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ABSTRACT Introduction: To deliver quality management of a frail individual, a clinician should understand the concept
of frailty, be aware of its epidemiology and be able to screen for frailty and assess it when it is present, and,

Keywords: finally, to recommend successful interventions.

frailty, geria.tric, Methodology: A systematic literature search was conducted in the following databases: PubMed, Cochrane,

comprghenswe Embase, Cinahl and UpToDate. The criterion in selecting the literature was that articles were published in the

%erlat:c assessment, period from 2002 to 2017. From 67432 initial hits, 27 publications were selected.

oint Action
ADVANTAGE Results: Useful interventions to address frailty are supplementation of vitamin D, proper nutrition,

multicomponent training, home-based physiotherapy and comprehensive geriatric assessment, particularly
when performed in geriatric wards.

Conclusion: Comprehensive geriatric assessment is an effective way to decrease frailty status especially when
performed in geriatric wards. Multicomponent physical training and multidimensional interventions (physical
training, nutrition, vitamin D supplementation and cognitive training) are effective measures to reduce frailty.

1ZVLECEK Uvod: Za kakovostno upravljanje krhkega posameznika mora klinik razumeti koncept krhkosti ter prepoznavanje
in priporocanje uspesnih intervencij.

Kljucne besede: Metode: Za to raziskavo je bil izveden sistemati¢en pregled literature v naslednjih bazah: PubMed, Cochrane,

kr h’fOStgvge’ iatrija, Embase, Cinahl in UpToDate. Vkljucitveni kriterij je bil izbor literature, objavljene v zadnjih 15 letih, od leta
geriatricne ocene, 2002 do leta 2017. Od 67.432 zadetkov je bilo izbranih 27 publikacij.

Joint Action

ADVANTAGE Rezultati: Koristne intervencije za obravnavo krhkosti so dodajanje vitamina D, pravilna prehrana,

veckomponentna telesna vadba, fizioterapija na domu in obseZna geriatri¢cna ocena, ki se uporablja na
geriatricnih oddelkih.

Zakljucki: Ce se celovita geriatri¢na ocena na geriatri¢nih oddelkih izvaja, ta povecuje mozZnost pacientovega
preZivetja in kognicije. VeCckomponentna fizicna vadba in veldimenzionalne intervencije, ki temeljijo na
celoviti geriatri¢ni oceni, so ucinkovite pri zmanjsevanju krhkosti.
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1 INTRODUCTION

Functional capacities in healthy individuals are developed
and strengthened until adulthood and slowly decline
thereafter. A decline in multiple physiological systems
results in frailty (1). The prevalence of frailty progresses
with age and we can find 2-5% of the population with frailty
in the age group between 18 and 34 (2). Determinants of
frailty are gender, age, income, lifestyle, marital status
and multimorbidity as the key determinant (3). Frailty
is associated with incapacity and/or multimorbidity, but
should not be equated with it (4). With older people
frailty is a common cause condition leading to death. In
the last year of life, frailty is connected to a persistent
or advanced disability in basic daily activities, which is
similar to an individual with organ failure (5).

Comprehensive geriatric assessment (CGA) is the most
comprehensively researched model for healthcare
delivery to frail older patients (6).

Frailty among older persons is a dynamic process
characterised by frequent transitions between frailty
states over time. Clinical management of frailty at the
individual level includes prevention at the individual
level, detection and management of a frail individual
(7). Priorities of healthcare services and their differences
between providers and recipients should be taken into
account particularly in the health care of older patients
and the design of healthcare policies and research (8).

Determinants of frailty have to be systematically checked
to be able to recognise an individual who is at a high risk
to develop frailty (3).

1.1 Aims and Objectives

Aim: To define interventions in a successful clinical
management of frail people.

Objective: To conduct a systematic review of relevant
literature for the time period from 1 January 2002 to 31
May 2017.

2 METHODS
2.1 Review Methods

Descriptive research methodology was used to review
peer-reviewed medical literature. A systematic review of
literature was conducted, as it enabled us to obtain data
from various sources and ensured a holistic understanding
of the research subject. The search for literature was
conducted in the PubMed, Cochrane, Embase, Cinahl and
UpToDate databases by means of several combinations of

selected search words in the English language and their
synonyms, with Boolean operators AND or: Comprehensive
Geriatric Assessment *() OR Frail Disability *() OR Frailty
treatment *() OR Frail Older adult *() OR Frailty Screening
*() OR Frailty management *() OR Frailty Intervention
Therapy *() OR Functional Decline *() OR Frail Older person
*() OR Geriatric Vulnerable *() OR Elderly Vulnerable *()
OR Frailty Scale *(); searching in the title, key words and
the abstract.

The selection criterion for articles to be included in the
review was that they were published during the last 15
years. Key words were selected from a proposal of key
words that was prepared by the task leader and the
working group focusing on Clinical Management as part
of the European Commission project ‘Joint Action on
Frailty Prevention - JA ADVANTAGE,” Work Package 6 -
Management of Frailty at Individual Level.

In addition to language and publication time restrictions,
the main inclusion factors were also peer-review
scientific journals, international documents, professional
guidelines, standards and research studies performed in
the EU which comprehensively investigate and describe
management of frailty through clinical management. The
exclusion criteria were: editorials, letters, interviews,
posters and no access to full text.

We have also included grey documents which were
identified and proposed by the task leader and the
working group focusing on Clinical Management as part
of the European Commission project ‘Joint Action on
Frailty Prevention - JA ADVANTAGE,” Work Package
6 - Management of Frailty at Individual Level. Grey
documents were identified by means of an opportunistic
search, that is, a targeted or focused one, based on the
information that each partner in the project Consortium
could give regarding their own country. The term grey
literature was used to describe information which is not
published commercially or is otherwise hard to find. This
includes items, such as government reports, NGO reports,
theses, technical reports, white papers, etc.

2.2 Results of the Review

The total number of all search results was 67432. After
excluding duplicates and considering inclusion criteria,
the final 27 articles remained for analysis.

The process of literature review is displayed in a search
table (Table 1) and in the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analysis) diagram
(9), as shown in Figure 1.
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Table 1. Search table.

Key word No. of hits Chosen hits Repeated Repeated
chosen hits chosen hits
PubMed Comprehensive Geriatric Assessment 30541 12 12 4
Frail Disability 1332 4 4 1
Frailty treatment 3689 8 8 3
Frail Older adult 11223 6 4 2
Frailty Screening 3 9 3 2
Frailty management 1491 7 7 2
Frailty Intervention Therapy 409 9 9 2
Functional Decline 14123 11 2 2
Cochrane Comprehensive Geriatric Assessment 287 2 2 2
Frail Older person 44 2 1 1
Geriatric Vulnerable 70 1 1 1
Elderly Vulnerable 175 1 1 1
Embase Comprehensive Geriatric Assessment 880 2 0 0
Frailty Scale 148 2 0 0
Functional decline 11000 16 16 2
CINAHL Comprehensive Geriatric Assessment 410 5 5 1
Frailty Scale 53 0 0 0
UpToDate Frail Older adult 795 2 0 0
Frailty Intervention Therapy 305 13 0 0
Frail Older person 390 6 0 0
Other sources 1 1
67432 118 27
Records identified through Additional records identified
database searching through other sources
InfBN!Z/llBIsele:ted] (ne1)

l |

Records after duplicates removed
(n=78)

l

] [ dentification

@
£
§ Records screened Records excluded
H [n=78) (n=32)
|
Full-text articles assessed Full-text articles excluded,
for eligibility with reasons
= [n=6) (n=19)
=
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Studies included in
gualitative synthesis
[n=27)
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Figure 1. Flowchart of search strategy and literature selection
process
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2.3 Quality Assessment of the Review

Results of the quality assessment of systematic literature
review, as shown in Table 2.

Table 2. Results of the quality assessment of systematic literature review.
Criteria Yes No Other
1. Is the review based on a focused question that is adequately formulated and described? X
2. Were eligibility criteria for included and excluded studies predefined and specified? X
3. Did the literature search strategy use a comprehensive, systematic approach? X
4. Were titles, abstracts, and full-text articles dually and independently reviewed X
for inclusion and exclusion to minimize bias?
5. Was the quality of each included study rated independently by two or more reviewers, X
using a standard method to appraise its internal validity?
6. Were the included studies listed along with important characteristics X
and results of each study?
7. Was publication bias assessed? X
8. Was heterogeneity assessed? (This question applies only to meta-analyses.) X
3 RESULTS
Table 3. Results of the review and literature analysis.
Author and year Research design Sample Research purpose Key findings
Kehler et al., 2017 Cross-sectional. n=7353 To examine and compare Data show that frailty is prevalent
Survey the prevalence of frailty in already in younger adults, has
Canadians 18-79 years old increasing prevalence with age,
using the Accumulation of which varies depending on which
Deficits and Fried models of  frailty tool is used.
frailty.
Gobbens et al., 2010  Cross-sectional 75 years old To determine which The effect of the determinants
and older determinants predict frailty  of frailty differs across frailty
n=484 and domains of frailty. domains.

Gill et al., 2006

Fried et al., 2001

Clegg et al., 2013

Kan et al., 2008

Prospective study

Prospective and

observational study

Literature review and
observational study

Literature review,
Expert panel

70 years and
older
n=754

65 years
and older
n=5317

80 years old
and older

Geriatric
Advisory Panel

To determine the transition
rates between frailty states.

To develop and operationalize
a phenotype of frailty in older
adults.

A research on how frailty
develops, how it might be
prevented and how it can be
detected reliably.

To perform a comprehensive
review of the definitions and
assessment tools on frailty.

Frailty is a dynamic process,
characterised by frequent
transitions between frailty states
over time.

The study provides a potentially
standardised definition for frailty.

Landmark studies have developed
valid models for frailty.

No consensus on the definition
of frailty, but there was an
agreement to consider frailty as
a pre-disability stage.
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Author and year

Research design

Sample

Research purpose

Key findings

Dent et al., 2016

Stoicea et al., 2016

Subra et al., 2012

Vellas et al., 2013

Morley et al., 2013

Sutton et al., 2016

Ellis et al., 2011

Theou et al., 2011

Beaudart et al., 2014

Bruyére et al., 2017

Cesari et al., 2015

Literature review

Literature review

Literature and platform
review, observational
study

Screening tool review
and observational
study

Consensus group

Literature review

Review of randomised

controlled trials

Literature review

Literature review,

Meta-analyse

Literature review

Exploratory analyses

65 years old
and older
n=29

Reviews of six
scales.

65 years old
and older
n=160

65 years old and
older
n=442

Delegates
from 6 major
international,
European, and
US societies.

73 articles
selected

60 years old and
older

Two reviews

47 studies
selected

30 studies
selected

No data

Mean age=76.8
years
n=424

An overview of the definitions
and measurements of frailty

in research and clinical
practice.

Review scales for
measuring frailty.

The presentation of the main
characteristics of the new

Platform.

A screening tool for frailty

To create 4 major consensus
points on the specific form of

frailty.

To identify existing multi-
component frailty assessment
tools that were developed to

assess frailty.

To evaluate the effectiveness

of CGA in the hospital.

To examine the effectiveness

of current exercise
interventions for the
management of frailty.

To summarise with a meta-
analysis the effects of vitamin

D supplementation.

Areview of the evidence

regarding the role of
vitamin D.

To explore whether a physical
activity intervention can

reduce prevalence and
severity of frailty.

A summary of the main strengths
and limitations of existing frailty
measurements.

By identifying the most
time-efficient criteria, a
comprehensive and clinically
effective scale, a universal scale
can be implemented.

The Platform clinically evaluates
and intervenes on frailty for

the first time at the general
population level.

The use of the GFST may help
at raising awareness about the
importance of identifying frailty.

Physical frailty can potentially be
prevented or treated.

The TFI has the most robust
evidence of reliability and
validity.

CGAincreases a patient’s
likelihood of being alive and in
their own home.

Evidence suggests that exercise
has a positive impact on some
physical determinants of frailty.

Vitamin D supplementation has a
small positive impact on muscle
strength.

Several studies suggest a
potential effect of vitamin D on
physical frailty.

Regular PA may reduce frailty,
especially in individuals at higher
risk of disability.
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Author and year Research design Sample Research purpose Key findings
Ng et al., 2015 Randomised Mean age=70 To compare the effects Physical, nutritional, and
controlled trial years of 6-month-duration cognitive interventional
n=151 interventions vs. control in approaches were effective in

Song et al., 2010

Puts et al., 2017

Turner et al., 2014

Collard et al., 2012

Gill et al., 2004

Chan et al., 2012

Li et al., 2010

Cameron et al., 2013

Behm et al., 2016

Prospective cohort

study

Literature review

Literature review,

Report

Literature review

Randomised
controlled trial

Randomised

controlled trial

Randomised
controlled trial

Randomized
controlled trial

Randomised
controlled trial

Aged from 65
to 102 years
n=2740

65 years old
and older
14 studies
selected

No data

65 years old
and older
21 studies
selected

75 years old
and older
n=188

65-79 years old
n=117

65 years old
and older
n=310

Mean age=83,3
years
n=216

80 years old
and older
n=459

reducing frailty.
To evaluate the prevalence
and 10-year outcomes of

frailty in older adults.

To review policies that are

designed to prevent or reduce

the level of frailty.

To create proactive,
integrated, person-centred
and community-based
response to frailty.

To systematically compare
and pool the prevalence of
frailty, including pre-frailty.

To determine whether a
home-based physical therapy

program prevents a decline in
several higher-level measures

of physical function.

To report interventions

targeting the improvement of

frailty status as an outcome.

To assess the effectiveness
of CGA.

To determine whether an
intervention could reduce
frailty and improve mobility.

To determine whether
preventive home visits could
postpone deterioration in
frailty.

reversing frailty.

The prevalence of frailty
increases with age and, at any
age, lessens survival.

The best interventions and
policies to prevent or reduce
the level of frailty.

The British Geriatrics Society
Fit for Frailty guideline is by
consensus the best practice
guidance for managing frailty.

Different operationalization of
frailty status results in widely
differing prevalence between
studies.

Home-based pre-habilitation
program offered modest, but
consistent benefits.

The three-month intervention
resulted in short-term frailty
status improvement.

CGA showed a favourable
outcome in frail and pre-frail
older people.

Frailty and mobility disability can
be successfully treated.

The results of this study show the
potential of health promotion to
older persons.
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3.1 Summary of Studies Included in Review
3.1.1 Definition of Frailty

Although frailty is a commonly used term to indicate
older persons at an increased risk for adverse outcomes,
the consensus about how to define it is lacking (17).
One consensus definition quotes ‘frailty as a medical
syndrome with multiple causes and contributors that is
characterized by diminished strength, endurance, and
reduced physiologic function that increases an individual’s
vulnerability for developing increased dependency and/
or death’ (17). Physical frailty is considered to be a
consequence of a cycle of decreasing energy expenditure,
negative energy balance and sarcopenia (10). It is a
state of poor homeostatic reserve due to critically
decreased physiological reserves and is considered as a
state of pre-disability (11, 12, 26). Other components,
such as cognition, mood, social circumstances, living
environment, income, lifestyle, multimorbidity, disability
and sensory impairment, should also be included as
domains of frailty (3, 12).

3.1.2 Epidemiology of Frailty

Up to 50 years of age, frailty is more prevalent when
defined by Fried criteria, but after this age, it becomes
more prevalent when defined as an accumulation of
deficits or Frailty index (2). In general, the prevalence of
frailty defined as an accumulation of deficits is 1.3-1.37
times more prevalent than when it is defined by Fried
criteria (2, 27). General prevalence of frailty is 9.9% and
13.6% and of pre-frailty 44.2% and 34.5%, respectively,
when defined by Fried criteria and by the broad definition
(27). The prevalence of frailty increases with age, is more
prevalent in women than in men, and can be as high as
39.1% in men aged 85 years or older and 45.1% in women
in the same age group (24).

3.1.3 Tools for Screening and Diagnosing Frailty

There are literally dozens of tools designated to assess
frailty, ranging from simple to multicomponent (10-15,
18, 26). There are two principal frailty models, namely:
the phenotype model (Fried model or CHS Index) and the
cumulative deficit model (Frailty index) (10, 11). Among
the definitions of frailty that are valid and reliable for
predicting the outcome, Fried Frailty Phenotype, Frailty
Index of Accumulated Deficits and Study of Osteoporotic
Fractures Index were useful in clinical and population
settings, while Frailty Index based on CGA, Edmonton
Frailty Scale and Clinical Frailty Scale were useful only
in clinical settings (13). In general, of the 38 assessment
tools, only the Frailty Index-CGA and Tilburg Frailty
Indicator showed significant evidence of reliability and
validity (18). There is still no consensus regarding which
tool should be used for screening and diagnosing frailty
(12). Fried criteria and Frailty Index of Accumulated
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Deficits appear to be the most robust assessment tools to
be used by clinicians and researchers today, and should
consequently prove to be the most useful ones either for
screening and diagnosing frailty (Fried criteria) or as an
assessment and follow-up tool (Frailty index derived from
CGA) (13).

3.1.4 Interventions in Frailty

Supplementation of vitamin D might have positive
effects on muscle strength and physical frailty in adults
over 65 years old and vitamin D deficient individuals
(20, 21). Regular physical activity effectively decreases
the number of frailty criteria and the prevalence of
frailty in community-dwelling sedentary older people
(22). Exercise has a positive impact on some physical
outcomes and on functional ability in frail older people
(19). Multicomponent training interventions performed
three times per week for 30-45 minutes per session over
a period of more than 5 months seem to be superior to
other exercise programs (19). A home modification and
progressive competency-based exercise programme can
reduce the level of frailty in older people (25).

In a community-dwelling pre-frail or frail older people,
nutrition, cognitive training, physical activity and
combination treatment in duration of 6 months improve
frailty score and frailty status (23). Combined training of
a shorter duration is effective, but the results are less
sustainable (28).

CGA consisting of evaluation and management of frail
older people can be an effective way to decrease frailty
status (29, 30). When performed in geriatric wards,
comprehensive geriatric assessment increases a patient’s
likelihood of being alive, at home and experiencing
improved cognition (32).

Home-based physiotherapy seems to decrease frailty, but
preventive home visits are not very effective (31, 33).

4 DISCUSSION

We identified four main areas essential for clinical
management of frailty: definition of frailty, epidemiology
of frailty, tools for screening and diagnosing frailty and
successful interventions for decreasing frailty.

Frailty is not a disease with a disturbing set of symptoms
and signs that would prompt an individual to seek the
attention of medical personnel. A potentially frail
individual should therefore primarily be approached in a
proactive manner.

Studies show a unanimous consent that frailty carries
the risk of poor outcomes. Defining frailty remains
elusive, but the concept emerging from the efforts
to do so encompasses the influence of irreversible or
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non-preventable (age, ethnicity, etc.) and reversible
or preventable (morbidity, income, lifestyle, etc.)
determinants that cause a decline in physiologic reserve,
resulting in poor homeostatic reserve that can be critically
challenged with minor intrinsic or extrinsic stressors
resulting in morbidity, decreased functional ability or
disability, or death.

As a proactive approach is sensible, individuals should
be screened and assessed for frailty when present. It
is neither practical nor feasible to evaluate the entire
population but targeting those with determinants
associated with frailty and older population makes sense
with support in epidemiological data.

There are many tools to screen for and diagnose or assess
frailty in an individual person. As screening for frailty
is performed more feasibly when focusing on physical
frailty, it could be the first step in clinical management.
Subsequent assessment should include CGA to identify
all potential contributors and plan the interventions and
follow-up. The CGA derived Frailty index is better suited
for evaluating the effect of interventions than were the
tools for assessing physical frailty (i.e., Fried criteria).
From a clinical point of view, the evidence that physical
interventions, provided that they are sufficiently intensive
and performed over a sufficient time span, are successful
in the treatment of frailty is highly regarded. To the best
of our knowledge, only the data from one RCT show both
the effect of cognitive training as well as the explicit
effect of nutrition intervention (protein, energy, vitamin
and mineral supplementation) on frailty (24). Although it
is recommended to supplement vitamin D in older people
in order to alleviate the consequences of frailty, there are
only conditional data to support treatment of frailty with
vitamin D. In this regard, we consider vitamin D as more
of a marker than a risk factor or contributor for frailty.
CGA appears to have a central role in the management
of frailty. There are robust data of its effectiveness when
performed in specialized wards for hospitalized frail older
people, who are the most vulnerable frail population.
Interventions are much more effective when implemented
in those populations that at the greatest risk, and in this
regard, geriatric wards should be highly encouraged to
perform CGA.

The value of our review lies in a comprehensive
evaluation of all the elements necessary to provide care
to a frail person. We believe the presented work is very
informative, not only for busy clinicians unfamiliar with
concept of frailty, but also for service planners, providers
and payers, since frailty prevention, postponement or
treatment involves many stakeholders and/or requires a
multidisciplinary approach.

There are some limitations to our review. Because there is
no generally accepted definition of frailty, we very likely
missed many studies that could otherwise be included
in this review. We did not find a substantial body of
new research on this topic, therefore, the majority of
interventions have already been more or less firmly and
explicitly recommended in the report from the consensus
conference with the participation of experts from six
major international, European and US societies published
in 2013 (17).

We are aware of the development of drugs to treat
sarcopenia and we look forward to studies that will
evaluate those drugs in the context of frailty prevention
and treatment (34).

To the best of our knowledge, several questions remain
unanswered, such as whether different age groups require
different approaches to the issue of frailty, whether
management and treatment of multimorbidity can have
an effect on frailty, and whether public health measures
can be effective in preventing and treating frailty.

5 CONCLUSION

The aim of this research was to define interventions in a
successful clinical management of frail people. For the
purposes of this research, a systematic literature review
method was used. The method proved to be appropriate
and the aim was achieved. Our research can serve as a
base for a comprehensive model of clinical management
of frailty.

Results of this review show that prevalence of frailty
ranges from 5% to more than 45%, depending on the
definition and age group. Although not ideal, Fried
criteria and Frailty Index of Accumulated Deficits can be
recommended for clinical work and research purposes.
They can be used consequently, as Fried criteria are more
feasible for screening, whereas Frailty Index, derived
from comprehensive geriatric assessment, is better suited
for management and follow-up. Comprehensive geriatric
assessment is a multidimensional, multidisciplinary
diagnostic instrument addressing medical, psychosocial,
functional and social capabilities and limitations of older
persons, which aims to generate a plan of treatment and
follow-up and is, therefore, a core activity in geriatric
medicine (6). Multicomponent physical training of
appropriate duration and frequency, and multidimensional
interventions combining vitamin D, nutrition, cognitive
training and physical activity, particularly when based
on comprehensive geriatric assessment, are effective to
reduce frailty.

The main drawback of the current literature review is the
fact that it does not include a meta-analysis of included
results.

113



10.2478/sjph-2018-0014

Zdr Varst. 2018;57(2):106-115

CONFLICTS OF INTEREST

The authors declare that no conflicts of interest exist.

FUNDING

This publication arises from the Joint Action ‘724099
/ ADVANTAGE’, which has received funding from the
European Union’s Health Programme (2014-2020).
The content of this report represents the views of the
author only and is his/her sole responsibility; it cannot
be considered to reflect the views of the European
Commission and/or the Consumers, Health, Agriculture
and Food Executive Agency or any other body of the
European Union. The European Commission and the
Agency do not accept any responsibility for the use that
may be made of the information it contains.

ETHICAL APPROVAL

Not applicable.

REFERENCES

1. Fried LP, Xue QL, Cappola AR, Ferrucci L, Chaves P, Varadhan R, et
al. Nonlinear multisystem physiological dysregulation associated
with frailty in older women: implications for etiology and treatment.
J Gerontol A Biol Sci Med Sci. 2009;64(10):1049-57. doi: 10.1093/
gerona/glp076.

2. Kehler DS, Ferguson T, Stammers AN, Bohm C, Arora RC, Duhamel
TA, et al. Prevalence of frailty in Canadians 18-79 years old in the
Canadian Health Measures Survey. BMC Geriatr. 2017;17(1):28. doi:
10.1186/512877-017-0423-6.

3. Gobbens RJ, van Assen MA, Luijkx KG, Wijnen-Sponselee MT, Schols
JM. Determinants of frailty. J Am Med Dir Assoc. 2010;11(5):356-64.
doi: 10.1016/j.jamda.2009.11.008.

4. Fried LP, Ferrucci L, Darer J, Williamson JD, Anderson G. Untangling
the concepts of disability, frailty, and comorbidity: implications
for improved targeting and care. J Gerontol A Biol Sci Med Sci.
2004;59(3):255-63. doi: 10.1093/gerona/59.3.M255.

5.  Gill TM, Gahbauer EA, Han L, Allore HG. Trajectories of disability
in the last year of life. N Engl J Med. 2010;362(13):1173-80. doi:
10.1056/NEJM0a0909087.

6. Welsh TJ, Gordon AL, Gladman JR. Comprehensive geriatric
assessment - a guide for the non-specialist. Int J Clin Pract.
2014;68(3):290-3. doi: 10.1111/ijcp.12313.

7.  Gill TM, Gahbauer EA, Allore HG, Han L. Transitions between frailty
states among community-living older persons. Arch Intern Med.
2006;166(4):418-23. doi: 10.1001/archinte.166.4.418.

8.  Akishita M, Ishii S, Kojima T, Kozaki K, Kuzuya M, Arai H, et al.
Priorities of health care outcomes for the elderly. J Am Med Dir
Assoc. 2013;14(7):479-84. doi: 10.1016/j.jamda.2013.01.009.

9.  Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M,
et al. Preferred reporting items for systematic review and meta-
analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1.
doi: 10.1186/2046-4053-4-1.

114

20.

21.

22.

23.

24.

25.

Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J,
et al. Frailty in older adults: evidence for a phenotype. J Gerontol A
Biol Sci Med Sci. 2001;56(3):146-56. doi: 10.1093/gerona/56.3.M146.
Clegg A, Young J, Iliffe S, Rikkert MO, Rockwood K. Frailty in elderly
people. Lancet. 2013;381(9868):752-62. doi: 10.1016/S0140-
6736(12)62167-9.

Abellan van Kan G, Rolland Y, Bergman H, Morley JE, Kritchevsky SB,
Vellas B, et al. The I.A.N.A. task force on frailty assessment of older
people in clinical practice. J Nutr Health Aging. 2008;12(1):29-37.
doi: 10.1007/BF02982161.

Dent E, Kowal P, Hoogendijk EO. Frailty measurement in research
and clinical practice: a review. Eur J Intern Med. 2016;31:3-10. doi:
10.1016/j.ejim.2016.03.007.

Stoicea N, Baddigam R, Wajahn J, Sipes AC, Arias-Morales CE,
Gastaldo N, et al. The gap between clinical research and standard
of care: a review of frailty assessment scales in perioperative
surgical settings. Front Public Health. 2016;4:150. doi: 10.3389/
fpubh.2016.00150.

Subra J, Gillette-Guyonnet S, Cesari M, Oustric S, Vellas B, Platform
Team. The integration of frailty into clinical practice: preliminary
results from the Gérontopdle. J Nutr Health Aging. 2012;16(8):714-
20. doi: 10.1007/s12603-012-0391-7.

Vellas B, Balardy L, Gillette-Guyonnet S, Abellan Van Kan G, Ghisolfi-
Marque A, Subra J, et al. Looking for frailty in community-dwelling
older persons: the Gérontopdle Frailty Screening Tool (GFST). J Nutr
Health Aging. 2013;17(7):629-31. doi: 10.1007/512603-013-0363-6.
Morley JE, Vellas B, Abellan van Kan G, Anker SD, Bauer JM, Bernabei
R, et al. Frailty consensus: a call to action. J Am Med Dir Assoc.
2013;14(6):392-7. doi: 10.1016/j.jamda.2013.03.022.

Sutton JL, Gould RL, Daley S, Coulson MC, Ward EV, Butler AM, et al.
Psychometric properties of multicomponent tools designed to assess
frailty in older adults: a systematic review. BMC Geriatr. 2016;16:55.
doi: 10.1186/512877-016-0225-2.

Theou O, Stathokostas L, Roland KP, Jakobi JM, Patterson C,
Vandervoort AA, et al. The effectiveness of exercise interventions
for the management of frailty: a systematic review. J Aging Res.
2011;2011:569194.doi: 10.4061/2011/569194.

Beaudart C, Buckinx F, Rabenda V, Gillain S, Cavalier E, Slomian
J, et al. The effects of vitamin D on skeletal muscle strength,
muscle mass, and muscle power: a systematic review and meta-
analysis of randomized controlled trials. J Clin Endocrinol Metab.
2014;99(11):4336-45. doi: 10.1210/jc.2014-1742.

Bruyére O, Cavalier E, Buckinx F, Reginster JY. Relevance of vitamin
D in the pathogenesis and therapy of frailty. Curr Opin Clin Nutr
Metab Care. 2017;20(1):26-9. doi: 10.1097/MC0.0000000000000334.
Cesari M, Vellas B, Hsu FC, Newman AB, Doss H, King AC, et al. A
physical activity intervention to treat the frailty syndrome in older
persons - results from the LIFE-P Study. J Gerontol A Biol Sci Med Sci.
2015;70(2):216-22. doi: 10.1093/gerona/glu099.

Ng TP, Feng L, Nyunt MS, Niti M, Tan BY, et al. Nutritional, physical,
cognitive, and combination interventions and frailty reversal
among older adults: a randomized controlled trial. Am J Med.
2015;128(11):1225-36. doi: 10.1016/j.amjmed.2015.06.017.

Song X, Mitnitski A, Rockwood K. Prevalence and 10-year outcomes of
frailty in older adults in relation to deficit accumulation. J Am Geriatr
Soc. 2010;58(4):681-7. doi: 10.1111/j.1532-5415.2010.02764.x.
Puts MTE, Toubasi S, Andrew MK, Ashe MC, Ploeg J, Atkinson E, et al.
Interventions to prevent or reduce the level of frailty in community-
dwelling older adults: a scoping review of the literature and
international policies. Age Ageing. 2017;46(3): 383-92. doi: 10.1093/
ageing/afw247.



10.2478/sjph-2018-0014

Zdr Varst. 2018;57(2):106-115

26.

27.

28.

29.

30.

31.

32.

33.

34.

Turner G, Clegg A, British Geriatrics Society, Age UK, Royal College
of General Practioners. Best practice guidelines for the management
of frailty: a British Geriatrics Society, Age UK and Royal College of
General Practitioners report. Age Ageing. 2014;43(6):744-7.doi:
10.1093/ageing/afu138.

Collard RM, Boter H, Schoevers RA, Oude Voshaar RC. Prevalence
of frailty in community-dwelling older persons: a systematic
review. J Am Geriatr Soc. 2012;60(8):1487-92.doi: 10.1111/j.1532-
5415.2012.04054.x.

Chan D-DC, Tsou H-H, Yang R-S, Tsauo J-Y, Chen C-Y, Hsiung CA, et al.
A pilot randomized controlled trial to improve geriatric frailty. BMC
Geriatr. 2012;12:58. doi: 10.1186/1471-2318-12-58.

Li CM, Chen CY, Li CY, Wang WD, Wu SC. The effectiveness of a
comprehensive geriatric assessment intervention program for frailty
in community-dwelling older people: a randomized, controlled trial.
Arch Gerontol Geriatr. 2010;50(Suppl 1):539-42. doi: 10.1016/5S0167-
4943(10)70011-X.

Cameron ID, Fairhall N, Langron C, Lockwood K, Monaghan N, Aggar
C, et al. A multifactorial interdisciplinary intervention reduces
frailty in older people: randomized trial. BMC Med. 2013;11:65. doi:
10.1186/1741-7015-11-65.

Behm L, Eklund K, Wilhelmson K, Zidén L, Gustafsson S, Falk K, et al.
Health Promotion can postpone frailty: results from the RCT elderly
persons in the risk zone. Public Health Nurs. 2016;33(4):303-15. doi:
10.1111/phn.12240.

Ellis G, Whitehead MA, O’Neill D, Langhorne P, Robinson D.
Comprehensive geriatric assessment for older adults admitted
to hospital:meta-analysis of randomised controlled trials. BMJ.
2011;343:d6553. doi: https://doi.org/10.1136/bmj.d6553.

Gill TM, Baker DI, Gottschalk M, Peduzzi PN, Allore H, Van Ness PH.
A prehabilitation program for the prevention of functional decline:
effect on higher-level physical function. Arch Phys Med Rehabil.
2004;85(7):1043-9. doi: 10.1016/j.apmr.2003.10.021.

Rooks D, Praestgaard J, Hariry S, Laurent D, Petricoul O, Perry RG, et
al. Treatment of sarcopenia with bimagrumab: results from a phase
ii, randomized, controlled, proof-of-concept study. J Am Geriatr Soc.
2017;65(9):1988-95. doi: 10.1111/jgs.14927.

115



