IGA) convened the National Frailty Consensus
Discussion. The 1-day discussion was held in conjunction
with key stakeholders in the Ministry of Health, Agency
for Integrated Care, Regional Health Systems and health
practitioners; academic partners; community partners
such as foundations, voluntary welfare organisations and
social enterprises; and implementation partners. In light
of the Asia-Pacific Clinical Practice Guidelines which
were released in 2017,2 the over-arching purpose was to
discuss how the science of frailty can be translated so as
to foster alignment in local policy, practice and research in
contextualising the clinical practice guidelines to Singapore.
Our objectives were: 1) To describe the current state
of evidence and science that can inform our action; 2) To
identify gaps in local research and evaluation that can inform
the future agenda; and 3) To discuss the implications for
community programmes and healthcare services. During the
1-day conference, experts from the areas of practice, policy
and research presented on identified key areas followed by
facilitated discussion among the various stakeholders. The
key findings were consolidated, summarised and agreed
upon through an iterative process by the local authors (WSL,
CHW, YYD and CL) of this paper, and further refined
through inputs of an international expert (KR) who was an
author of the Asia Pacific Clinical Practice Guidelines. We
outline below the key results of the discussion.
Understanding the Science: Insights from Background Evidence
The hallmark of frailty is the decline in homeostatic reserve
and resiliency that increases an individual’s vulnerability
to stressors, resulting in increased risk of adverse health
outcomes and/or death.1 Frailty is multidimensional
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and represents a complex interplay between genetic,
environmental, ageing, inflammatory and neuroendocrine
factors that over time results in impairment of multiple interrelated systems.11,12 Notably, frailty is neither an inevitable
consequence of ageing nor synonymous with disability or
comorbidity.13 Frailty, disability and comorbidity can affect
individuals independently or coexist in any combination;14
however, overlap is more frequent and increases with the
degree of frailty.15 Reflecting its complex dynamics,16 frailty
is also potentially reversible, with community studies
reporting reversion rates of 13% to 32% to prefrail/nonfrail states.17,18
The Comprehensive Geriatric Assessment (CGA) is the
recommended “gold standard” to detect and grade frailty,
although the resources required are not easily available,
particularly in primary care.2 Clinical impression through
“eyeballing” per se is inadequate, and can result in falsenegatives (“under-detection”) and false-positives (“overdetection”). Therefore, frailty should be identified with
validated tools,2 which can be broadly conceptualised as the
physical/phenotypic model19 and the deficit accumulation
model.20 The latter derives a frailty index (FI) from a
predetermined list of 30 or more variables. Whilst laborious
to collect manually, it has the potential of being computed
from the increasingly routine use of electronic health
records to risk-stratify the frailty state.21 Other validated
tools include the FRAIL Scale,22 Clinical Frailty Scale
(CFS),23 Tilburg Frailty Index (TFI)24 and Edmonton Frailty
Scale.25 These frailty instruments differ in their domains and
predictive abilities and thereby are not interchangeable;26
the setting can also influence their diagnostic performance.27
The choice of frailty instrument should be fit-for-purpose,
such that it is simple to use, well validated, and provides
a language to appropriately guide goal setting and care
planning in the clinical setting.2 Frailty identification should
not simply result in a “label”,28 but impact management in
a meaningful context-appropriate way that is used to make
care rational and not to ration care.7,29
The Lifestyle Interventions and Independence for Elders
(LIFE) study corroborates the benefits of multimodal
physical activity programmes (balance and flexibility,
resistance training, and aerobic components) in reducing
major mobility disorder in older adults; surprisingly, the
effects of multimodal training were highest among those
who were frail.30 Evidence supports the benefit of the
following interventions: 1) progressive, individualised
physical activity programmes that contain a resistance
training component;31,32 2) reducing or deprescribing any
inappropriate or superfluous medications;1,2 3) screening
persons with frailty for causes of fatigue;1,33 4) screening
for reversible causes of unintentional weight loss2,34 and
ensuring adequate protein and caloric intake;1,35,36 and 5)

vitamin D supplementation for vitamin D deficiency.1,2 Little
is known about the successful translation of evidence into
real-world implementation.7,9 Implementers have to face
the challenge of an uncontrolled real-world environment
with the heterogeneity of subjects, treatments and settings.37
Beyond efficacy in controlled settings, translational research
is required to better understand effectiveness in real-world
settings, scalability, sustainability, and dissemination.38
Translating the Science: Insights from Local Evidence
The prevalence of frailty ranges from 5.7% to 6.2% among
older adults in Singapore, depending on the population
studied and identification tool used.39-42 While these figures
are comparable to those from other countries, it is useful
to examine frailty in specific subpopulations defined by
ethnicity and disease. For example, the prevalence of
frailty was observed to be highest among Indians (10.1%
compared with 5.6% and 6.6% among Chinese and Malays,
respectively), and about twice the overall prevalence
(11.6%) among people with diabetes mellitus.39 This
is an interesting finding that merits further research on
mechanisms underlying these ethnic differences and their
implications on a population-level approach to frailty. Of
relevance, a recent scoping review of the extant scientific
and grey literature from Singapore focusing on measurement
of frailty suggests that its identification is influenced by
the tools employed and the constructs they include.43 In
the final analysis, the choice of instrument will depend
on clinical setting, purpose of assessment, and available
resources.29 In line with the Asia-Pacific guidelines,2 for
older adults identified as being frail, the recommended next
steps include comprehensive geriatric assessment or at least
clinical assessment of relevant aspects such as medication
review;44,45 reversible causes of fatigue and unintentional
weight loss (if present); and vitamin D status. In addition,
clinical guidelines that are context-specific are needed for
management of individuals who have been identified as
frail and prefrail.29,46,47
Local evidence supports the premise that frailty is
reversible. In a randomised controlled trial, physical,
nutritional, and cognitive interventional approaches over
6 months were found to be effective in reversing frailty
among community-living older persons.48 This positive
effect persisted across 1 year and was greater when all 3
approaches were combined. Cognitive frailty—defined
by the presence of both physical frailty and cognitive
impairment in the absence of dementia—conferred
5- to 27-fold increased risk of adverse outcomes such
as decreased quality of life, functional disability and
mortality compared to robust non-cognitively impaired
older adults, as opposed to corresponding risks of 1.5- to
5.5-fold in those with frailty but no cognitive impairment.49
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Moreover, mild cognitive impairment increased the risk of
physical frailty and prefrailty, most uniquely due to low
lean muscle mass, slow gait speed, or gait impairment.50
This suggests that both frailty and cognitive impairment
need to be identified and managed, and further research is
required to understand how best to translate these findings
to practical clinical approaches. Frailty is also a significant
condition encountered in acute care. Among hospitalised
older adults, frailty is highly prevalent (50.0%-87.1%) and
predicts in-hospital mortality, prolonged length of stay, as
well as death, functional decline, and institutionalisation
at 1-year.27,51 Frailty is also an independent predictor for
residual subsyndromal delirium and poorer functional
recovery at 12 months postdelirium.52 For these reasons,
detection of frailty should trigger closer postdischarge
monitoring. In the acute setting, frailty can be feasibly
assessed using validated instruments such as FI, FRAIL,
TFI and CFS, all of which afford short- and longer-term
prognostication.27,53 Further research to fill the practice gaps
in using frailty to guide the management of hospitalised
older adults is now needed.
The Science in Action: Applying the Insights
Singapore’s response hitherto to the ongoing frailty
movement has been both strategic and opportunistic, on the
back of a number of parallel developments. At the national
level, public healthcare has been reorganised into regional
healthcare systems in recent years to achieve the triple aim
of improving population health, enhancing experience of
care, and reducing per capita cost54 by forging a frailty-ready
healthcare system across the spectrum, which includes the
well healthy (“living well”), well unhealthy (“living with
illness”), unwell unhealthy (“living with frailty”), and
end-of-life (“dying well”).29 On the community front, the
Healthy Living Masterplan (2013) envisages healthy living
as accessible, natural and effortless for all Singaporeans
through an emphasis on the physical and social environments
in community settings.55 This was followed in 2015 by the
$3 billion national ‘Action Plan for Successful Ageing’,
which included a goal to transform the city via transport
and ‘Active-Ageing Hubs’ into an enabling “city for all
ages” for seniors to live and commute independently in
their own homes or communities.56 In recent years, there
has been a surge in the network of programmes, activities
and campaigns to promote physical activity and mental wellbeing amongst community-dwelling older adults through
collaborative efforts between the Health Promotion Board
and government-linked agencies such as the National Trade
Union Congress (NTUC) Health and Sport Singapore.57,58
Complementing these national initiatives are innovations
in the delivery of exercise and nutrition in the community
via philanthropic, academic and non-profit collaborations,

January 2019, Vol. 48 No. 1

27

such as ‘Gym Tonic’,59 Happy Aging Promotion Program
for You (HAPPY),57 and the Share-a-Pot programme.60
Preliminary results from these programmes are encouraging:
1) ‘Gym Tonic’, a 12-week strength training programme
using customised equipment and trained therapists,
improved 41% and 55% of frail seniors in nursing homes
and senior care centres, respectively to the prefrail state,59
and 2) HAPPY, adapting dual-tasking exercises from the
Cognicise Programme at the National Centre for Geriatrics
and Gerontology (NCGG) in Nagoya, Japan, improved
components of fatigue, resistance and illnesses of the
FRAIL scale.61 There remains a gap in evidence regarding
the effective translation of these programmes in the realworld setting. Programme evaluation and implementation
research will need to incorporate appropriate frameworks
and outcome measures for complex interventions to
understand the mechanisms and interrelated components,
which affect the efficacy, cost-effectiveness, scalability,
and sustainability of these programmes.
Summary and Recommendations
Two trends underpin the ongoing transformation of
healthcare systems and practice in Singapore, namely
the changing needs of an ageing population that portend
the epidemiologic transition towards non-communicable
chronic diseases with increasingly complex healthcare
needs, and a growing shift toward disease prevention and
population health. Not surprisingly, policymakers and
health service providers—locally and worldwide—have
increasingly turned their attention toward the frailty concept
to more significantly target the healthcare needs of the
ageing population. For instance, the United Kingdom’s
“GP contract” policy initiative requires general practitioners
(GPs) to identify and manage all older patients aged 65
years and older who are moderately to severely frail.62 In
contrast, many other countries (including Singapore) have
yet to systematically incorporate frailty into practice on a
wider scale.
Against this backdrop, the National Frailty Consensus
Discussion was convened in conjunction with key
stakeholders to leverage upon the recently released AsiaPacific Clinical Practice Guidelines to move forward the
agenda of translating the science of frailty in Singapore. In
summary, the current body of evidence has established that
frailty represents a clinical state that is common, serious,
costly and potentially preventable. From the public health
perspective, frailty provides a useful construct that can be
potentially applied across the spectrum of healthcare from
robust, community-dwelling older adults through to end-oflife care. The body of evidence from international and local
studies supports the potential of translating frailty and related
concepts into real-world models of care and intervention in
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a tangible way that may benefit health outcomes for older
adults. This evidence base provides the foundation with
which to plan and appraise ongoing and future initiatives
at the national and ground level. We also identified gaps in
local research that pertain largely to frailty epidemiology,
identification, and evaluation of innovations and real-world
implementation. We propose that these developments be
viewed through the lenses of the 4A framework of agenda,
ambition, alignment and action (Table 1).63
To adequately respond to the multifaceted challenges
posed by population ageing, a comprehensive agenda
is required to address the frailty conundrum across its
spectrum, ranging from the well healthy (“living well”), well
unhealthy (“living with illness”), unwell unhealthy (“living
with frailty”) through to end-of-life (“dying well”).29 This
approach transcends the ongoing debate about whether
frailty is more a predisability at-risk state or a geriatric
syndrome.9,11 Instead, frailty should be the cornerstone
of health and social care systems for population ageing,
integrated at multiple levels and supported by a multifactorial
systems-based approach to bring together multiple
stakeholders in the community, healthcare system, academia
and policymaking.5,64 While the emphasis on preventative
population health approaches is laudable, it is also important
not to overlook the pressing needs of the established frail
who are negotiating the healthcare system.65,66 A recent
study using a large English inpatient database reported that
frailty accounted for one-fifth of inpatients and almost half
of all hospitalisation days,67 reiterating the urgency for close
attention to this at-risk group to reduce health utilisation

Table 1. Summary of Key Points
• Frailty represents a clinical state that is common, serious, costly and
potentially preventable.
• Frailty provides a useful construct that can be applied across the
continuum of care from preventative, treatment to end-of-life care.
• More local research is required to address gaps in the evidence-base in
frailty epidemiology, identification, and evaluation of innovations and
real-world implementation.
• Key recommendations:
1) Comprehensive agenda that addresses the frailty conundrum across
its spectrum from the robust/prefrail in the community through to
established frail in the healthcare system.
2) Ambition for care models and approaches to be integrated such that
impact at the level of public health can be scaled and sustained.
3) Alignment of identification measures, case definitions, and evidencebased interventions for frailty.
4) Multifaceted action, including:
a. Public education and engagement
b. Incorporating frailty into routine clinical care plans
c. Enhancing research methodologies, evaluation approaches and
outcomes for complex interventions
d. Broad-based interdisciplinary expertise

arising from frailty and its complications.8 We need to
better understand how incorporating frailty tools in clinical
practice can help formulate and improve the care plan for
shared decision-making,68 as well as spur innovations in the
areas of admission avoidance;69 inpatient collaborative care
models such as delirium units, ortho-geriatrics services, and
geriatric surgical services;70-72 postdischarge support;29 and
transition to end-of-life care.73
This leads to the next point about ambition. Instead of
piecemeal and elaborate adhoc programmes that tend to
only benefit specific segments of the at-risk population,
it is important to consider integrated programmes with
a potential for scalability and sustainability, either at the
level of public health or integrated care models. This
necessitates an alignment of frailty threshold concepts,
evaluation measures, and evidence-based interventions
among stakeholders, ranging from healthcare practitioners,
community partners, policymakers, and academics.
Specifically, in the area of frailty identification, consensus on
tools for frailty identification and measurement is required,
given that new instruments that demarcate frailty into
physical, cognitive, psychological, and social dimensions
can contribute to further confusion.5,74 Alignment in
standardisation of measurement is needed for case definition
in the community, healthcare system and policy databases,
akin to the National Health Service primary care strategy
in frailty for older adults aged 65 years and above, which
includes standardising a frailty measure (the electronic FI)
and creating an ecosystem that supports the identification
and guidelines-based management of frailty.75
What next in terms of action? A strategic approach is
required to translate frailty concepts to design fit-for-purpose
health and social services that would genuinely impact
the health of older adults.64 On the community front, the
action has already begun in terms of translating the AsiaPacific guidelines into evidence-based multicomponent
programmes. More can be done to promote the incorporation
of resistance training beyond aerobic and balance exercises
in physical activity programmes.2 Because older adults
may find frailty a difficult concept to engage with,76 more
research is required on how best to frame and communicate
the frailty concept for public education and in clinical
practice. Recently, there are increasing calls to develop
frailty research concurrently with health service research
in order to incorporate frailty into meaningful clinical
management protocols,5 for instance, rapid comprehensive
geriatric assessment and intervention by a designated interprofessional team in acute frailty units to optimise functional
outcomes, reduce length of stay and reduce readmissions.77
In considering uptake by the system, it will be important
to distinguish between tools for frailty screening and then
the assessment of frailty in those who screen positive. The
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goal is to achieve actionable, feasible, individualised and
patient-centred care plans.
Regarding programme evaluation, the exclusive
application of randomised controlled trials and related
experimental designs may not be the most appropriate for
evaluating complex interventions.78,79 Paralleling research
developments in non-pharmacological interventions for
persons with dementia,80 understanding the complexity
of frailty could benefit from the use of implementationspecific research methods such as pragmatic trials to test
interventions embedded within the real-world context.81
In addition, evaluations that adopt realist approaches to
uncover “what works, for whom, under what circumstances,
and how?” can help build theory that links context,
mechanisms and outcomes of complex multicomponent
real-world interventions.82,83 Studies should incorporate
clinically relevant and meaningful outcomes such as quality
of life, cognition, physical function and psychosocial
consequences,84 and encompass plurality of methods
(including the rich diversity of qualitative methods)
to answer use-inspired Pasteur’s quadrant research
questions.37,85 Lastly, as we embark on the next phase of
population-wide preventative strategies, we advocate a
broad-based interdisciplinary approach that integrates
expertise from other fields. For instance, insights from the
social and behavioural sciences can be explored to bridge
the knowledge-practice gap in healthy living, optimise the
behavioural affordance of an enabling environment, and
address the low adherence to multicomponent interventions
for frailty.86-88 Leveraging upon accessible platforms,
analytics, technological advances and marketing expertise of
the business and technology sectors to improve population
health is another relatively untapped dimension.89
Conclusion
In recent years, frailty has emerged as a public health
priority for policymakers and practitioners worldwide.
Likewise, Singapore needs to respond to the frailty
conundrum in the ongoing efforts to transform healthcare
to meet the needs of its rapidly ageing population. In this
paper, we discussed the current international and local
evidence base and the implications for translating the science
of frailty in Singapore. The existing evidence for frailty
appears promising and suggests that systematic and fit-forpurpose frailty identification that is linked to appropriate
follow-up intervention would lead to better health outcomes
of frail older adults.1,2 Whilst the Asia-Pacific guidelines
represent a positive step in recommending clinical practice
management of frailty, significant gaps in the evidence base
remain regarding the implementation of these guidelines
and evaluating outcomes of successful implementation
in a real-world environment. There is a need for more
comprehensive and coordinated inclusion of frailty into
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clinical management protocols and models of care, along
with more robust research and evaluation in well designed
pragmatic trials which test effectiveness and build theory
around complex interventions in the real-world context
of Singapore’s healthcare, social and payment systems.
Ultimately, these gaps within the evidence base will need
to be resolved if frailty were to be established as a “real”,
relevant and reachable concept that meaningfully impacts
our healthcare and social systems in Singapore.5
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