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AbstrAct 

Frailty represents a growing challenge to modern health-care 
systems. This paper reports on a conference on frailty held 
in Athens in January 2012. Papers from 11 groups, including 
those of the authors, were presented and discussed over two 
days. Several approaches to frailty and its operationaliza-
tion (including biomarkers) and to social vulnerability were 
discussed. The search programs that incorporate multiple 
measures and allows them to be tested were encouraged.

Key words: frailty, phenotype, index, risk, aged, biomarkers, 
social vulnerability

How best to operationally define frailty for both clinical and 
research purposes remains a matter of debate. In January 
2012, the authors took part in a consensus meeting jointly 
sponsored by the International Association of Geriatrics and 
Gerontology, the World Health Organization, and the Société 
Française de Gériatrie et Gérontologie. The meeting, con-
vened in Athens, brought together 10 participants and more 
than 30 observers. The goals were to discuss how frailty might 
be studied, and how insights from frailty studies might be 
rapidly transmitted to the clinical and scientific communities. 
As the topic of frailty is of interest to Canadian geriatricians, 
the results of these deliberations are summarized here.

The introductory session, by Dr. Meropi Violaki, Presi-
dent of the Hellenic Association of Gerontology and Geri-
atrics, drew attention to the financial challenges now facing 
Greece. She pointed out that it would be elderly people (and 
others on fixed incomes) who would be hardest hit, and the 
frail who would find it hardest to cope. The opening introduc-
tion, therefore, drew to attention the link between frailty and 
social vulnerability, a theme explored in a subsequent paper 
by Prof. Luis Miguel Gutierrez-Robledo.

The first scientific session of the conference came from 
Prof. Howard Bergman, who outlined the broad clinical and 
scientific challenges of frailty. His paper underscored that 
understanding frailty has a clinical motivation: we need 

to help clinicians and we need to help scientists help clini-
cians. He drew attention to the fact that the vast majority of 
older people are not looked after by geriatricians, including 
older adults who are frail. Frailty research and debate has 
opened new horizons in understanding the aging process, 
the heterogeneity of older persons, and the potential to iden-
tify independent vulnerable older adults and prevent/delay 
adverse consequences.(1) 

The presentation highlighted results from the FrData 
(International Database Inquiry on Frailty) project, which 
considers seven possible frailty domains. Prof. Bergman 
noted that the Fried model,(2) as well as most other models, 
robustly classify risk in relation to mortality and other adverse 
outcomes, such as disability. Most of the research in frailty 
has consisted of analyzing the explanatory ability (i.e., test-
ing frailty as a significant risk factor for adverse outcomes 
within a given sample). However, little is known on the true 
predictive ability of frailty to predict accurate outcomes in 
new, out-of-sample subjects. Even highly significant risk fac-
tors can make poor predictors for a prognostic tool.(3) 

Risk and prediction can also vary, based on the popula-
tion, setting, and outcome that is studied. This is likely to be 
particularly true in clinical settings where, for example, medi-
cal oncology series with their likely high mortality will have 
systematically different accounts of the outcomes of frailty 
than would patients being evaluated for elective percutane-
ous coronary interventions, where mortality is much lower.

The presentation concluded that frailty research in 
general has opened up our understanding of frailty. What is 
needed now is a robust clinical instrument that can identify 
people at risk and, along with that, intervention research to 
either alter the cause of frailty or delay the onset of adverse 
outcomes—in particular, disability. The use of frailty mark-
ers per se, rather than their exact nature, may prove to be 
most important.(4) One size does not fit all with regard to the 
exact items used; our overarching goal must be to improve 
outcomes in our most vulnerable patients.

The second paper, presented by Dr. Matteo Cesari from 
Toulouse, France, looked first for consensus that frailty is a 
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syndrome (or at least a state) that increases vulnerability to 
endogenous and exogenous factors. He also underscored the 
fundamental nature of frailty as the basis for the practice of 
geriatric medicine, and compared our disciplined approach 
to patients with multiple disorders, which seeks to embrace 
their complexity, with the approach of single system (sub) 
specialties that aim to reduce the problem for their own area 
of concern.

Dr. Cesari proposed that it is important to define frailty 
as a disease, and focused on how social determinants typi-
cally define disease. Typically, a problem is identified as a 
disease from a consensus conference that holds two goals, 
which hopefully are not contradictory: to contrast normal 
from abnormal, and to contrast those who might benefit from 
treatment directed at that disease from those who would not.

For this reason, he proposed to focus on mobility and 
made the case that this is robust (spans from animals to 
humans).(5) He noted that we have data to build age-specific 
nomograms, and that in both cancer and cardiac surgery, 
mobility is the single best prediction of mortality. Such a 
measure could be used in busy clinical settings, although 
he cautioned that there is more to a frailty definition than 
mortality prediction.

In the general discussion that ensued from these two 
presentations, attention was drawn to the context dependence 
of any clinical frailty definition. The two papers were united 
in motivation, but at odds on operationalization. Prof. Berg-
man pointed out that the FrData analyses did not find that gait 
speed trumped other measures.(4) Likewise, timed mobility 
testing would be an unlikely frailty screening test for people 
about to undergo elective hip replacement.

The discussion was divided as to the urgency of the 
need to come up with a frailty measure that, if useful, 
could be widely taken up in other settings. The need not 
to be outflanked by other groups (in particular government 
officials) was raised. Likewise, an analogy was made with 
dementia, another common condition under the care of geri-
atricians. Prof. Bruno Vellas from France commented that 
the establishment of memory impairment dementia clinics 
had proved a boon to understanding dementia. In his view, 
a “frailty clinic” might likewise add dramatically to our 
understanding of how frailty operates. For this to happen, 
he proposed that some initial starting point definition should 
be adopted, with the expectation that it would be revised as 
our understanding improved. 

Despite the controversy over how to proceed and whether 
an interim measure strategy would be worthwhile, there was 
support for an approach to frailty that was not binary or even 
tri-particle. Instead, the need to better grade the severity of 
frailty achieved near consensus.

Prof. Luis Miguel Gutierrez-Robledo from Mexico City 
presented on social factors and how they might determine 
frailty.(6) He noted that social factors are non-controversial 
determinants of health, including those that arise from early 
life. Incorporating this into a model of frailty is conceptually 

straightforward in that, in general, social factors predispose 
and even precipitate frailty.

But how are they modulated? For example, low socio-
economic statistics give rise to certain comorbidities (obesity 
and its consequences), which interact to predispose to frailty. 
Further, diabetic control and medication access are lower 
amongst the poor.  Similarly social inequality increases the 
risk of adverse outcomes amongst the frail.(4) 

Prof. Gutierrez-Robledo proposed allostatic load (“a cu-
mulative index of wear and tear across multiple physiological 
systems”(7)) as a mediation. In other words, if frailty (espe-
cially phenotypic frailty) reflects impaired reserve, it may be 
captured by the notion of allostatic load, which might also 
express how social vulnerability exerts its impact.  Similar 
to the notion of reduced mobility as a useful single indica-
tor, he noted the concept of life space assessment(8)—being 
the physical distance a person routinely travels to perform 
activities—as holding out the possibility of a single measure 
that might capture social vulnerability. He concluded that 
the existing evidence makes it clear that physical frailty and 
social vulnerability are linked.

Prof. Antonio Cherubini from Perugia, Italy looked at 
scales which could quantify frailty. He began by noting that 
frailty is a dynamic process, which gives rise to the possibil-
ity that it could be a focus for intervention. In consequence, 
frailty measures must be able to be useful as screening tools 
and as responsive measures. Like some other speakers, he 
distinguished between two main approaches—the frailty 
phenotype(1) and the deficit accumulation approach.(9)

The frailty phenotype is a uni-dimensional construct, 
and notably does not include impairments in cognition and 
affect, and may not be readily operationalized in clinical 
practice. The deficit accumulation approach was seen to cap-
ture the multidimensional nature of frailty and to be soundly 
based in the mathematics of complex systems.(10)  Even so, it 
was felt to be time-consuming and thereby difficult to apply 
in routine practice, and to lack a pathophysiological model. 
Instead, a short physical performance measure was proposed 
as a frailty screening method that could also be responsive 
enough for use in clinical trials. Its widespread use in pri-
mary care was seen as providing strong support  for its use.  

Prof. Leocadio Rodriguez Manas from Madrid, Spain 
presented the results of the frailty operative definition-
consensus conferences. The results are embargoed but a 
paper is forthcoming. Initially, there was no consensus 
amongst more than 50 experts. The final version is expected 
to propose a half-dozen key components to frailty. Valida-
tion of the approach, and assessment of its reliability and 
responsiveness, is already under way.  Some nuance is likely 
to be needed to fully appreciate all the points on which 
consensus was achieved.

A second part of this presentation outlined the design 
of a study to investigate the impact of a multi-model inter-
vention on frailty in diabetes. Patients aged 70 years and 
older will be targeted. The questions will focus on how a 
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frailty intervention can affect function, cognition, mobility, 
and quality of life. Finally, Prof. Manas noted the grow-
ing recognition of the importance of studying frailty. For 
example, the European Union’s Future Age program set as 
a key question, “What is frailty?”  In this regard, he saw as 
essential the frailty operational definition consensus confer-
ences recommendation.

In the ensuing discussion on the use of clinical scales, 
ethical issues in particular were raised. It was underscored 
that frailty scales should not be punitive, used to deny treat-
ment, or negatively affect the self-image of people who now 
are to be labeled as frail.  Instead, frailty measures should 
be employed to optimize treatment, and especially to adapt 
treatment routines to maximize benefit and to prevent harm 
from the “whole person” perspective afforded by a focus on 
frailty. It was also emphasized that a frailty measure should 
be used as a means to optimize treatment for everyone, both 
fit and frail.

Next, Prof. Kenneth Rockwood presented on the question 
of “how deficit accumulation gives rise to frailty”.(11) Prof. 
Rockwood proposed that frailty is a multiply determined 
vulnerability state. People who are frail are at risk of many 
adverse health outcomes, including death. For any individual, 
this risk can only be expressed probabilistically. Even very fit 
people can suddenly die or become catastrophically disabled, 
but their risk of both is much lower than that of a very frail 
person who might nevertheless suddenly succumb without 
worsening health. 

Frailty occurs with ageing, a stochastic, dynamic pro-
cess of deficit accumulation.  Deficits occur ubiquitously at 
subcellular levels, ultimately affecting tissues, organs, and 
integrated organ action, especially under stress. Some people 
are disposed to accumulate deficits at higher rates but, on 
average, deficit accumulation varies across the life course 
and likely is mutable. In this way, the clinical definition of 
frailty is distinct from the statistical definition, which sees 
frailty as a fixed factor for an individual.

Recent, early animal work links subcellular deficits 
to whole body frailty.(12) In humans, clinically detectable 
health deficits combine to increase the risk of adverse health 
outcomes. The rate of deficit accumulation occurs with 
remarkable regularity around the world, as does a limit to 
frailty. Of note, when more than 20 deficits are counted, these 
characteristics are indifferent to which deficits are considered.  

The expression of risk in relation to deficit accumulation 
varies systematically. For example, at any given level of deficit 
accumulation, men are more susceptible to adverse health 
outcomes than are women. Likewise, in China, the lethality 
of deficit accumulation appears to be higher than in Western 
countries.(13) As a consequence, it may be necessary to better 
distinguish between frailty and physiological reserve; the lat-
ter may apply chiefly in relation to microscopic deficits. The 
expression of frailty risk in relation to deficit accumulation 
depends on the environment, including both the physical 
and social circumstances in which people find themselves.

Prof. Cornel Sieber from Germany presented on bio-
markers in relation to frailty.  Biomarkers were defined as 
a characteristic that is objectively measured and evaluated 
as an indication of a normal biological process which can 
be used to monitor the effect of an intervention.(14) He first 
reviewed the idea that the physical aspects of frailty (and not 
the psychological or social aspects) would be the object of 
inquiry of a biomarker.  Provocatively, he proposed that the 
frailty phenotype reduces to sarcopenia, a point elaborated 
elsewhere.(15)  

Prof. Sieber contrasted two approaches to biomarkers: 
those which accumulate with age, and those that diminish 
with age. The ageing deficit model would be clearly the 
case if there are multiple neuroendocrine pathways. Like-
wise, biomarkers that assayed nutrients and anti-oxidants 
might be expected to decline with age. The ageing excess 
model says that there are too many bad factors—especially 
pro-inflammatory protein factors. A growing literature 
has documented the correlation between inflammatory 
markers and frailty (e.g., IL-6(16)). Likewise TNF alpha 
antibody levels correlate with muscle strength and respond 
to an exercise intervention.(17) Other frailty parameters 
might include hemoglobin, HDL, and neopterin, several 
nutritional parameters (Vitamins D, B, C and E), transco-
balamin, and carotinoids.(18) In general, however, although 
each measure is correlated with frailty, none is specific; in 
any case, they usually go unmeasured. Finally, Prof. Sieber 
drew attention to the biomarkers associated with cachexia, 
and how the clinical definition of cachexia(19) overlaps with 
the Fried frailty definition.(2) It also includes commonly 
used biomarkers (CRP, IgG, anemia). On these grounds, 
he proposed that biomarkers may become more likely to 
be used clinically.

Prof. Alfonso J. Cruz-Jentoft from Madrid, Spain pro-
posed that frailty is best described as a geriatric syndrome. 
He then  asked, “What is a geriatric syndrome?”.  Borrowing 
from casuistry, he said that it could then be understood as 
arising from the description of typical clinical scenarios of 
people who would readily be recognized as frail. (In this, 
he echoed HB’s opening statement to the conference that, 
for clinicians, frailty was like pornography: hard to define 
but easy to recognize when they saw it.) He quoted one 
proposition that frailty scenarios had in common, their be-
ing “multifactorial state of accumulated deficits that leads 
to increase vulnerability.” He noted that delirium, by way 
of an example, had multiple complex causes but still was a 
recognizable entity.

Frailty as a multicomponent syndrome mandates a 
multifactorial intervention, perhaps best directed to shared 
risk factors.(20) According to this view, frailty can be seen as 
an intermediate path by which the adverse effects of typi-
cal geriatric syndromes are mediated. Prof. Cruz-Jentoft 
proposed, however, that functional decline was present at 
all steps of the model and thereby entangling frailty with 
disability. By contrast, he proposed that sarcopenia and 
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frailty are intrinsically linked through shared risk factors.  
Sarcopenia, the decline in lean body mass, is a syndrome 
characterized by progressive and generalized loss of 
skeletal muscle mass, predisposing to adverse outcomes. 
Studies that investigate whether sarcopenia was at the 
base of all frailty would be of great use in understanding 
frailty mechanisms.

His proposition rests on frailty as a risk model (more 
than as a clinical entity), and on the most useful insights 
coming from studying frailty as a pre-disability state. In 
this way, subclinical sarcopenia might occur before the 
other parts of the frailty phenotype, and be readily linked 
to biomarkers. Cognition, he noted, is not well modeled by 
sarcopenia, so this needs work. Intriguingly, mild motor 
deficits, especially in gait, have been linked to the develop-
ment of dementia. This may provide a useful link. Further, 
sarcopenia is the subject of a drug study, and its treatment 
may well improve frailty.

Prof. Jean-Pierre Baeyens from Brussels, Belgium 
proposed a competency model, which focused on the ways 
in which people adapt to their deficits to maintain their own 
functionality. Its assessment requires the assessment of 
the individual’s functionality, plus the functionality of the 
environment. How to assess individual functionality would 
therefore be a key component of frailty assessment.

The classic models of adding years to life are supplemen-
tal by increasing the quality of life of the years that remain 
(i.e., adding life to years). Prof. Baeyens emphasized that 
doctors need something that they can use in seconds, and 
therefore he endorsed the Study of Osteoporotic Fractures 
three-item approach to frailty (weight loss > 5 lbs between 
two examinations), inability to rise from chair (five times 
without using the arms), and the answer to the question, “Are 
you feeling full of energy?”(21) This can be done by a family 
physician, nurse or pharmacist—even social workers or home 
help personnel. (Who gets home help without being frail?) 
After this screening, he proposed that the MDS-Inter RAI 
should be employed.(22)

The discussion about these two papers was of some inter-
est. It revealed a split within the audience of experts: those 
who saw frailty as a “pre-clinical disability” state, and those 
who saw it as a continuously distributed process in which 
frailty would be staged across a range of severity states, 
many of which would be staged by the degree of disability. 
Those who see frailty chiefly as a pre-clinical disability 
argue that, from a public health standpoint, the biggest gain 
comes from people who are at an increased risk (and in this 
way frail) but without frank disability. People with frank 
disability, they argue, are known to be at risk, are readily 
recognized as being disabled, and do not benefit from being 
re-named as frail. Those who view frailty as a continuously 
distributed process see things differently: frailty is a vulner-
ability state, and people who are disabled can almost always 
be worse (i.e., “disability” does not adequately grade their 
vulnerability state).

Dr. Frederique Retornaz from Marseilles discussed the 
heterogeneity in health status of older adults’ referral to a 
medical oncology service. Clearly, some patients will be 
too frail to benefit from toxic chemotherapy regimes. But 
weight loss, fatigue, reduced activity, and even slowing can 
be part of any concern, so that some will be misclassified 
as frail on this basis. She reviewed a Canadian pilot study 
of frailty markers that were found to be common in older 
adults referred for chemotherapy who were not otherwise 
clearly disabled or who had much co-morbidity.(23) Of these, 
impaired grip strength predicted toxicity.  She reviewed a 
second recent paper from a surgical oncology series that 
showed a dose response in relation to frailty markers. It was 
noted, however, that the paper used a non-standard clas-
sification, with 0 or 1 frailty marker being the “non-frail” 
group, 2–3 being intermediate group, and 4 or 5 being the 
frail group.(24)

Dr. Retornaz presented data from her own clinic which 
showed that 84% of older adults had at least one frailty 
marker, so that this did not change management. Only a 
Comprehensive Geriatric Assessment identified those who 
needed their treatment course adjusted and for that, cognition 
and mobility were the most important considerations. She 
called for a specific Oncology Geriatric Assessment.

Dr. Liang-Kung Chen from Taipei presented on how 
frailty might be taken into account in older patients treated 
for cardio-metabolic diseases. He noted that frailty and all 
cardio-metabolic diseases occur quite often, in the range of 
25%–50%, and that frailty influences the outcome of the 
disease. For example, in chronic kidney disease, the pres-
ence of frailty, measured using the frailty phenotype, was as 
powerful as the presence of microalbuminaria in predicting 
adverse outcomes.  

He proposed that adding frailty to risk scoring in cardio-
metabolic disease (where such risk stratification is routine) 
could be beneficial. He noted further that ACE-Inhibitors, 
already a mainstay in cardio metabolic diseases, may offer 
independent benefit in frailty,(25) although negative trials are 
also present,(26) and, in general, neither case of ACE inhibi-
tors nor statins is associated, on a population basis, with less 
mobility impairment.(27) Further protein supplementation 
might also be beneficial in both frailty and cardio-metabolic 
diseases, as might exercise.

cONcLUsION

To promote access to innovation and clinical research for 
frail old persons  are worthy goals and important chal-
lenges. Whether  they will be helped or harmed by coming 
rapidly to an international consensus definition of frailty 
is a matter on which intelligent people of goodwill will 
disagree: one person’s instinct to avoid premature specifi-
cation will be another’s desire for letting the perfect be the 
enemy of the good. In the absence of a single consensus 
definition, it will be important for researchers to specify 
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exactly which approach they used, and ideally to use more 
than one approach.

The conference heard something approaching a consen-
sus on the clinical need for a rapid screening measure for 
frailty and a more detailed assessment for those who screen 
positive. There is no consensus on what would constitute 
an ideal screening test (e.g., self-report versus performance 
measures, or some combination), only that it be short.  Even 
so, there is a rich literature on how to screen for any condi-
tion, and the frailty community likely would benefit for the 
standard, formal assessments for when and how to screen (and 
how to compare screening with case findings).(28)

The conference attendees were also reminded of the 
rationale to understand frailty. It offers a means of under-
standing heterogeneity in relation to age, so that age alone 
is not used as a means to stratify risk. What is more is the 
discipline introduced by understanding frailty. To do so 
requires clinicians to look at patients as whole people and 
not just as single illnesses. An urgent need now is to move 
more frailty studies to the clinical domains. This is where 
the need is, and this is where the clinical and scientific 
communities can leverage the fairly limited resource of 
frailty researchers by partnering with other clinical studies 
across a full range of medical and surgical subspecialties. 
Likewise, primary intervention studies (directed at frailty 
itself) are needed, so that we know what helps and what 
harms in frailty. The problem facing all health-care systems 
for ageing populations is not the burden of single illnesses. 
Rather it is that these illnesses are occurring in people with 
many other things wrong, yet people are being treated by 
health-care systems designed for people who only have 
one illness active at a time. This is a worthy challenge for 
geriatricians, requiring as it does the needs for scholarship, 
patient-centered care, and advocacy.

That is why the authors strongly believe that Canadian 
and international geriatric and gerontological societies need 
to call for the development of a research strategy, from cell to 
society, on frailty. For this to happen, health research funding 
agencies must invest in targeted research programs.
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