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introduction

Global populations are ageing and over the last few decades,
there has been a rapid increase in the absolute and relative
numbers of older people in both developing and developed
countries. this trend will even accelerate over the next two or
three decades (1). While this demographic transition presents
many opportunities, population ageing confronts our societies
with enormous challenges, such as the need to adapt and
organize healthcare and psychosocial care for aged individuals
(2, 3). Indeed, once admitted to hospital, older patients are at

risk of functional, physical, and cognitive impairment, which
can lead to loss of autonomy, and generally results in a burden
for the family, a need for professional helps, admission into an
institutional setting, or even death (4-10).

It has been established that frailty is a significant and
independent risk factor for disability, institutional admission
(Ia) and mortality (5, 11-14). a notable characteristic of frailty
is that not all frail individuals experience the same symptoms,
and frailty can be present in the absence of any specific
diseases, although it is more likely in combination with, or as a
consequence of co-morbidity (5, 14, 15). this means that frailty
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abstract: Objectives: to evaluate the predictive ability of four clinical frailty indexes as regards one-year rapid
cognitive decline (rcD – defined as the loss of at least 3 points on the MMSé score), and one-year institutional
admission (Ia) and mortality respectively; and to measure their agreement for identifying groups at risk of these
severe outcomes. Design: one-year follow-up and multicentre study of old patients participating in the SaFés
cohort study. Setting: Nine university hospitals in France. Participants: 1,306 patients aged 75 or older (mean
age 85±6 years; 65% female) hospitalized in medical divisions through an émergency department.
Measurements: Four frailty indexes (Winograd; rockwood; Donini; and Schoevaerdts) reflecting the
multidimensionality of the frailty concept, using an ordinal scoring system able to discriminate different grades
of frailty, and constructed based on the accumulation of identified deficits after comprehensive geriatric
assessment conducted during the first week of hospital stay, were used to categorize participants into three
different grades of frailty: G1 – not frail; G2 – moderately frail; and G3 – severely frail. comparisons between
groups were performed using Fisher’s exact test. agreement between indexes was evaluated using cohen’s
kappa coefficient. Results: all patients were classified as frail by at least one of the four indexes. the Winograd
and rockwood indexes mainly classified subjects as G2 (85% and 96%), and the Donini and Schoevaerdts
indexes mainly as G3 (71% and 67%). among the SaFés cohort population, 250, 1047 and 1,306 subjects were
eligible for analyses of predictability for rcD, 1-year Ia and 1-year mortality respectively. at 1 year, 84 subjects
(34%) experienced rcD, 377 (36%) were admitted into an institutional setting, and 445 (34%) had died. With
the rockwood index, all subjects who experienced rcD were classified in G2; and in G2 and G3 when the
Donini and Schoevaerdts indexes were used. No significant difference was found between frailty grade and rcD,
whereas frailty grade was significantly associated with an increased risk of Ia and death, whatever the frailty
index considered. agreement between the different indexes of frailty was poor with kappa coefficients ranging
from -0.02 to 0.15. Conclusion: these findings confirm the poor clinimetric properties of these current indexes to
measure frailty, underlining the fact that further work is needed to develop a better and more widely-accepted
definition of frailty and therefore a better understanding of its pathophysiology.
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is not synonymous with co-morbidity (12). thus, many authors
consider the frailty syndrome as a continuum from normal
ageing to a final state of disability and death, reflecting an
intermediate but distinct state between these two extremes (12,
16). Furthermore, it seems possible to differentiate frailty,
which seems to be reversible, from ageing, which is not (12, 14,
15). From this point of view, primary interventions could be
envisaged for older persons at risk to prevent them from
“entering” a state of frailty. Similarly, the implementation of
secondary interventions targeting correlates or specific
components of frailty could render the frailty syndrome at its
initial stages reversible and/or reduce its severe consequences
(5, 16, 17). 

Since the population of (frail) elderly people is still growing,
and health care utilization among this population is increasing,
the prevention of frailty, or the maintenance of or reduction in
the level of frailty should take priority among geriatric health
care professionals (2, 18-21). However, one of the main
hindrances is that to date, there is no consensually accepted
evaluative outcome instrument able to detect or measure frailty,
and usable both in clinical situations and experimental studies
(12, 16, 21, 22). Due to similarities and inter-relationships
between the frailty process and ageing and age-related chronic
disease (15), frailty is often considered as a combination of
ageing, disease, and other factors that make some aged people
vulnerable (12, 23). thus, from a preventive perspective, in
order to postpone or reduce severe consequences of frailty in
hospital settings, it is desirable to be able to accurately identify
patients at risk as early as possible after their admission and
therefore eligible for a specialised geriatric intervention in
hospital settings (17). Because, cGa constitutes an effective
medical approach to the elderly patients and it is widely used in
routine clinical practice (24, 25), several screening tools or
instruments measuring frailty have been constructed from
deficits observed in a structured clinical examination or
comprehensive geriatric assessment (cGa) and have been
validated (16, 26). 

using data from the SaFés cohort study (Sujet Âgé Fragile :
Évaluation et suivi – Frail elderly subjects: evaluation and
follow-up), the present study aimed to measure agreement
between four validated frailty indexes in indentifying
individuals at risk for severe outcomes (8, 10, 27, 28) and their
predictive ability for 1-year rapid cognitive decline,
institutional admission and mortality respectively. the four
frailty indexes were selected because they cover essential frailty
factors accessible through cGa, and reflect the
multidimensionality of the concept. Moreover, all four
screening tools use an ordinal scoring system that can
discriminate different grades of frailty severity.

methods

Study population

the population of the study was the SaFés cohort. the
design, the cohort sampling, and the inclusion and non-

inclusion criteria of the SaFés cohort study have previously
been described elsewhere (19). Briefly, 1,306 subjects aged 75
or over were hospitalized through émergency Departments
(éD) in nine teaching hospitals in France. to be eligible,
patients were to be 75 or over; to have been hospitalised in a
medical ward in the same hospital as the éD to which they were
initially admitted. Subjects were not eligible if hospitalisation
was into intensive care or surgery, or if admission did not occur
after admission to the éD. éach patient included was
interviewed and evaluated by a geriatrician familiar with survey
procedures. In the course of this interview, patients were
informed about the study, prior to signing the consent form. If
the clinical status and/or the cognitive status of the patient did
not enable informed consent, informed consent was signed by
each willing subject and/or their families or legal
representative. Follow-up was by telephone interview after 1
and 8 months and by face-to-face interview with the
geriatrician 12 months after the inclusion. the Institutional
review Board of the reims university Hospital (France)
approved the study.

Comprehensive Geriatric Assessment (CGA)

cGa conducted were conducted by the geriatrician, assisted
by a member of the healthcare team and/or the patient’s main
caregiver or both, during the first week of the hospital stay and
one year after the inclusion. cGa gathered a large quantity of
socio-demographic and clinical data (25). the following socio-
demographic characteristics were recorded: age, gender, living
location (private home vs. institution) and educational level
(primary, secondary or university studies). For individuals
assisted at home by an informal caregiver, the caregiver’s
burden was assessed by the zarit caregiver burden inventory
(29). a score less than 21 indicated presence of a significant
burden. clinical data included several measures. Functional
ability was assessed using katz’s activities of daily living
(aDL) (30). Dependency for the aDL was defined according to
the ability/inability of the subject to perform the following
activities: bodily care, dressing, using the toilet, continence,
moving about and feeding. Independent or slightly dependent
was defined as dependent for none or one item, moderately
disabled as dependent for two to four items, and severely
disabled as dependent for five or more items. évaluation of
balance disorders and risk of falling was performed using the
one-leg standing balance test (31) or by reference to the
occurrence of at least one fall in the preceding 12 months. Gait
disorders were assessed using the timed Get-up and Go test
(32). Dementia and delirium syndromes were systematically
recorded by a senior geriatrician according to the Diagnostic
and Statistical Manual fourth edition (DSM Iv) criteria (33).
Folstein’s MMSé score was used to grade the patient’s
cognitive state (34, 35). the presence of mood disorders or risk
of depression was ascertained using the Gilleard Scale (36)
with a threshold at 14. Malnutrition or risk thereof was assessed
using the Mini Nutritional assessment Short Form (MNa-SF)
and was defined as a score <12 (31). the risk of developing



pressure sores was assessed using the Norton scale: a score of
14 or less indicated a patient at risk (37). the charlson index
(38) was used to define three levels of co-morbidity (39): low
(0 to 1), medium (2 to 4), and high (5 or over). all other
medical conditions, medications, as well as sensory problems
were also recorded. 

Selection of frailty indexes, and measurement of frailty

severity

Based on a review of the literature, four frailty indexes were
selected for the present study: Winograd’s index (10); Donini’s
index (27); rockwood’s index (8); and Schoevaerdts’s index
(28). to be of interest, frailty indexes had to reflect the
multidimensionality of the frailty concept, be constructed on
the accumulation of identified deficits based on cGa, and use
an ordinal scoring system able to discriminate the different
levels of frailty severity. the four frailty indexes selected are
described in table 1. Based on the results of cGa conducted
during the first week of hospitalization by a geriatrician, the
1,306 patients of the SaFés cohort were categorized according
to three grades of severity: (G1) corresponded to individuals
who were considered as “not frail”; (G2) those who were
identified as being “moderately frail”; and (G3) defined the
“severely frail” group. Initially, in the rockwood’s index,
individuals were classified into four groups, from Group 0
(absence of frailty) to Group 3 (severely frail) (10). However,
the only difference between groups 0 and 1 was bladder
incontinence, and urinary incontinence on its own reportedly
has significant effect neither on one-year institutional
admission nor one-year mortality (10), Group 0 and Group 1
were merged to generate G1.

table 1

components of the four frailty indexes 

index components frailty index

Winograd Rockwood  donini schoevaerdts

(10) (8) (27) (28)

age • •
économic/Social problems* •
Living situation •
Perceived Health •
Functional status: Basic aDLs • • • •
Functional status: IaDLs •
Balance or risk of falls • •
cognitive function • • • •
Neuropsychiatric status •
Nutritional status • • •
Pressure sore risk •
comorbidity • •
Polypharmacy • •
Sensory assessment •

* Physical or mental abuse, financial problems, caregiver stress, no available caregiver,
marital stress, placement problems… aDL = activities of Daily Living; IaDL=
Instrumental activities of Daily Living.

End point measures

the endpoints studied were rapid cognitive decline (rcD);
institutional admission (Ia) and mortality occurring within the

first year of follow-up. rcD was defined, irrespectively of
aetiology, as the loss of at least three points at the MMSé score
within 1 year from inclusion (35, 40). all patients presenting
dementia with a minimum score of three on the MMSé and
who were followed-up for at least one year were included in the
subsequent analyses. concerning Ia, this outcome was defined
as incident admission into either a nursing home or other long-
term care facilities during the follow-up period of one year
(41). thus, individuals living in an institutional setting at the
time of inclusion were not considered for subsequent analyses
of this endpoint. the vital status was updated from the hospital
wards (using the hospital network data-processing, or by a
telephone follow-up) or, if missing, from the appropriate
registry department where deaths are systematically registered
in France (42).

Statistical analyses

a descriptive analysis of socio-demographic characteristics
and cGa results was performed. Numerical variables are
presented as mean ± standard deviation (±SD). For categorical
variables, number and percentage are presented. For predictive
validity on rcD, Ia and mortality, Fisher’s test was used to
compare percentages of events between frailty grades. the
level of significance was set at p =0.05. agreement between the
four frailty indexes was estimated using cohen’s kappa
statistic. agreement was considered as excellent for kappa
values of 0.81–1; good for 0.61–0.80; moderate for 0.41–0.60;
slight for 0.21–0.40; and poor for values lower than 0.21 (43).
all analyses were performed using SaS software version 9.1
(SaS System, SaS Institute Inc., cary, Nc).

Results

the socio-demographic characteristics and cGa data from
the SaFés cohort population are presented in table 2. two
thirds of the cohort were females (64.7%). the average age was
85.0±5.9 (range: 75 to 103 years). as shown in table 3, the four
indexes graded the SaFés cohort patients differently. the
Winograd and rockwood indexes classified the majority of
subjects as G2 (85% and 96%, respectively), while the Donini
and Schoevaerdts indexes classified patients mainly as G3
(71% and 67%, respectively). 

among the 1,306 patients in the SaFés cohort, 250, 1047
and 1,306 subjects were eligible for subsequent analyses of the
predictive ability of the frailty indexes for rcD, institutional
admission and mortality respectively. thus, during the one year
of follow-up, 84/250 (33.6%) subjects experienced rcD,
377/1047 (36.01%) were admitted into an institutional setting,
and 445/1,306 (34.1%) died. Whatever the frailty index
considered, an increasing level of frailty was associated with an
increased risk of Ia and death in the year following the frailty
screening. No significant associations were found between
grade of frailty and rcD. With the rockwood index, all
subjects who presented rcD were classified as G2. With the
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Donini and Schoevaerdts indexes, subjects who experienced
rcD were identified in both G2 and G3 groups (table 4). the
agreement between the different indexes for detection of frailty
and severity grading was very poor, with kappa coefficients
ranging from -0.02 to 0.15 (table 5).

table 2

Baseline characteristics of the SaFéS cohort

characteristics n %

age:  85 and over 641 49.1
Female gender 845 64.7
Living in an institutional setting 218 17.0
éducational level

Primary 873 71.0
Secondary 253 20.6
university 104 8.4

Number of katz’s aDL dependencies
0–1 271 21.4
2–4 347 27.4
5–6 647 51.2

Walking difficulties (timed-up and go test) 1 059 81.1
Gait and balance difficulties 661 51.2
Dementia (DSM-Iv criteria) 589 45.4
Delirium (DSM-Iv criteria) 261 20.1
Depression risk (Gilleard’s scale) 568 43.5
Malnutrition risk (MNa-SF) 1 007 77.1
Pressure sore risk (Norton’s scale) 524 40.2
Number of co-morbidities (charlson’s index)

0–1: Low level 871 66.7
2–4: Medium level 398 30.5
≥5: High level 37 2.8

Number of missing data: living location (20), educational level (76), aDLs (41), dementia
and delirium syndromes (10), Pressure sore risk (3), walking difficulties (1), gait and
balance disorders (15); aDL = activities of Daily Living; IaDL = Instrumental activities
of Daily Living; DSM-Iv = Diagnostic and Statistical Manual of Mental Disorders, fourth
edition; MNa-SF = Mini nutritional assessment short form. 

table 3

Grades of frailty at the time of inclusion according to the four
frailty indexes

grade 1 grade 2 grade 3

(not frail) (moderately frail) (severely frail)

frailty indexes n % n % n %

Winograd (10)  (n=1098) 14 1.3 929 84.6 155 14.1
rockwood (8)  (n=1293) 50 3.9 1238 95.7 5 0.4
Donini (27) (n=1269) 8 0.6 366 28.8 895 70.6
Schoevaerdts (28) (n=1228) 122 9.9 280 22.8 826 67.3

discussion

this study of the 1,306 patients from the SaFés cohort
shows that screening for frailty at the beginning of a hospital
stay can strongly predict one-year adverse outcomes related to
frailty. this cohort is a representative sample of the population
of patients aged 75 years or over hospitalised in France, and
thus places this study in a pragmatic approach to detection of
frailty (2). 

the four frailty indexes considered, and constructed on the
accumulation of identified deficits based on cGa, were able to
predict institutionalisation and mortality during the 12 months
of follow-up. Surprisingly, they did not predict rcD. Indeed, a

large body of evidence has raised the possibility that physical
frailty may be a risk factor for both mild cognitive impairment
and/or dementia (44). Physical frailty has been defined
according to various criteria, such as non-intentional weight
loss (45); lower fat-free-soft tissue mass and lower fat mass
(46); a body mass index lower than 21 (47); change in four
instrumental activities of daily living performance (48) and
more recently, as a composite measure (5, 6, 49-52). the lack
of ability to predict rcD observed in our study could be also
explained by a sample effect, due to the heterogeneity and the
high level of frailty observed within the SaFés cohort, as well
as the number of events recorded after one year of follow-up (n
= 84 for rcD). Indeed, 45% of the cohort presented a dementia
syndrome at inclusion, with an average MMSé score of 16±5.
In a previous study concerning the same 250 demented patients
drawn from the SaFés cohort [35], the initial MMSé score was
an independent predictor of rcD in the follow-up period of 12
months. thus the risk of rcD appeared greater when the initial
MMSé score was high.

Interestingly, when rcD was considered as the primary
outcome in the SaFés cohort, a set of social, functional
(including levels of autonomy), nutritional and behavioural
factors were identified as independent predictors (35).
Moreover, several articles based on the SaFés cohort have
confirmed that different identified deficits based on cGa are
able to predict the loss of autonomy (18), mortality (18, 42, 53,
54), Ia (41), early unplanned readmission (55), rcD (35), and
prolongation of hospital stays (19, 56, 57). Based on recent
publications, all these independent factors are considered as
being among the essential components on frailty (58-60). thus,
factors such as nutritional status, physical activity, mobility,
strength, energy (physical domain), cognition, mood
(psychological domain) and social relations/social support
(social domain) reflect the multidimensionality of the frailty
concept (21). 

While controversy continues to exist on the choice of the
components to be included in frailty indexes, a recent review
conducted by abellan van kan highlighted the growing
evidence that gait speed could be considered as a single-item
frailty screening tool (26). the evaluation of gait speed over a
short distance emerges from the literature as a tool with the
capacity to identify frail older adults, while slow gait speed has
been proven to be a strong predictor for frailty-related adverse
outcomes. Still more recently, Xue et al (61), with a median
follow-up time of 10 years, showed that monitoring the rate of
decline in grip and hip flexion strength may greatly improve the
identification of women most at risk of dying.

after 30 years of research on this topic, no clear consensual
definition of frailty has yet emerged from the literature, and a
large array of models and criteria have been proposed to define
the syndrome. two main definitions based on clusters of
components are found in literature: a physical phenotype of
frailty proposed by Fried et al (6), comprising a list of five
measurable items of functional impairment, which coexists
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with a multidomain phenotype, based on frailty indexes
constructed on the accumulation of deficits identified by cGa
(26). However, controversy continues to exist on the choice of
the components or deficits to be included in the definition. thus
a large array of models and criteria has been proposed to define
the syndrome and this mainly because the choice of frailty
components depends on how frailty is  defined (12, 16).
alternatively, frailty has been associated with age-related
effects on health (62), co-morbidities (10, 62-65) or functional
disability (10, 66-69). Few authors think that age does not have
any effect (67), or that frailty is a pre-disability stage, making
disability a consequence of frailty rather than its cause (16, 70-
73). Whether disability should be considered in frailty
definitions and assessment tools is still widely debated (16). 

recently, an integrated conceptual model of frailty was
presented that reflects current thinking and is based on the
following definition: “frailty is a dynamic process affecting an
individual who experiences losses in one or more domains of
human functioning (physical, psychological and social), which
is caused by the influence of a range of variables and which

increases the risk of adverse outcomes” (58, 59). thus,
according to the concept proposed by Fried et al (6), the
physical phenotype considers disability and comorbidities (such
as dementia) as distinct entities and therefore, outcomes of the
frailty syndrome (12, 16, 70-73), whereas comorbidity and
disability can be components of the multidomain phenotype
(26). the relationship between frailty and the adverse outcomes
usually measured as complications is not direct and covers an
intermediate step, which is disability (not only functional, but
also psychic and cognitive). therefore, disability should be
considered as the main complication of the frailty process and
is itself also the main explanatory factor for institutional
admission (41) and/or death (42, 53, 54). However,
interestingly, disability is often a core component of frailty
indexes, such those used in the present study (see table 1). this
probably explains why it has been demonstrated that expanded
models of physical frailty, like frailty indexes, over increased
the predictive capacity for poor clinical outcomes like
institutional admission or mortality, when compared with the
predictive capacity of the physical phenotype (26). Indeed, the
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table 4

Incidence rates of rapid cognitive decline, institutional admission and mortality within the year following inclusion in the SaFés
cohort study for each frailty grades defined according to the four validated frailty indexes respectively

Rapid cognitive decline 1-year institutionalisation 1-year mortality

frailty indexes g1 g2 g3 g1 g2 g3 g1 g2 g3

n (%) n (%) n (%) p* n (%) n (%) n (%) p* n (%) n (%) n (%) p*

Winograd (10) 2 (67) 65 (31) 8 (42) .25 0 (0) 275 (30) 49 (32) .03 1 (7) 278 (30) 73 (47) <.001
rockwood (8) 0 (0) 84 (34) 0 (0) - 2 (4) 370 (30) 1 (20) <.001 4 (8) 436 (35) 3 (60) <.001
Schoevaerdts (28) 0 (0) 11 (37) 71 (33) .57 11 (9) 42 (15) 303 (37) <.001 3 (38) 106 (29) 322 (36) .05
Donini (27) 0 (0) 7 (35) 76 (33) .88 0 (0) 89 (24) 282 (32) .007 10 (8) 61 (22) 344 (42) <.001

Grades of frailty severity: G1 = Not frail – G2 = Moderately frail – G3 = Severely frail; *p < 0.05 indicates a significant difference between the three frailty grades according to Fisher’s
exact test 

table 5

Measurement of the agreement between the four frailty indexes* 

frailty indexes Rockwood (8) donini (27) schoevaerdts (28)

frailty
severity G1 G2 G3 total G1 G2 G3 total G1 G2 G3 total

Winograd[10] G1 2 12 0 14 0 5 9 14 5 8 1 14
G2 36 892 0 928 5 271 644 920 89 211 598 898
G3 9 144 1 154 3 39 111 153 9 29 113 151

total 47 1048 1 1096 8 315 764 1087 103 248 712 1063

Kappa= .03 Kappa= .01 Kappa= .02

rockwood G1 0 31 17 48 25 17 8 50
G2 8 334 867 1209 95 261 810 1166
G3 0 0 2 2 0 0 2 2

total 8 365 886 1259 120 278 820 1218

Kappa= .02 Kappa= .00

Donini G1 0 0 7 7
G2 71 106 179 356
G3 49 169 634 852

total 120 275 820 1215

Kappa= .15

*the inter-tool agreement (two by two) was estimated using cohen’s kappa  statistic. agreement is considered as: excellent for kappa values of .81–1; good for kappa values of .61–.80;
moderate for kappa values of .41–.60; slight for kappa values of .21–.40; and poor for kappa values lower than .21; Grades of frailty severity: G1 = Not frail – G2 = Moderately frail –
G3 = Severely frail



grades of frailty severity, as constructed with the frailty indexes
used in the present study (8, 10, 27, 28), are more groups of
incapacity levels than risk grades of subsequent incapacity. the
physical phenotype of frailty proposed by Fried et al and
adopted as a working definition by the american Geriatric
Society (6, 13), constitutes a step further in identifying pre-
disability subjects. Frailty is thus considered as a clinical
syndrome, defined by the presence of three or more of the
following symptoms: (1) unintentional weight loss (4-5 kg in 1
year); (2) self-reported exhaustion; (3) weakness (grip strength
<20% in the nondominant hand); (slow walking speed (<
0.65m/second) and (5) low physical activity. this phenotype is
only based on physical domains and therefore neglects other
potentially important components of frailty, such as mood,
cognition, sensory impairments and socioeconomic aspects of
older adults’ lives (12). Furthermore, it is almost impossible to
use in routine clinical practice, because it requires knowledge
of the underlying population distributions of its components,
which also vary with sex and body size (12, 61). Moreover, all
the defining characteristics or domains defining clinical frailty
can also be easily applied to the definition and characterization
of the aging process itself and/or age-related diseases (15, 74).
thus, from a practical point of view, an earlier identification of
the propensity to frailty would be useful to prevent or delay its
more severe consequences. Because it may be too late for
effective intervention once overt clinical symptoms have
already appeared, the most promising parameters for
investigations could be biological variables (14, 15, 74). the
results of several large studies clearly demonstrate that
increased plasma IL-6 levels, decreased total and HDL
cholesterol and insulin-resistance were most strongly associated
with the frailty syndrome (14, 15). No real association was
found with hormones and immunological parameters or with
telomere length. However, what effectively triggers the
homeostatic failure, whether one or multiple physiological
parameters, chronic or acute diseases, is still not clearly
established (74). It is therefore not surprising that there is
currently no consensus concerning the cause of frailty, probably
reflecting the complexity of the multiple interconnected
physiological processes which become dysregulated with
ageing. 

In conclusion, the present study confirms the results of the
recent review conducted by de vries et al (21) concerning the
poor clinimetric properties of frailty indexes and current
instruments used to evaluate outcome measures of frailty. In
addition, while frailty undoubtedly exists as a clinical geriatric
syndrome, our results highlight that much further work is
required, for a more appropriate and more widely-accepted
definition of frailty, and to elucidate the interrelated
physiological pathways of frailty. It is only through a
comprehensive understanding of the pathophysiological
pathways of the frailty process that effective preventive
interventions can be properly designed to improve quality of
life in the rapidly increasing population of elderly.
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