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Abstract
Purpose  This study aimed to review and extract all publications containing concepts related to definitions of frailty and 
categorize them.
Methods  A total of six electronic databases (PubMed, Ovid web, Web of Science, Scopus, Embase, Cochrane Library, and 
ProQuest) were searched to identify studies that introduced a definition of frailty up to October 2018. No language restric-
tions were imposed.
Results  Totally, 104,370 papers were found in the initial search and finally 68 papers were included. Of these, 21 studies 
provided a conceptual definition and 50 original articles also 9 review articles provided a practical definition. Moreover, 12 
papers had both definitions of frailty. Of them, 62 were published in English, 2 in Portuguese, 1 in Japanese, 2 in Korean, 
and 1 in German languages.
Conclusion  Many screening tools have been developed but neither of them can cover a wide range of parameters at the same 
time, nor do they have simplicity in the execution. It is important to note that although a more or less general consensus on 
one single definition might be expected, we believe that the elderly population is too heterogeneous to allow a tool to address 
it as a whole, and such a definition may even be impossible. Therefore, in the absence of a “Gold Standard” definition, it is 
suggested to seek accurate knowledge of the strengths and weaknesses of each definition and choose the most appropriate 
definition and the most effective evaluation tool according to the purpose of the research and the characteristics of the older 
population.
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Introduction

The concept of frailty appeared in geriatric medical litera-
ture in the 1950s and 1960s for the first time, followed by 
a substantial body of contributions in the 1980s and 1990s 
[1]. In the US, the Federal Council on Aging (FCA) pre-
sented the term “frailty elderly” in 1978 to describe a spe-
cific group of elder individuals. The FCA defined frailty 
in older adults as subjects who usually, and not always, 
have an age > 75 and who need several health services for 
activities of daily living because of multi-morbidity [2]. 
Although after that time, more than 40 operational defi-
nitions of frailty were reported by researchers [1, 3], the 
introduction of the frailty phenotype by Fried and col-
leagues in 2001 is usually considered as the birth of frailty 
[4]. Afterwards, several studies by geriatricians and ger-
ontologists were performed during the next decades. The 
number of scientific publications on frailty has exponen-
tially increased during the past 15 years [1].

Although the term “frailty” is the core of geriatrics and 
gerontology, there is no clear consensus regarding the defi-
nition of this condition [4–7]. Perhaps this uncertainty is 
rooted in the intrinsic characteristics of frailty. Indeed, 
frailty is not an inevitable consequence of the aging pro-
cess, neither is it a disease with a defined onset, and this is 
the reason why it has confusing heterogeneous manifesta-
tions [8]. Whereas multidimensionality and multi-morbid-
ity are considered as the most important manifestations of 
frailty, its definitions should be validated in a wide variety 
of cultural contexts and addressed in economic, ethnic, 
and clinical settings in order to demonstrate the predictive 
validity of its adverse outcomes [9].

Subsequently, it is difficult to distinguish the frail elder 
people. Therefore, it is necessary to introduce a reliable 
and valid definition and also provide standard for the 
measurement of frailty concept in order to identify such 
high-risk members of the population and consequently to 
prevent the onset of this phenomenon and reduce or pre-
vent progress to frailty through interventions [2].

On the other hand, depending on the definitions, set-
tings, and ethnicity, a varied prevalence of frailty in older 
adults has been reported in studies; but the frequently-
cited figure for frailty in community-dwelling adults aged 
65 and older is on average 10.7% (range 4.0–59.1%) [4, 
10]. Global frailty prevalence rates are variable too; low- 
to mid-income countries have higher rates of frailty com-
pared to high-income countries. However, there is little 
information available about frailty rates in different ethnic 
groups [11–13]. Finally, health care professionals will face 
frail persons more and more frequently in the future due 
to an increasingly aging population [4]. From a research 
perspective, the level of frailty is as a good predictor or 

selection criterion for treatment or intervention. So aware-
ness of frailty criteria is important for the early diagnosis 
and prevention or delay of the onset of the late-life dis-
ability and adverse outcomes [14].

What cited above expresses the importance and neces-
sity of he present research which is conducted to study the 
concept and various definitions of frailty to assist geriatri-
cians and gerontologists, particularly for those newcomers 
in this field to understand the features and differences of 
each definition and obtain a clearer and more comprehensive 
concept of frailty.

Objective

We aimed to conduct a systematic approach to present all 
published scientific documents containing concepts and 
definitions of frailty in older adults, and then categorizing 
these concepts to construct a more comprehensive concept 
for frailty.

Method

Protocol

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines were followed to conduct 
the research target.

Search strategy and information sources

We performed a systematic search of the literature using 
six international databases: PubMed, Ovid web, Web of 
Science, Scopus, Embase, Cochrane Library, and ProQuest 
for documents published up to October 2018. The main 
searched keywords were “frailty” and “elderly”, their syno-
nyms, related words, and Medical Subject Headings (MeSH) 
terms in PubMed. Reference lists of included papers, 
especially systematic review articles, were also manually 
searched in order to identify additional relevant articles. 
Furthermore, we considered conference proceedings. No 
language restrictions were imposed. The search strategy is 
presented in Table 1. The search flowchart using Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses, 
PRISMA [15] method is demonstrated in Fig. 1.

Eligibility criteria

The eligibility criteria were as follows:

(1)	 All articles which have presented a definition of frailty,
(2)	 Review, observational and qualitative studies,
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Table 1   Search strategies for different databases

PubMed
“aged” [MeSH Terms] OR aged[Text Word])) OR Elder*) OR older adult*) OR old people)) AND “frailty” [MeSH Terms] OR frailty[Text 

Word])) OR asthenia) OR frail*) OR vulnerability) OR prefrail) OR pre frail) OR incapacity) OR fragil*) OR comorbidity) OR co-morbidity) 
OR co morbidity) AND ((defin*) OR guidline*) OR statement) OR determination) OR interpretation))

Scopus
((TITLE-ABS-KEY (aged) OR TITLE-ABS-KEY (elder*) OR TITLE-ABS-KEY (older AND adult*) OR TITLE-ABS-KEY (old AND peo-

ple))) AND ((TITLE-ABS-KEY (defin*) OR TITLE-ABS-KEY (guidline*) OR TITLE-ABS-KEY (statement) OR TITLE-ABS-KEY (deter-
mination) OR TITLE-ABS-KEY (interpretation))) AND ((TITLE-ABS-KEY (frailty) OR TITLE-ABS-KEY (asthenia) OR TITLE-ABS-KEY 
(frail*) OR TITLE-ABS-KEY (vulnerability) OR TITLE-ABS-KEY (prefrail) OR TITLE-ABS-KEY (pre AND frail) OR TITLE-ABS-KEY 
(incapacity) OR TITLE-ABS-KEY (fragil*) OR TITLE-ABS-KEY (comorbidity) OR TITLE-ABS-KEY (co-morbidity) OR TITLE-ABS-
KEY (co AND morbidity))) AND (LIMIT-TO (PUBYEAR, 2006))

Web of Science
(frailty OR asthenia OR frail* OR vulnerability OR prefrail OR pre frail OR incapacity OR fragil* OR comorbidity OR co-morbidity OR co 

morbidity) AND (aged OR elder* OR older adult* OR old people)
AND (defin* OR guidline* OR statement OR determination OR interpretation)
Embase
'aged':ab,ti OR 'elder*':ab,ti OR 'older adult*':ab,ti OR 'old people':ab,ti AND
'frailty':ab,ti OR 'asthenia':ab,ti OR 'frail*':ab,ti OR 'vulnerability':ab,ti OR 'prefrail':ab,ti OR 'pre frail':ab,ti OR 'incapacity':ab,ti OR 

'fragil*':ab,ti OR 'comorbidity':ab,ti OR 'co morbidity':ab,ti OR 'co-morbidity':ab,ti AND 'defin*':ab,ti OR 'guidline*':ab,ti OR 'statement':ab,ti 
OR 'determination':ab,ti OR 'interpretation':ab,ti

Ovid
(aged or elder* or older adult* or old people).mp. [mp = ti, ot, ab, tx, kw, ct]
(frailty or asthenia or frail* or vulnerability or prefrail or pre frail or incapacity or fragil* or comorbidity or co-morbidity or co morbidity).mp. 

[mp = ti, ot, ab, tx, kw, ct]
(defin* or guidline* or statement or determination or interpretation).mp. [mp = ti, ot, ab, tx, kw, ct]
ProQuest
((aged OR elder* OR (older adult*) OR (old people)) AND (defin* OR guidline* OR statement OR determination OR interpretation)) AND 

((incapacity OR fragil*) OR (comorbidity OR co-morbidity OR (co morbidity)) OR (frailty OR asthenia OR frail* OR vulnerability OR 
prefrail))

Fig. 1   Study flowchart demon-
strates the inclusion–exclusion 
process
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(3)	 Addressing all the primary causes of frailty (secondary 
cases were not considered).

Letters to the editor, editorial, animal studies, and con-
ference proceeding, were excluded. Moreover, all clinical 
trial studies used a definition of frailty that developed by 
other researchers and for this reason, they excluded from 
our study.

Study selection and data extraction

After removing duplicate studies, two researchers inde-
pendently assessed the eligible studies according to the 
inclusion and exclusion standards via screening titles 
and abstracts. The full text of the study was subsequently 
reviewed to see if a study meets the selection criteria; if 
there was any doubt regarding eligibility disagreement was 
resolved by a discussion between the researchers. In case 
that they could not reach a consensus, a third independent 
researcher was consulted.

A reference list of all the papers which met the quality 
criteria was reviewed to identify and select the relevant 
papers. In case of incomplete data or if the full-text was 
not available, the corresponding authors were contacted for 
additional information or full-text requests.

Finally, two researchers independently extracted the fol-
lowing data: author, publication year, the study region, title, 
the name of the journal, research type, frailty definition, type 
of frailty, the basis of frailty definition. All extracted data 
were stored in the Microsoft Excel file format.

Quality appraisal

The methodological quality of the eligible studies was 
assessed independently by two researchers using the 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) for cohort studies, Q–A Tool for 
review studies, Critical Appraisal Skills Program (CASP) for 
qualitative studies, Standards for Reporting Diagnostic accu-
racy studies (STARD), and STROBE checklist for cross-
sectional studies. The probable discrepancy between them 
was resolved by consulting the third independent researcher.

Results

Study selection

Totally, 104,370 papers were found in the initial search 
among which 48,931 papers were excluded due to duplica-
tion. From 55,439 remained papers, 55,069 were deleted 
after reviewing the titles and abstracts, then 370 studies were 
reviewed as full-text, and finally, 68 published papers were 

included in our study. The process of study selection is sum-
marized in Fig. 1.

Study characteristics

Of the 68 studies included in the review, 62 papers were 
published in English [2, 4, 5, 16–73], 2 in Portuguese [74, 
75], 1 in Japanese [76], 2 in Korean [77], and 1 in German 
[78] languages. One of the operational definitions of frailty 
was first reported in Japanese and in this case, a systematic 
study that evaluated the validity of the instrument in this 
article was used instead [79]. Of total 68 papers, 21 pro-
vided a conceptual definition [2, 4, 5, 16–28, 30, 31, 69, 73] 
(Table 2), 50 original articles [5, 16, 23, 24, 27–32, 34–80] 
(Table 3), 9 review articles [22, 28, 29, 33, 69, 72, 73, 79, 
80] (Table 4) provided a practical definition, and 12 research 
articles had both definitions of frailty.

In order to better understand these definitions, we have 
categorized them according to evaluation criteria into four 
sub-categories (physical, cognitive and psychological 
dimensions, nutritional, and social), which are summarized 
in Table 5.

Discussion

This study was carried out to conduct a systematic review 
of studies reporting a conceptual and operational definitions 
of “Frailty”. Although the development of the frailty theory 
was documented in the literature and the frailty concept was 
almost universally accepted [81], the researchers have not 
come up with a universally agreed upon unique definition, 
conceptual model, or operational definition of frailty [2].

Conceptual definitions

Numerous conceptual definitions of frailty have been pro-
posed and numerous researcher have addressed the issue of 
frailty from a different aspect. In 1994, an article defined 
frailty and briefly described it as an “evolving concept” and 
this concept persists to some extent until today [69]. Concep-
tual definitions are provided in Table 2. Winograd C.H. et al. 
(1988) defined frailty as ‘a condition that is neither “very 
independent” nor “very impaired” and that puts a person 
at the risk of several health consequences [17]. It should 
be noted that most conceptual definitions focus mainly on 
the physical problems that affect the older people [2]. Only 
very few definitions have focused on other aspects of the 
subjects’ functioning areas such as psychological ones [2]. 
There was only one definition that addressed other areas of 
vulnerability (i.e. a combination of biological, physiological, 
social, and environmental changes) [27].

1978 Journal of Diabetes & Metabolic Disorders (2021) 20:1975–2013
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Table 2   Conceptual definitions

First author Publication year Research type Frailty definition Quality 
assess-
ment

Winograd C.H 1988 Cross-sectional A state of being neither “too independent” nor “too 
impaired” that puts the person at risk for adverse health 
outcomes

14/32

Speechley and Tinetti 1991 Cross-sectional Classification into three groups: “frail” (possessed ≥ 4 
frailty factors), “vigorous” (< 2 frailty factors), or “tran-
sition” (not meeting the criteria for frail or vigorous):

Age > 80
– Depression
– Use of sedatives
– Near vision loss
– Balance and gait abnormalities
– Infrequent walking
– Decreased strength in shoulder
– Decreased strength in knee
– Lower extremity disability
(((To divide our elderly subjects into frail and vigorous 

groups based on clustering of demographic, physical, 
and psychological characteristics)))

12/32

Buchner D.M. and Wagner 1992 Review Conceptual definition: frailty as a state of reduced physi-
ologic reserve associated with increased susceptibility 
to disability

9/10

Walter M. Bortz 1993 Review Conceptual definition: diminished energy flow (interac-
tion) between the individual and their environment 
conceptual model: the physics of frailty (physical sci-
ences) frailty is reversible through the reestablishment of 
optimal energy flow

8/10

Ory M.G 1993 Systematic review The components of physical frailty are:
– Severely impaired strength mobility
– Balance
– Endurance

9/10

Rockwood K 1994 Review A vulnerability state resulting from a precarious balance 
between the assets maintaining health and the deficits 
threatening it

8/10

Kaufman S.R 1994 Qualitative The social construction of frailty (medical anthropology) 
frailty is a quality and a dynamic adaptational process 
on the part of elderly persons, families, and healthcare 
personnel

21/30

Brown I 1995 Review Frailty is diminished ability to carry out important practi-
cal and social activities of daily living

9/10

Hamerman D 1999 Review Complex and cumulative expression of altered homeo-
static responses to multiple stresses resulting in meta-
bolic imbalance

9/10

Bortz W.M 2002 Review A state of muscular weakness and other secondary widely 
distributed losses in function and structure

8/10

Hanneke Schuurmans 2004 Cross-sectional Frailty is a loss of resources in several domains of func-
tioning, which leads to a declining reserve capacity for 
dealing with stressors

17/32

Gobbens R.J.J 2009 Diagnostic accuracy study Integral conceptual definition of frailty: frailty is a 
dynamic state affecting an individual who experiences 
losses in one or more domains of human

functioning (physical, psychological, social), which is 
caused by the influence of a range of variables and 
which increases the risk of adverse outcomes. The actual 
state of a frail elderly person is a dynamic one. This 
state can be positioned on a continuum between non 
frail and frail

27/34

1979Journal of Diabetes & Metabolic Disorders (2021) 20:1975–2013
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Three conceptual definitions clearly refer to negative out-
comes. In Campbell and Buchner's definition, the negative 
consequence is “unstable disability.” Winograd and Fried 
also described the relationship between frailty and adverse 
outcomes but did not provide an explanation of what these 
adverse outcomes are in their conceptual definitions [2].

Functional definition

The operational definition, also known as the empirical defi-
nition, is in fact a concept that is expressed as the number 
of observable criteria [82]. As acknowledged at the begin-
ning of the article, there are several definitions of frailty, 
which makes it difficult to reach a consistent and accepted 

definition, and researchers also have difficulty comparing 
statistical results. Practical definitions are given in Table 3.

Definitions focusing on the physical dimensions 
of frailty

To date, various approaches have been proposed regard-
ing frailty. One of these approaches is to address frailty by 
focusing on the physical dimension. One of the most widely 
used definitions in this field was first proposed in 2001 by 
Fried et al., who introduced frailty as a syndrome called 
“frailty phenotype” [83]. This syndrome is defined by five 
indicators in which the elderly subjects who have had three 
or more criteria are defined as frail subjects. These criteria 
include: (1) unintentional weight loss of more than or equal 

Table 2   (continued)

First author Publication year Research type Frailty definition Quality 
assess-
ment

Robbert J. Gobbens 2010 Review Frailty is a dynamic state affecting an individual who 
experiences losses in one or more domains of human 
functioning (physical, psychological, social) that are 
caused by the influence of a range of variables and 
which increases the risk of adverse outcomes

9/10

Susanne Gustafsson 2012 Qualitative • Being bodily weak and ill
• Being negatively influenced by personal qualities
• Lacking balance in everyday activities
• Being dependent in everyday life
• Not being considered important
• Being hindered by physical milieu and defective com-

munity service
• Having an inadequate social network

25/30

Maarten Boers 2015 Review Linking the Frailty Concept to a New Definition of 
Health: health is the resilience or capacity to cope, and 
to maintain and restore one’s integrity, equilibrium, and 
sense of wellbeing in three domains: physical, mental, 
and social

7/10

Raphael D 1995 Diagnostic accuracy study Frailty is a diminished ability to carry out important prac-
tical and social activities in daily living

26/34

Campbell and Buchner 1997 Review A syndrome of multisystem reduction in reserve capacity 
as a result of which an older person’s function may be 
severely compromised by minor environmental stresses, 
giving rise to the condition of “unstable disability”

9/10

Strawbridge 1998 Cohort A syndrome involving grouping of problems and losses 
of capacities in multiple domains, which make the indi-
vidual vulnerable to environmental challenge

23/34

Dayhoff N.E 1998 Diagnostic accuracy study Frailty is diminished functioning combined with dimin-
ished self-rated health

27/34

Linda Fried 2001 Diagnostic accuracy study A biologic syndrome of decreased reserve and resistance 
to stressors, resulting from cumulative declines across 
multiple physiologic systems, causing vulnerability to 
adverse outcomes

29/34

Nourhashemi F 2001 Cross sectional A combination of biological, physiological, social, and 
environmental changes that occur with advancing age 
and increase vulnerability to changes in the surround-
ings and to stress

17/32
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to 4.5 kg in the last year or weight loss equal or more than 
5% of body weight during the mentioned period, (2) weak-
ness, reduced handgrip strength, (3) reduced endurance and 
energy, (4) reduced walking speed, and (5) reduced level of 
physical activity (5).

In fact, the phenotype of frailty is still valid although only 
one of dimensions of frailty has been addressed, it is com-
monly used in research and clinical practice [84]. Because 
Fried considered only the physical dimension as a criterion, 
some literatures also refer to this definition as “physical 
frailty.” In recent years, a number of assessment tools have 
been developed based on this approach that evaluate only the 
physical dimension [32, 39–41, 54, 57, 85].

The most commonly used tools for frailty screening are 
physical function, walking speed, and muscle strength. 
Despite the validity of the “frailty phenotype”, some believe 
that it has problems in implementation. Kristine E. Ensrud, 
for example, stated in a paper that the “frailty phenotype” 
is inapplicable in clinical settings and that the three com-
ponents, handgrip strength, walking speed, and physical 
activity, require sufficient knowledge on the distribution of 
measurement in a given population [41].

Other tools have been introduced that measure physical 
dimension of frailty, including the osteoporosis fracture 
(SOF) index, which is much easier to measure clinically 
and uses only three components to evaluate [41], short 
physical performance battery (SPPB), or other short perfor-
mance tests such as timed-up-and-go and handgrip strength 
test [32, 86]. Moreover “Frail tool” uses five questions to 
assess frailty and unlike the two previous scales, frail frailty 
phenotype and SOF, which require face-to-face assessment, 
FRAIL can be easily used by telephone and can be self-
administered. This tool is very economic and can be fre-
quently used in various populations [41, 80, 87].

The Survey of Health, Aging and Retirement in Europe 
(SHARE-FI) tool defines frailty close to the definition of 
the frailty phenotype, but it is not exactly the same. This 
definition eradicates one of the limitations of the “frailty 
phenotype”, which is its only applicability to the population 
aged 65 and over, whereas frailty is more related to biologi-
cal than chronological age. The SHARE-FI tool is applicable 
to people ≥ 50 years. However, this tool is not suitable for 
measuring frailty in elderly care centers and hospitals set-
tings as it does not target this population [54].

As we mentioned, there are several factors affecting the 
development of frailty, and poor nutrition status is one of 
these factors. An inappropriate diet is associated with an 
increased risk of chronic diseases, decreased antioxidant 
functions, impaired immune responses, increased risk of 
bone fractures, sarcopenia, and frailty. A systematic review 
study confirmed that the importance of quantitative (such 
as energy intake) and qualitative (such as nutrient quality) 
nutritional factors in the development of frailty syndrome Ta
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Table 5   Frailty definitions 
domains

Frailty instrument Physical Nutrition Psychologi-
cal/cognitive

Social

The frailty staging system (FSS)  +   +   + 
Winograd screening instrument  +   +   + 
SPPB  + 
Raphael  +   + 
Campbell and Buchner  +   +   + 
Strawbridge questionnaire  +   +   + 
Dayhoff  + 
Paw CMJMCA  + 
Index of frailty  + 
Frailty phenotype  + 
IADL  + 
VES-13  + 
Frailty index (92 items)  +   +   + 
GFI  +   +   + 
CGIC-PF  +   + 
CGA-FI  +   +   +   + 
aCGA​  +   + 
Clinical frailty scale (CFS)  +   + 
Puts MTE  +   + 
Edmonton frail scale (EFS)  +   +   +   + 
SOF  + 
Gobbens  +   +   +   + 
Thomas N. Robinson  +   +   + 
SHARE  + 
Tilburg frailty indicator (TFI)  +   +   + 
Lee DH  +   + 
FRAIL  + 
Social frailty  + 
Frailty trait scale (FTS)  +   + 
Frail nondisabled (FiND)  + 
Frailty risk index (FRI)  +   +   + 
CP-FI-CGA​  +   +   +   + 
Frailty screening index  +   + 
InterRAI home care frailty scale  +   +   +   + 
Kihon checklist  +   +   +   + 
Short screening instrument (FRESH-screening)  +   + 
Social frailty  + 
Social frailty index  + 
Social vulnerability index  + 
FRAGIRE  +   +   +   + 
Buchner  + 
Rockwood  +   + 
Bergman  +   +   +   + 
Speechley and Tinett  +   + 
Ory MG  + 
Sherbrooke Postal questionnaire (SPQ)  +   +   + 
IVCF-20  +   + 
Kaigo-Yobo check-list  +   + 
Korean frailty index  +   + 
Brief frailty index  +   + 

2007Journal of Diabetes & Metabolic Disorders (2021) 20:1975–2013
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[88]. The “Edmonton Frail Scale” (EFS), “Frailty Index”, 
and “Strawbridge Questionnaire” address the nutritional fac-
tors in detecting of frailty [31, 37, 53].

In general, it seems that frailty should be considered as 
a continuous gradient of impaired functioning of several 
biological systems, which we consider as a “frailty trait” 
attribute, and is affected by other factors such as environ-
ment, lifestyle, genetics, and comorbidity. Since it addresses 
only one dimension, Fried's definition is unable to accurately 
represent this continuous change [42]. On the other hand, 
this definition has been criticized for limiting the criteria and 
not paying attention to important domains such as cognitive 
deficits [84].

Despite the limitations of Fried’s definition, it can be 
applicable in primary health care services for the elderly 
without the need for a preliminary clinical evaluation. There-
fore, it is possible to use it at population levels to classify the 
population into three groups (robust and healthy, pre-frail 
and frail) [81]. We believe that tools developed based on 
Fried’s model address only one dimension of the health of 
the older adults, and each in fact have some strengths and 
weaknesses.

There is a fear that if the definitions of frailty focus exclu-
sively on physical criteria, attention to the subjects as a 
whole will be jeopardized. These conditions can also poten-
tially lead to disruption of care and consequently reduce the 
quality of care provided for frail individuals [89].

Definitions considering frailty as a syndrome

There is a strong evidence that other criteria should be con-
sidered as part of the frailty syndrome, as these criteria may 
be influenced by the same biological processes that lead to 
the manifestation of physical frailty. Cognitive impairment, 
mood disorders, sensory impairment, social status and sup-
port, chronic illnesses, and disability have been considered 
by many researchers as part of frailty syndrome, and by con-
sidering these criteria the ability to predict physical vulner-
ability and as a result, poor clinical outcomes increase [86]. 
An alternative model that was proposed by Rockwood et al. 
in 2005 was “Frailty Index” [46]. The frailty index (FI) was 
first introduced with 92 items. This index was developed 

based on the comprehensive geriatric assessment (CGA) to 
assess the frailty and cover the physical, cognitive, psycho-
logical, nutritional, and social domains [37, 46]. The CGA 
is widely used and accepted as an important approach to 
assess the care that the senior people need. The CGA is a 
multidimensional team approach to assess medical, func-
tional, psychosocial, and environmental needs of older adults 
[57]. The FI was developed followed by the criticisms of the 
physical frailty models. The “Frailty Index” includes health 
disorders in the physical, mental, and cognitive domains that 
are influenced by social and environmental factors, and does 
not address just physical ones. This index fully considers the 
concept of multidimensional frailty [56, 90].

Some researchers believe that cognitive evaluation is 
necessary to diagnose frailty because cognitive decline 
increases the predictive value of other adverse health indi-
cators. Nowadays, there is a consensus that frailty is a multi-
dimensional concept [90]. Ensuing the introduction of “the 
frailty index”, other practical definitions were developed 
that addressed not only the physical but also other dimen-
sions, such as the Edmonton frail scale and the Groningen 
frailty indicator [30, 53]. In the above definitions, includ-
ing Raphael D’s and Nourhashemi F’s definitions, and also 
according to the clinical global impression of change in 
physical frailty (CGIC-PF frailty) index, ‘disability’ is also 
considered in their assessment of frailty, whereas Gobbens 
believes that the existence of disability will dismiss all these 
assessment tools as useless [44]; as a definition is success-
ful only if it fulfils all necessary criteria, hence removing 
‘comorbidity’ and ‘disability’ from the definition [2]. Gob-
bens states that frailty assessment requires a tool that does 
not include disability but one which covers several areas 
of human functioning (physical, mental, and social) [44]. 
Considering the World Health Organization's definition of 
health [44], this researcher has defined frailty as a dynamic 
state; that is, a frail person is a person who was injured in 
one or more areas of performance (physical, mental, social) 
and was affected by a wide range of risk factors, which 
in turn increase the risk of adverse consequences [44]. In 
2010, the Tilburg frailty indicator (TFI) was developed by 
the same researcher, which assesses frailty with 15 questions 
in three areas, including physical, psychological, and social 

Table 5   (continued) Frailty instrument Physical Nutrition Psychologi-
cal/cognitive

Social

PRISMA  + 
Prognostic frailty score  +   + 
Trauma specific frailty index (TSFI)  + 
Geriatric functional evaluation (GFE)  +   +   + 
Modelo Fried adaptadi  + 
LUCAS  + 

2008 Journal of Diabetes & Metabolic Disorders (2021) 20:1975–2013
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domains [44]. There are other tools and definitions which 
have addressed all or parts of the frailty domains, but none 
provides a standard definition of frailty.

Definitions focusing on the social dimension

Social factors play an important role in moderating frailty’s 
adverse outcomes, and social factors appear to affect health 
outcomes at many levels, including biological, health behav-
iors (including diet, exercise, and smoking), availability of 
social support, and access to qualified health care [91]. 
Despite the development of the concept of frailty and the 
emergence of various definitions, the least researches and 
studies has been carried out in the field of social frailty. 
However, some researchers have focused specifically on the 
social field and have examined the importance of this field 
and its role in health and have proposed definitions focusing 
on the social dimension. Some studies offer a narrow defini-
tion of social frailty as “having a lack of social participation 
and social support”. However, other researchers have used 
various aspects of social frailty to define this concept [71]. A 
multifaceted concept that was proposed by Bunt et al. is the 
continuous risk for the loss of public and social resources, 
problem in self-management behaviors, activities, and capa-
bilities that are necessary to meet basic social needs [92]. 
Moreover, the results of a limited number of studies in this 
area show a shortage of social resources to meet the basic 
social needs as well as a lack of social activities, behaviors 
and problem in self-management capabilities that should be 
considered as the components of social frailty [92]. Maki-
zako defined “social frailty” by just five criteria: (1) leaving 
home less than the previous year, (2) meeting friends less 
than before, (3) self-feeling of unusefulness for friends and 
family, (4) living alone, and (5) not having daily conversa-
tions with others—and this definition has a significant rela-
tionship with the occurrence of disability [58]. In a study 
in 2017, Nigel Teo BSocSci also introduced the “Social 
Frailty Index” with seven items that included “living alone, 
lack of education, not having a trusted and reliable person, 
limited contact, limited social activities, financial problems 
and socio-economic deprivation”. Other studies have shown 
that the social frailty index without and with physical frailty 
could predict the burden of care in the older population [71].

A study in 2008 evaluated the views of twelve health pro-
fessionals on two broad definitions of frailty. Six main ideas 
emerged from the conversations: (1) definitions of frailty 
are complementary, (2) there is no potential for prevention, 
(3) defining frailty is a very complex task, (4) What is the 
concept of frailty? (5) The multidimensional definition is 
complete, and (6) frailty is a condition that can last a life-
time. Most experts believe that the definitions are comple-
mentary because frailty arises as a result of the interaction 
of biological, psychological, and social factors throughout 

life (the perception of health professionals of two definitions 
of frailty in elderly people) [93].

It is clear that any definition of frailty should meet the 
criterion of “practicality”. Practicality means that it should 
be modifiable by interventions or could be preventable. In 
addition, the definition of frailty should be able to serve as a 
developing tool for measuring and assessing frailty. Finally, 
a successful definition also should be “clinically reason-
able.” This refers to the acceptance of the frailty definition 
by those who use it in clinics [29, 94, 95].

It seems that frailty includes not only the physical health, 
but also comprised other components such as social, psy-
chological and biological aspects. Emerging problems in 
several dimensions of health maybe lead to comorbidity, dis-
ability, and vulnerability. In fact, the most vulnerable group 
in geriatric refers to older people, who have comorbidity 
or are disabled. The concept of disability, comorbidity and 
frailty, while differing with each other have a unique clinical 
management. There are strong associations between these 
three concepts and each one is a predictor of another ones. 
These concepts significantly correlated and often predict 
each other. Since frailty is considered as the core of aging 
syndrome, comorbidity and disability undoubtedly lead to 
frailty through “health deficits”. On the other hand, environ-
mental factors have roles in developing these health condi-
tions. Disability and comorbidity strongly are affected by 
environmental factors [93, 96, 97] (Fig. 2).

Strengths and limitations of the study

A comprehensive evaluation of and presenting concep-
tual and practical definitions together without considering 
the limitations of language is one of the strengths of this 
research, which leads to a broad understanding of frailty. 
One of the weaknesses of this study was that most of the 
studies were observational studies. Regarding the limitations 
of the research, it was not possible to estimate the pooled 
sensitivity and specificity of tools due to the lack of a gold 
standard definition. Moreover, we could not address the rela-
tionships and interactions between sarcopenia and frailty in 
older adults.

Conclusion

Screening and assessing frailty in older adults by using the 
different tools can be an important intervention approach to 
reduce the negative effects of this phenomenon on personal 
health and social services. A large number of researchers 
agree that a common international definition is essential 
for the development of screening, monitoring, and reduc-
tion of frailty’s adverse outcomes in the elderly. Despite the 
lack of consensus on the definition of frailty, we believe 
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understanding of frailty is not only important from the geri-
atric medicine opinion, but also is relevant to all medical 
specialties, as they frequently encounter elderly frail people 
in daily practices. Therefore training of the health providers 
for diagnosis and management of frailty is essential.

We also believe that it is impossible to have a con-
sensus over one single definition of frailty and such an 
expectation is a naïve one. Since the older people are too 
heterogeneous population to allow one tool to address 
all types of frailty conditions, and such a definition may 
even be impossible. We believe that a definition of frailty 
should have several criteria to refer different domains of 
health status. This multidimensional approach could be 
dynamic, predict negative consequences in the target 
group, and have simplicity in implementation as well 
as being practical. On the other hand, lack of a “Gold 
Standard” definition is another problem for future stud-
ies in frailty concepts. For this reason, we could not 
report the pooled sensitivity and specificity of the tools 
that addressed frailty. Even if we consider consequences 

such as mortality, disability, hospitalization, and living 
in a nursing home admission as the main criteria, we will 
still reach to different precision that are impossible to 
combine. Therefore, in the absence of a “Gold Standard” 
definition, it is suggested to choose the most appropriate 
definition and the most effective evaluation tool will be 
dependent to the purpose of the research and the charac-
teristics of the elderly population. Future studies may be 
able to determine to which scopes of these frailty defi-
nitions are more associated with cellular and molecular 
characteristics of cell senescence and the aging process. 
Recently, some studies in the field of epigenetics have 
been able to provide a genetic definition of the aging pro-
cess. Perhaps these definitions can help us determine the 
sensitivity and specificity of these definitions of frailty.
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