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A B S T R A C T

Objective: To identify and examine definitions of frailty using qualitative thematic analysis.
Design: A qualitative meta-aggregative systematic review.
Data sources: The database search was performed using ASSIA, CINAHL, Cochrane Library, Embase,
PsycINFO, PubMed and Google Scholar databases. Studies providing definitions of frailty, published in
English from 1st January 2000 to 25th July 2018 were included.
Review methods: Data were extracted by independent reviewers for qualitative thematic analysis.
Results: In total, 86 studies met inclusion criteria. Five major themes with specific sub-themes were
identified following thematic analysis including: (1) types of definitions (operational, conceptual,
theoretical, older adults’ perspective); (2) characteristics of frailty (a multi-domain and dimensional state,
deficits/decline, weakness, a continuum-dynamic concept, clinically identifiable); (3) associated factors (age,
comorbidity, nutrition, sarcopenia, social networks and environment); (4) mechanism (reduced adaptability,
hormonal dysregulation); and (5) changes in health status and adverse outcomes (disability, increased risk
of mortality, other healthcare related outcomes such as increased dependency or risk of falls).
Conclusions: Several themes were found that defined frailty, focusing predominantly on operational
definitions and frailty as a physical syndrome. A universally accepted standard definition, which includes
all dimensions of frailty is currently warranted.
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What is already known about the topic? 2 Most studies use operational definitions that focus on frailty as a
physical phenotype; few incorporated the perspective of older
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There is no standard definition of frailty in the literature.

1 Many assessment tools have been utilised to identify frailty,
although research proposing definitions of frailty is scarce.

What this paper adds

1 This study highlights key characteristics and associated factors
related to frailty, calling attention to the growing importance of
a multidimensional approach to defining frailty.
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adults.
3 The conceptual map developed in this study through a
qualitative analysis approach can aid nurses, physicians, and
other allied health professionals to improve their understanding
of different aspects of frailty.

1. Introduction

Frailty, a geriatric syndrome associated with functional decline
(limitations  and impairments in activities of daily living), is prevalent
in the ageing population (Apostolo et al., 2018; Cardona-Morrell and
Hillman, 2015; Espinoza et al., 2010; O’Caoimh et al., 2018a,b).
Multiple factors including psychosocial and socioeconomic status,
insufficient social supports, poor nutrition, inadequate physical
activity, multi-morbidity and chronic diseases are associated with
frailty, rendering older adults vulnerable to various adverse outcomes
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and potentially increased mortality (Chen et al., 2016a; Espinoza et al.,
2010; Fairhall et al., 2015; Kaiser et al., 2009; Le Cossec et al., 2016; Liu
et al., 2015; Mohile et al., 2015; Morley et al., 2013; Vaes et al., 2017;
Veronese et al., 2017). The prevalence rates in community-dwelling
adults not only vary between studies with higher levels found in acute
and long-term care settings compared to community samples, but
they also vary by the approach used to classify frailty (Collard et al.,
2012; Espinoza et al., 2010; O’Caoimh et al., 2018a; Santos-Eggimann
et al., 2009). Furthermore, they vary among those with chronic
diseases including dementia (Chen et al., 2016b).

Cardona-Morrell et al. (2017) reported that no standard
systematic assessment of frailty is available or consistently applied
in hospital, emergency department, general practice, and residen-
tial care settings. Although, the most common classification
framework used is the Physical Phenotype developed by Fried
et al. (2001), other measures are also widely used (Bieniek et al.,
2016; Buta et al., 2016; Turusheva et al., 2016).

Currently, there is no internationally agreed consensus for the
definition of frailty (Borges and Menezes, 2011; Rodriguez-Manas
et al., 2013). Few systematic reviews exploring definitions of frailty
have been published (Borges and Menezes, 2011; Junius-Walker
et al., 2018) and none to our knowledge have conducted a qualitative
systematic review of the underlying themes contributing to a
comprehensive definition of frailty. Such a qualitative systematic
review is warranted since several valid thematic components have
been used to define frailty in the literature, rendering direct
comparisons between studies using different definitions difficult.
Qualitative reviews are important since they aid in generating
summaries of current literature using a synthesis approach and their
findings canproduce valuable generalisations contributing to theory
and practice (Hannes and Pearson, 2012; Sandelowski et al., 1997).
This method was favoured over a concept analysis, which is
traditionally grounded in theoretical literature, negating the
inclusion of important and relevant empirical findings (Botes,
Fig. 1. Definition of frailty syste
2002). Furthermore, this pragmatic approach is best suited to
research questions that serve to directly inform policy and practice
(Lockwood et al., 2015). Therefore, the aim is to conduct a qualitative
(aggregative) systematic review of the current literature to identify
and examine definitions of frailty, and how they are characterised
and operationalised in published studies.

2. Methods

The study was conducted as a qualitative meta-aggregative review.
This approach allowed for data to be pooled, compared and then
summarisedtounderstandtheconstructunderreview(frailty)(Dixon-
Woods et al., 2006; Seers, 2015). In this aim, the steps of the meta-
aggregation were followed: development of the research question,
search of the literature for the evidence, critical appraisal of the
included studies, aggregation of the findings, developing categories,
and further synthesis (Hannes and Pearson, 2012). The research
question“Whatisthedefinitionoffrailty inthecurrentliterature?”was
generated and a further search for evidence was conducted through
systematically reviewing the literature. Our protocol was registered on
the PROSPERO database (CRD42018095110). The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses and the Consolidated
Criteria for Reporting Qualitative Research checklists were used for
reporting process.

2.1. Eligibility criteria

Studies with any design (including editorials and opinion pieces
from grey, empirical and theoretical literature) that incorporated a
definition of frailty or discussed its characteristics, were consid-
ered for inclusion. These could be conducted in any setting
(including primary care, secondary care, general practice or
residential care settings), but peer-reviewed, in English, and
published between 1st January 2000 and 25th July 2018 (inclusive),
matic review flow diagram.
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with available full texts. Studies published as conference abstracts,
without full text, that did not include a definition or describe
characteristics of frailty, that were not peer reviewed, published
before 1st January 2000, or in a language other than English, were
excluded. In addition, this review excluded non-medical/nursing
literature e.g. sociological definitions of frailty. As frailty is
predominantly associated with age, this study only examined
research related to older people, albeit no age cut-off was applied.

2.2. Information sources

The search was conducted using ASSIA, CINAHL, Cochrane
library, Embase, PsycINFO, and PubMed databases. Reference
tracking of included studies were performed to access further
information and retrieve data from the primary sources. A hand
searching of the literature was also conducted on Google scholar to
gather information from grey literature.

2.3. Search strategy

A comprehensive search strategy was designed, and this
included multiple search strings and numerous databases.
Subsequently the literature was searched systematically to
develop a refined list of quotations/narratives related to definition
of frailty. The search was performed with the following terms:
“Frail*” or “pre-frail*” or “pre frail*” and “definition*” or “defined
as” or “Consensus statement”.

2.4. Study selection

Titles and abstracts of studies were screened by a single
reviewer (DS) considering inclusion and exclusion criteria and
selected studies underwent full text evaluation. Full texts were
assessed by two independent reviewers (DS and ROC). Disagree-
ments were discussed and resolved by a third reviewer (AL).

2.5. Data collection process

A data extraction form was developed and used by reviewers for
extraction (DS and MOD), and synthesis (DS and ROC). The
following data were extracted from the included studies: article
identification number, reviewer, article title, year, author(s) name,
country of origin, type of publication, population/ participant
Table 1
Number of studies categorised under themes and sub-themes.

Theme Number of studies
categorised under

S

Theme 1: Types of definitions 78* O
C
T
D

Theme 2: Characteristics of frailty 29* M
D
C
W
C

Theme 3: Associated factors 21* A
C
N
S
S

Theme 4. Mechanism 14* R
H

Theme 5. Adverse health status change/outcomes 27* D
I
O

*Studies were categorised under sub-themes multiple times.
characteristics, setting, assessment tools (if any), definition of
frailty. Definitions and/or characteristics of frailty were extracted
as first order constructs by taking direct quotes from studies and
were pooled into the data extraction form (Butler et al., 2016).
Quality appraisal was conducted using the Joanna Briggs Institute
Checklist for Text and Opinion (See Supplementary Fig. 1).

2.6. Synthesis of the results and additional analyses

A thematic analysis was performed on the extracted data using
NVivo software (NVivo Pro version 11.4) where the definitions,
statements or quotations related to frailty were categorised under
themes and coded accordingly. Codes were developed to reflect the
meaning of frequently occurring statements within each category.
Common emerging codes were grouped to form sub-themes, after
which a final list of codes was merged to form specific major
themes with their associated sub-themes.

3. Results

The results of the search strategy are summarised in the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses flow diagram (Moher et al., 2009) (Fig. 1). A total of 86 out
of 6522 studies were included in the analysis; most were review
articles including opinion pieces and editorials. Features of
included studies including their design, country of origin, setting,
and the frailty assessment instrument used (where applicable) are
summarised in Supplementary Table 1. The Joanna Briggs Institute
quality appraisal confirmed the inclusion of all 86 studies
(Supplementary Table 2). Overall, data related to definitions of
frailty were categorised according to five major themes with their
associated sub-themes. The major themes were “types of
definitions”, “characteristics of frailty”, “associated factors”,
“mechanism”, and “adverse health status change/outcomes”. A
conceptual map of these five themes is depicted in Fig. 2. A word
cloud presenting the most commonly repeated phrases identified
in the included studies is shown in Fig. 3.

3.1. Theme 1. Types of definitions

Various definitions of frailty were reported in the included
studies. These definitions can be grouped under several sub-
themes. The most common sub-themes were “operational
ubtheme Number of studies
categorised under

perational definition 56
onceptual definition 27
heoretical definition 25
efinition of frailty from older adults’ perspective 3
ulti-domain and multi-dimensional state 16
eficits/decline 9
ontinuum- dynamic concept 9
eakness 4
linically identifiable 3
ge 6
omorbidity 6
utritional deficits 8
arcopenia 5
ocial networks and environment 3
educed adaptability 11
ormonal dysregulation 4
isability 13
ncreased risk of mortality 8
ther healthcare-related outcomes 12



Fig. 2. Conceptual map of frailty reported in studies: Major themes with subthemes.
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definitions” (n = 56) which included frailty assessments, and
“conceptual definitions” (n = 27) (Table 1). Only a small number
of studies reported definitions of frailty based on the perspective of
older adults (n = 3). Similarly, we found only few papers using a
consensus approach to define frailty (Dartigues and Amieva, 2014;
Gobbens et al., 2010a; Kelaiditi et al., 2013; Rodriguez-Manas et al.,
2013).

3.1.1. Operational definition
Frailty was primarily defined using operational definitions in

the majority of the studies (Apóstolo et al., 2017; Canevelli and
Cesari, 2015; Cesari et al., 2014a; Gobbens et al., 2010b). Gwyther
et al. (2017) concluded that “ . . . most did so in terms of an
operational definition, i.e. one that is based on observable criteria and
regularly used to identify or diagnose frailty”. This definition utilises
an array of assessment tools to identify frailty based on a set of
physical criteria or a combination of several deficits in a
multidimensional approach (Carvalho et al., 2017; Fried et al.,
2001; Mohandas et al., 2011; Rockwood and Mitnitski, 2011). The
most commonly mentioned operational definitions among all
studies were the Frailty Phenotype by Fried et al. (2001) (n = 44)
and the Frailty Index by Rockwood and Mitnitski (2011) (n = 26).
Other common operational definitions included those provided by
the Tilburg Frailty Indicator (Gobbens et al., 2010c), Groningen
Frailty Indicator (Peters et al., 2012), Frail Scale (Morley et al.,
2012), and by Comprehensive Geriatric Assessment (Wieland and
Hirth, 2003).

3.1.2. Conceptual definition
Frailty was also defined according to a conceptual definition in

many studies included in this systematic review (Abate et al., 2007;
Bernabei et al., 2017; Boers and Cruz Jentoft, 2015; Evenhuis et al.,
2013; Gobbens et al., 2010b, 2010d; Gordon et al., 2014; Grenier,
2007; Mohandas et al., 2011; Sunfrail Project, 2018; Wou and Conroy,
2013). The majority described a clinical syndrome with reduced
physiological reserve leading to disability and other studies
suggested that frailty is associated with an increased risk of
vulnerability (Abate et al., 2007; Abellan van Kan et al., 2010;
Ahmed et al., 2007; Bergman et al., 2007; Calvani et al., 2015; Gordon
et al., 2014; Keevil and Romero-Ortuno, 2015). Abellan van Kan et al.
(2008a) proposed that, “Frailty is a clinical condition and should be
considered as a predisability state”. Some studies reported the term
“vulnerability” as an outcome of frailty (Gordon et al., 2014), while
others (Bissot et al., 2016; Cesari et al., 2014b; Donatelli and Somes,
2017) described frailty as a state of vulnerability. Specifically,
Bergman et al. (2007) stated that, “the core feature of frailty is
increased vulnerability to stressors due to impairments”.

Abellan van Kan et al. (2010) also referred to frailty as a
multisystem syndrome, “a clinical syndrome resulting from multi-
system impairments separated from the normal aging process. As a
syndrome, associated impairments such as sarcopenia, functional
decline, neuroendocrine dysregulation, and immune impairments can
occur in combination”.

Similarly, Ahmed et al. in their narrative overview of frailty as an
emerging syndrome stated that the current evidence suggests that
frailty is a “fairly common biological syndrome in the elderly,
identified by decreased reserves in multiple organ systems. It is
manifested as loss of skeletal muscle mass (sarcopenia), abnormal
function in inflammatory and neuroendocrine systems, and poor
energy regulation”, providing evidence that it is a defined syndrome
associated with ageing and loss of reserve (Ahmed et al., 2007).
Frailty is described in some studies (n = 9) as a complex
predominantly geriatric syndrome (Calvani et al., 2015; Dent
et al., 2016; Fulop et al., 2015; Ruan et al., 2015), with multiple
causes (Dent et al., 2016; Fulop et al., 2015; Keevil and Romero-
Ortuno, 2015; Mohandas et al., 2011; Sargent and Brown, 2017),
and characterised by reduced homeostatic reserves (Calvani et al.,
2015; Fulop et al., 2015; Nash, 2013; Sargent and Brown, 2017;
Storey and Thomas, 2004) and diminished strength (Keevil and
Romero-Ortuno, 2015; Nash, 2013). Fulop et al. (2015) stated that
frailty is: “A complex geriatric syndrome, because of its multicausal
nature, thus resulting from the cumulative erosion of reserves in



Fig. 3. Frailty as a word cloud reported in studies.
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multiple physiological systems and organs manifested by a homeo-
stasis” where Dent et al. (2016) indicated “Frailty may be considered
to be a geriatric syndrome reflecting multi-system dysfunction and in
which individuals are able to dynamically transition between severity
states”. According to Tocchi (2015), frailty is described as “a tenuous
state of health that is the result of the complex interplay of
physiological, psychosocial, and environmental stressors that
increases an older adult’s susceptibility to adverse health outcomes.
Other similar studies suggest that there is an intricate connection
between function and conceptual definitions of frailty as a
syndrome (Bernabei et al., 2017; Gobbens et al., 2010b).

3.1.3. Theoretical definition
Abellan Van Kan et al. (2008b) proposed the importance of

models to define frailty as “Domains, diagnostic criteria, assessment
tools and obviously the definition of frailty will change depending on
the model of frailty adopted” and concluded that there are two main
models to identify frailty in the current literature; the Physical
phenotype, and the Multi-domain phenotype. Cederholm et al.
proposed that the physical phenotype of frailty; “Encompasses
states as exhaustion, weakness, and slowness, whereas sarcopenia,
combining mass and function, is more strictly focused on muscles”
(Cederholm, 2015) while the multi-domain phenotype included
nutritive, cognitive, and sensory domains (Cigolle et al., 2009;
Gobbens et al., 2010a). Overall, a theoretical definition, which
described frailty as a multi-dimensional construct is generally
accepted (Cigolle et al., 2009; Gobbens et al., 2010a; Sargent and
Brown, 2017; Sieber, 2017).

Different types of frailty were reported in the literature with
frailty being categorised as either one, or a combination of, physical
(Aubertin-Leheudre et al., 2015; Calvani et al., 2015; Cesari et al.,
2014b; Cruz-Jentoft, 2013; Fougère et al., 2015; Fried et al., 2001;
Gordon et al., 2014; Studenski et al., 2004), cognitive (Aubertin-
Leheudre et al., 2015; Canevelli and Cesari, 2015; Dartigues and
Amieva, 2014; Kelaiditi et al., 2013; Rodríguez-Mañas and Sinclair,
2014; Ruan et al., 2015; Sargent and Brown, 2017), nutritional
(Bales and Ritchie, 2002; Bartali et al., 2006; Visvanathan, 2009),
and social (Bunt et al., 2017; Makizako et al., 2015; Rodríguez-
Mañas and Sinclair, 2014; Tsutsumimoto et al., 2017) domains.

3.1.4. Definition of frailty from older adults’ perspective
Schoenborn et al. (2018) reported that older adults perceive

frailty as having multiple physical symptoms which associate with
older age. However, some of them perceive frailty as a state
different from a medical syndrome; “Frailty is a generalization and I
don’t think it has really any place in the medical conversation” and
refer to the condition in psychological terms, as a state of mind. As
stated; “I think frailty is a state of mind . . . thinking of yourself as
frail then you gonna have some subsequent frail behavior.” (Schoen-
born et al., 2018). Another study investigating older adults’
perspective of frailty concluded that frailty was associated with
physical appearance (the body, size, strength and power) and
emotional experiences (helplessness and irresponsibility) (Gre-
nier, 2007). Puts et al. (2009) stated that “frailty is viewed as a state
that is characterized by reduced health together with psychological
and social limitations that leads to a situation in which a person is not
able to do what he/she enjoys”.

3.2. Theme 2. Characteristics of frailty

Frailty was described as a clinically identifiable geriatric syndrome
with multiple dimensions, deficits and weakness, across a continuum
(Abellan van Kan et al., 2008a; Calvani et al., 2015; Rodriguez-Manas
et al., 2013; Siriwardhana et al., 2018; Walston et al., 2006).

3.2.1. Multi-domain and multi-dimensional state
Most studies indicated that frailty is both a multi-domain and

multi-dimensional state (n = 16) including physical, biological,
physiological, functional, cognitive, psychological, social and
economic aspects (Abellan van Kan et al., 2010, 2008a; Bunt
et al., 2017; Fried et al., 2004; Gallucci et al., 2009; Gobbens et al.,
2010e; Gwyther et al., 2017; Maxwell and Wang, 2017; Rodriguez-
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Manas et al., 2013; Vella Azzopardi et al., 2018). The multi-domain
model of frailty is important because it does not assume that frailty
is homogenous across populations.

The physical domain of frailty was reported by Maxwell and
Wang (2017) as “characterised by gradual loss of energy, strength,
endurance, and motor control (e.g. grip strength, gait speed, balance”.
The biological dimension to frailty was emphasised by Mohandas
et al. (2011) who described it as “a process where inflammation,
neuroendocrine deregulation, and sarcopenia contribute to a gradual
decline in health”. The recently completed Sunfrail Project (2018)
defined frailty as a “physiological syndrome characterised by
reduction of functional reserves and resistance to ‘stressors”.

There may however be an overemphasis on physical aspects of
frailty. Ernsth-Bravell and Mölstad (2010) reported that frailty has
a functional domain; “functional components, such as decreased
function in balance, mobility and activity, are often included in the
definition of frailty”. Similarly, other domains such as cognition
should be included; Kelaiditi et al. (2013) suggested that “at
present, the concept of frailty has focused principally on the physical
domain. However, some recent work has started considering cognition
in the definition of frailty”.

Psychological, social and economic domains of frailty are also
reported, associated with financial capacity, well-being, functional
limitations, depression, and social capital (Manthorpe and Iliffe,
2015). Markle-Reid and Browne (2003) described frail older adults
“as those who are unable to fulfil social roles and perform activities of
daily living”.

3.2.2. Deficits/decline
A characteristic hallmark of frailty is deficit accumulation as

mentioned in many studies (n = 9). Biological, functional, and
psychological deficits including social limitations, and general
decline were reported to be associated with frailty (Calvani
et al., 2015; Gwyther et al., 2017; Kelaiditi et al., 2013; Lang et al.,
2009; Maxwell and Wang, 2017; Rockwood and Mitnitski, 2011;
Siriwardhana et al., 2018; Sunfrail Project, 2018). Frailty was
reported as a state of accumulating deficits by Rockwood and
Mitnitski (2011) where Nash (2013) reported frailty as “a
geriatric syndrome of decreased reserve and resistance to stressors,
resulting from cumulative declines across multiple physiologic
systems”.

3.2.3. Continuum- dynamic concept
Nine studies described frailty as a continuum and a dynamic

concept between robustness and disability and death (Abellan van
Kan et al., 2008a; Alexa et al., 2013; Dent et al., 2016; Gobbens et al.,
2010b; Hogan et al., 2003; Maxwell and Wang, 2017; Mohandas
et al., 2011; Sunfrail Project, 2018). Frailty was described by Abellan
van Kan et al. (2008a) as “ . . . a part of a continuum situated
between the normal physiological changes of aging and the final state
of disability and death”. Similarly, Alexa et al. (2013) stated that
“Frailty is a part of different "vicious loops" including sarcopenia,
neuromuscular impairment, falls and fractures, immobilization,
malnutrition, impaired protein synthesis”. A dynamic state associat-
ed with gradual losses was referred (Sunfrail Project, 2018) with
Maxwell and Wang (2017) stating that: “frailty is characterised by
gradual loss of energy, strength, endurance, and motor control”.
Frailty was reported by Waltson et al. as being associated with
“instability” (Walston et al., 2006).

3.2.4. Weakness
Weakness was described as one of the main characteristics of

frailty (n = 4) (Fried et al., 2001; Rodriguez-Manas et al., 2013;
Theou and Rockwood, 2015) as Rockwood et al. (1996) stated:
“Medical practitioners have often used the term "frailty" to
characterize the weakest and most vulnerable subset of older adults”.
3.2.5. Clinically identifiable
Three studies specifically referred to frailty as a clinically

identifiable condition (Gwyther et al., 2017; Rodriguez-Manas
et al., 2013); with Siriwardhana et al. (2018) stating that frailty is:
“an important clinically identifiable state . . . ”.

3.3. Theme 3. Associated factors

Factors mostly associated with frailty were described in
literature as “age” (n = 6), “comorbidity” (n = 6), “nutritional
deficits” (n = 8), and “sarcopenia” (n = 5). Social networks and
environment have also been described as antecedent or factors
associated with frailty (Tocchi, 2015; Manthorpe and Iliffe, 2015;
Markle-Reid and Browne, 2003).

3.3.1. Age
Age was reported in many studies as a main associated factor

related to frailty (Malaguarnera et al., 2013; Markle-Reid and
Browne, 2003; Nash, 2013; Puts et al., 2009; Topinková, 2008; Xue,
2011). However, Storey and Thomas (2004) argued that the
relationship between age and frailty should be considered from a
different perspective; “Frailty is not the result of ageing ... It is more
prevalent with increasing age, but some young people are frail and
most older people are not”.

3.3.2. Comorbidity
Comorbidity was reported as another factor associated with

frailty (Alexa et al., 2013; Carvalho et al., 2017; Markle-Reid and
Browne, 2003; Topinková, 2008) as described by Gielen et al.
(2012) frailty is a “ . . . combination of functional deficits and
comorbid disorders”. Similarly, Storey and Thomas (2004) indicated
that “Frail elders tend to have multiple coexisting illnesses or
conditions (comorbidities), because illnesses that occur late in life are
persistent, less lethal, and thus accumulate . . . ”

3.3.3. Nutritional deficits
Evidence also suggests that frailty is associated with nutritional

deficits. Many studies reported the effect of malnutrition and
weight loss on the development of frailty (Alexa et al., 2013; Fried
et al., 2001; Nash, 2013; Rockwood and Mitnitski, 2011; Topinková,
2008; Visvanathan, 2009). While classically associated with
reduced body mass and sarcopenia, there is also a connection
between obesity and frailty; “ . . . biological markers linked to frailty,
such as C-reactive proteins, also have been associated with obesity”
(Mohandas et al., 2011).

Alexa et al. (2013) suggested that frailty is part of vicious circle
including malnutrition and impaired protein synthesis as well as
other factors. However, it was argued that interventions targeting
nutrition could help reverse frailty; “Evidence suggests that
cognitive frailty can be reversible with nutritional . . . interventions,
singly or in combination” (Maxwell and Wang, 2017).

3.3.4. Sarcopenia
Some studies stated that there is a connection between physical

aspects of frailty and sarcopenia
(Afilalo, 2016; Cesari et al., 2014b; Nash, 2013). It is stated by

Cruz-Jentoft (2013) that “Sarcopenia can be considered as being a key
pathway between frailty and disability”. However, the difference
between frailty and sarcopenia was explained by Cederholm
(2015); “frailty is age related, whereas sarcopenia is also related to
disease, starvation, and disuse” and Afilalo (2016) stated that
“Sarcopenia, on the other hand, is a more age-related, slowly
progressive decline in muscle mass and strength, moderately affecting
daily living activities. Frailty can be reversible, but this is not true for
sarcopenia, which is a normal physiological change.”
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3.3.5. Social networks and environment
Social engagement and environmental factors are reported to

be associated with frailty (Tocchi, 2015; Manthorpe and Iliffe,
2015; Markle-Reid and Browne, 2003). Frail older adults were
described as having diminished ability to perform social and
practical activities of daily living (Markle-Reid and Browne, 2003)
and being vulnerable to sudden changes in their environment
(Manthorpe and Iliffe, 2015).

3.4. Theme 4. Mechanism

The mechanism of frailty was mostly explained by reduced
adaptability (n = 11) and hormonal dysregulation (n = 4).

3.4.1. Reduced adaptability
Frailty was frequently described as an increased vulnerability

to stressors (Cigolle et al., 2009; Fried et al., 2004; Makizako et al.,
2015; Maxwell and Wang, 2017; Nash, 2013; Sunfrail Project,
2018; Walston et al., 2006; Wou and Conroy, 2013). Loss of
reserve was also reported as a dimension of frailty (Storey and
Thomas, 2004). Manthorpe and Iliffe (2015) explained the
mechanism associated with this as a “ . . . distinctive state related
to the ageing process, as multiple body systems gradually lose their
in-built reserves. This means the person vulnerable to sudden
changes in health triggered by seemingly small events such as minor
infection or a change in meditation”. Similarly, Cigolle et al. (2009)
stated that frailty is associated with “ . . . decreased reserve and
resistance to stressors . . . ”. Alexa et al. (2013) described this
mechanism as “high vulnerability and reduced ability to remain
homeostasis”.

3.4.2. Hormonal dysregulation
The role of hormonal dysregulation was also highlighted in

several papers (Bortz, 2002; Mohandas et al., 2011; Nash, 2013;
Sieber, 2017). Sieber (2017) reported that “present concepts favour a
multiple hormonal dysregulation leading to frailty.” Bortz (2002)
described the relation between frailty and hormonal dysregulation
as “Sarcopenia, neuroendocrine dysregulation, and immune dysfunc-
tion are the “physiologic triad” felt to underpin the syndrome”.

3.5. Theme 5. Adverse health status change/outcomes

Frailty was often conceptualised by authors as associated with
adverse health outcomes (De Lepeleire et al., 2009; Gobbens et al.,
2010e; Makizako et al., 2015; Maxwell and Wang, 2017; McMillan
and Hubbard, 2012; Sunfrail Project, 2018; Topinková, 2008),
mostly commonly disability (n = 13), increased risk of mortality
(n = 8), and other outcomes such as dependency and falls (n = 12).

3.5.1. Disability
Many studies reported disability as an adverse outcome

associated with frailty (Alexa et al., 2013; Cesari et al., 2014b;
Malaguarnera et al., 2013; Mohandas et al., 2011; Morley, 2016;
O'Caoimh et al., 2018b; Puts et al., 2009; Sargent and Brown, 2017;
Sunfrail Project, 2018; Theou and Rockwood, 2015). Frailty was
described as a period between naturally occurring changes of
ageing and disability (Abellan van Kan et al., 2008a). The
relationship between disability and frailty was discussed in many
studies with most concluding that while related they are two
different syndromes/conditions. Dent et al. (2016) reported that
“Multiple reasons exist as to why it is so difficult to define frailty,
including . . . the inherent difficulty in distinguishing frailty from
both ageing and disability”. Heuberger (2011) explained the
difference as frailty being a “predecessor to disability . . . there
was an event or stressor that catapulted the frail older adult into frank
disability . . . ”. Keevil and Romero-Ortuno (2015) also mentioned
this distinction but highlighted that they can be found together,
reporting that “There is also wide agreement that frailty is distinct
from disability and co-morbidity, although all may co-exist”.

3.5.2. Increased risk of mortality
Many definitions of frailty identified increased risk of mortality

as being associated with frailty (Gwyther et al., 2017; Keevil and
Romero-Ortuno, 2015; Makizako et al., 2015; McMillan and
Hubbard, 2012; Siriwardhana et al., 2018; Sunfrail Project,
2018). For example, Hogan et al. (2003) described frailty as
“ . . . the midpoint between independence and pre-death”. Similarly,
Rockwood and Mitnitski (2011) stated that frail people are “at an
increased risk of adverse health outcomes (including death)”.

3.5.3. Other healthcare-related outcomes

Many studies highlighted that frailty results in an increased risk
for hospital and institutional (long-term nursing) care as it requires
specialised geriatric interventions and increases dependency
levels (Gwyther et al., 2017; Makizako et al., 2015; Malaguarnera
et al., 2013; Markle-Reid and Browne, 2003; Siriwardhana et al.,
2018; Sunfrail Project, 2018). Manthorpe and Iliffe (2015)
described dependency as an outcome in frail adults affirming
that a “heightened risk of adverse health outcomes-can increase
reliance (sometimes termed dependency) on others”. Lally and Crome
(2007) concluded “subsequent exposure to further minor environ-
mental stresses may be sufficient in a frail person to lead to
dependency”. Increased risk of falls was also reported as a negative
outcome of frailty (Gwyther et al., 2017; Siriwardhana et al., 2018),
and this features in the definition proposed by the Sunfrail Project
(2018) “decreased physiological reserve contributing to an increased
risk of falls . . . ”.

4. Discussion

To our knowledge, this systematic review provides the first
qualitative meta-aggregative systematic review with thematic
analysis of frailty, an increasingly important and highly prevalent
age-associated syndrome, which despite an increasing number of
research publications and numerous validated screening and
assessment instruments still lacks a gold standard consensus
definition (de Vries et al., 2011). This systematic review revealed
that there is a great deal of heterogeneity among the many studies’
definitions and terminology relating to the construct of frailty
available in the current literature. We noted that not all studies
proposed their own definition of frailty, but rather used definitions
or elements derived from other studies. While this suggests that a
consensus approach to categorising frailty is beginning to emerge,
no clear pattern was evident, and we concur that as yet no
internationally agreed gold standard definition exists (Borges &
Menezes., 2011; Rodriguez-Manas et al., 2013). Most empirical
studies focused predominantly on physical aspects of frailty and
many referred to operational definitions regarding its assessment.
Both empirical studies and non-empirical findings including
editorials and opinion pieces referred to a multidimensional
construct, and others described cognitive, social, and nutritional
frailty (Aubertin-Leheudre et al., 2015; Bales and Ritchie, 2002;
Bartali et al., 2006; Bunt et al., 2017; Canevelli and Cesari, 2015;
Dartigues and Amieva, 2014; Kelaiditi et al., 2013; Makizako et al.,
2015; Rodríguez-Mañas and Sinclair, 2014; Ruan et al., 2015;
Sargent and Brown, 2017; Tsutsumimoto et al., 2017; Visvanathan,
2009). Although there is no consensus definition, our systematic
review attempted to derive a comprehensive definition for frailty,
encompassing its complex nature. Specifically, we categorised the
main domains of frailty and developed a conceptual map to depict
the current perspectives of various definitions of frailty.
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Definitions or terminology describing frailty were reported in
the literature in many different contexts and settings, which may
have influenced how they were defined and used. Many definitions
considered frailty as a concept; framing frailty as a physical
syndrome, and a state of vulnerability and limitations (Bergman
et al., 2007; Nash, 2013; Rockwood and Mitnitski, 2011). Most
studies described methods to identify frailty rather than clarifying
the main components of the syndrome, and many descriptions of
frailty were unidimensional with studies not considering the
psychosocial aspects. These were predominantly those focusing on
physical frailty. In contrast, some studies addressed frailty as a
multidimensional and multifactorial construct (Dent et al., 2016;
Fulop et al., 2015) often using the deficit accumulation model
exemplified by the Frailty Index. Specific focus on the psychologi-
cal, social, economic and other domains of frailty is warranted for
future studies.

Few studies reported frailty definitions or constructs that
incorporated the perspectives of healthcare professionals, experts
in frailty, or older adults including those with frailty. Likewise, few
consensus studies were available (Morley et al., 2013; Rodriguez-
Manas et al., 2013). The literature investigating general clinicians’
and allied health professionals’ perceptions of frailty show that
there is a knowledge gap and a lack of understanding of the nature
of frailty, especially the malleability and potential for reversibility
of the syndrome (D’Avanzo et al., 2017; Gwyther et al., 2018). While
some policy makers and healthcare providers conceive that frailty
is not amenable to intervention (Gwyther et al., 2018), others
believe it can be prevented by screening and applying proactive
interventions at the pre-frail stage (D’Avanzo et al., 2017). This is of
great importance since health care professionals including nurses
providing care to older adults are responsible for delivering holistic
care to this cohort and a better understanding of their view of
frailty would help better categorise frailty from a practical
perspective (Nicholson et al., 2017). These need to consider not
only the physical or biological aspects of frailty, but also
psychological, social, economic and other dimensions and their
impact on patient care. This study highlighted key characteristics
and associated factors related to frailty including multi-domain
constructs, deficits, weakness, and a clinically identifiable contin-
uum in relation to older age, comorbidities, sarcopenia, and
nutrition, highlighting the growing importance of the multidi-
mensional approach to defining frailty. The conceptual map, which
was developed following the thematic analysis could be used to aid
nurses and other health professionals in considering all aspects of
frailty, the whole picture, when managing the care of older adults
and their families. This could also help support nurse and
healthcare professional education on frailty, something which
has been highlighted as important but still under-developed
(Windhaber et al., 2018).

Although the data were obtained through a systematic review
of the existing literature and a robust thematic analysis process, a
few limitations were encountered. This systematic review was
limited to studies in English only, potentially missing some
relevant non-English papers. Furthermore, our systematic review
was limited to only those studies published after 2000, predomi-
nantly after the publication of the seminal paper describing the
frailty phenotype by Fried et al. (Fried et al., 2001). Subsequently,
we performed an extensive review of the reference lists from
relevant studies to avoid missing other potentially important
papers published prior to 2000. Another limitation is that a critical
appraisal of the quality of the included studies may not be
meaningful. Although a quality assessment was conducted using
the Joanna Briggs Institute checklist for text and opinion papers,
the heterogeneity of the papers included limited the utility of this.
However, it was not the intention of the paper to review all aspects
of frailty in detail. Instead, we aimed to identify existing definitions
by type. Additional themes identified from these were included to
explore the definitions and enrich the discussion. We believe the
validity and nature of the empirical evidence is more important
and this review should not be considered a comprehensive
overview of all the themes identified. An evaluation of the
evidence behind these statements was not the primary objective.
In addition, another limitation is that data were obtained only from
the medical/nursing but not the sociological literature. However,
the views of health care practitioners’ and older adults’ on factors
contributing to a definition of frailty in the medical and nursing
literature were considered; albeit few were found suggesting that
this is an inherent limitation of current frailty discussions and
definitions.

5. Conclusions

This study re-affirmed that there is as yet no agreed definition
of frailty in the medical literature (Borges and Menezes, 2011),
though several key features were found across studies. The two
most commonly used frailty classification approaches, acknowl-
edged to measure different constructs – the Fried Frailty
Phenotype and the deficit accumulation theory as measured using
a Frailty Index (Cesari et al., 2014), still predominate the discourse,
though most studies we found in this systematic review
considered frailty as a physical syndrome and focused on its
assessment. We derived a conceptual map through a qualitative
analysis approach to improve understanding of the different
aspects of frailty, highlighting that frailty is more complex than a
mere unidimensional measure of physical vulnerability. Instead it
is a multi-domain, multi-dimensional construct predisposing to
adverse health outcomes. We suggest that a unifying consensus
definition for frailty could be reached by the integration of
evidence from the literature together with the opinions of
international multidisciplinary experts, practicing healthcare
professionals and older people themselves. It is urgently needed
and should be a focus for ongoing and future research, particularly
as it is over five years since the last published Delphi consensus
studies (Morley et al., 2013; Rodriguez-Manas et al., 2013). This
will not only facilitate the delivery of tailored treatment strategies,
but also help in the development of preventative strategies (Puts
et al., 2017; Sacha et al., 2017).
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