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Clinicians and researchers have shown increasing interest in frailty. Yet, there is still considerable uncertainty regarding
the concept and its definition. In this article, we present perspectives on key issues and controversies discussed by
scientists from 13 different countries, representing a diverse range of disciplines, at the 2006 Second International
Working Meeting on Frailty and Aging. The following fundamental questions are discussed: What is the distinction, if
any, between frailty and aging? What is its relationship with chronic disease? Is frailty a syndrome or a series of age-
related impairments that predict adverse outcomes? What are the critical domains in its operational definition? Is frailty
a useful concept? The implications of different models and approaches are examined. Although consensus has yet to be
attained, work accomplished to date has opened exciting new horizons. The article concludes with suggested directions for

future research.

RAILTY is “one of those complex terms ... with
multiple and slippery meanings’ (1). Notwithstanding
uncertainty about its definition, frailty has attracted in-
creasing attention in the medical literature (2) and was
recently the subject of an article in the New York Times (3).
Clinicians generally agree that frailty is a useful concept.
In a survey of 356 Canadian health care professionals, ad-
ministrators, and researchers, two thirds felt that frailty was
a useful term, incorporating three qualities: a state of risk or
vulnerability; a precarious balance between demands and
capacity to cope; and impending or current disability (4).
According to another survey of 62 American geriatricians
(5), most felt that disability and frailty differed. More than
half cited the following as features of frailty: undernutrition,
dependence, prolonged bed rest, pressure ulcers, gait dis-
orders, generalized weakness, extreme old age, weight loss,
anorexia, fear of falling, dementia, hip fracture, delirium,
confusion, going outdoors infrequently, and polypharmacy.
In focus groups, older patients and their caregivers empha-
sized emotional and social domains of frailty, in addition to
the physical ones (6).

Researchers have shown increasing interest in frailty. The
term ‘‘frail elderly’’ has been a Medline Medical Subject
Heading (MeSH) term since 1991 and is defined as ‘‘older
adults or aged individuals who are lacking in general

strength and are unusually susceptible to disease or to other
infirmity.”” The number of publications with the ‘‘frail
elderly’’ subheading has increased exponentially over the
last 30 years (7).

Both clinicians and researchers should realize that there is
still considerable uncertainty around the concept of frailty.
Conflicting ideas abound on the definition of frailty, what
criteria should be used for its recognition, and its relation-
ships with aging, disability, and chronic disease (5,7). In this
article, we present perspectives on key issues and contro-
versies discussed by scientists from 13 different countries,
representing a diverse range of disciplines, at the Second
International Working Meeting on Frailty and Aging held in
Montreal in March 2006. The objectives of the meeting
were to advance our understanding of frailty through a
multidisciplinary perspective, to identify a series of cogent
research questions regarding frailty, and to establish mech-
anisms for collaboration among investigators. This meeting
builds upon the First International Working Meeting held in
2003, as well as on the 2004 American Geriatrics Society/
National Institute on Aging (AGS/NIA) Conference on a
Research Agenda on Frailty in Older Adults (8).

There was general agreement that the core feature of
frailty is increased vulnerability to stressors due to impair-
ments in multiple, inter-related systems that lead to decline
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in homeostatic reserve and resiliency (9-11). The main
consequence is an increased risk for multiple adverse
health-related outcomes (9,12—14). Frailty and disability,
while related, are distinct concepts (5). Although there does
remain overlap between frailty and both instrumental
activities of daily living (JADL) and mobility disability,
researchers have, for the most part, disentangled frailty from
disability in basic activities of daily living (ADL) (9,15).

Although agreement on the main features of frailty is a
good starting point, this is far from establishing a compre-
hensive definition of frailty, and says almost nothing about
its unique characteristics, causes, and clinical course. The
contrasting viewpoints about the nature of frailty are spread
along a continuum. At one end, frailty is interpreted as
accelerated aging (16). At the other, frailty is conceptualized
as an entity with its own distinct pathophysiology (17).

The following fundamental questions remain unanswered
and were discussed at the meeting: What is the distinction, if
any, between frailty and aging? What is its relationship with
chronic disease? Is frailty a syndrome or a series of age-
related impairments that predict adverse outcomes? What
are the critical domains that should be included in its
operational definition? How can it be measured? Is frailty
a useful concept?

WHAT Is THE DISTINCTION, IF ANY, BETWEEN
FRAILTY AND AGING?

Many of the attributes of frailty also apply to the aging
process—so much so that a clear-cut distinction between
aging and frailty is likely impossible. As people age, they
accumulate impairments in multiple physiological systems
and become increasingly vulnerable to adverse outcomes.
This process of vulnerability and decline is inextricably
linked to the aging process (5,18-20). Studies have shown
that some degree of functional loss is inevitable in very old
age (21,22). For instance, almost all centenarians have at
least some functional deficits. None of the 138 centenar-
ians evaluated in the Sardinia Study of Extreme Longevity
(AKEntAnnos) had the maximum possible score on a stan-
dard performance test of lower extremity function (22). If
frailty is simply the cumulative impact of age-related
physiological changes and subclinical or clinical pathology,
frailty would be essentially synonymous with these existing
concepts and of questionable added value.

Nevertheless, the conceptualization of frailty may help
in understanding the heterogeneity of functional decline
observed with chronological aging. Chronological age alone
is only a rough proxy of a person’s vulnerability to adverse
outcomes. Some people appear to be frail (however defined)
at age 70 years, whereas others only reach this state in their
90s. If the concept of frailty allows a more direct quan-
tification of vulnerability, then it has many potential appli-
cations in gerontological research and geriatric practice.
Varying susceptibility may result from genetic traits and
behavioral, environmental, and social risk factors. Some
studies have reported that a measure of frailty that incor-
porates a diverse range of deficits including functional
limitations, morbidity, psychosocial status, and cognitive
ability is a better predictor of autonomy, institutionalization,
and mortality than is chronological age alone (23,24).

In contrast, other studies suggest that some or all the
manifestations of frailty are caused by an underlying pro-
cess, separate from aging, but most likely to develop and
progress with aging (25-27). The proposed mechanism
leads to multisystem damage that tends to emerge as a
cluster of symptoms and impairments that can be identified
as part of a syndrome. Elements of the syndrome are linked
in a pathophysiological chain that generates a down-
ward spiral, and also serve as criteria for its diagnosis.
Identification of the underlying process may offer the op-
portunity to intervene, by altering its course (17).

WHAT IS THE RELATIONSHIP BETWEEN FRAILTY AND
CHRONIC DISEASE?

The relationship between frailty and chronic disease(s) is
complex and poorly understood. In one study, only 7% of
older persons categorized as frail had none of the nine most
common chronic diseases whereas > 90% of those with two
diseases or more were not frail (9). The terms ‘‘primary”
and “‘secondary”’ frailty have been used to refer to frailty in
the absence or presence of chronic diseases, respectively
(17). Whether such a distinction is important for research or
clinical practice is uncertain, as the number of individuals
with primary frailty is probably very small. Perhaps more
important is that the development of acute and chronic
disease can precipitate frailty because they require the
organism to mobilize available resources with the potential
consequence of exhausting the reserve function of organ
systems. Accordingly, most frail persons do have chronic
disease(s). There is a statistically significant trend of an
increasing prevalence of frailty in persons with more
diseases (9). In advanced stages of many conditions such
as severe congestive heart failure or advanced renal failure,
the development of the characteristics of frailty is virtually
an inevitable outcome of the disease (28). In these persons,
sorting out disease from frailty may be possible only at an
early stage if at all.

Certain conditions (such as depression and obesity) may
share some of the same characteristics as frailty, leading
to the potential for misclassification. When persons with
depression or obesity have symptoms that meet the criteria
for frailty it is difficult to know if they are truly frail. Older
persons with cardiovascular disease (28), renal impairment
(29), stroke, hip and/or knee osteoarthritis, and depression
are significantly more likely to be classified as frail than are
persons without these conditions, even after adjusting for
age and sex. Elucidating the relationship between frailty and
disease is likely to prove difficult.

If frailty results from a defect in some critical homeostatic
mechanism, it is possible that this defect will also increase
the general susceptibility to disease. This mechanism may
explain why the co-occurrence of multiple chronic diseases
in older persons is greater than expected by chance alone.
This finding is consistent with either frailty and chronic
disease sharing the same root causes or frailty as a homeo-
static dysregulation causing certain individuals to be more
susceptible to disease.

Another possibility is that frailty is merely the manifes-
tation of clinical and subclinical or undiagnosed chronic
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disease, and that frailty in the absence of chronic disease
does not exist. Frailty occurring among persons without
known chronic disease might be explained by the presence
of either subclinical or undiagnosed disease (or conditions)
(28).

Whether frailty is a direct consequence of chronic dis-
eases cannot be definitively refuted, but several lines of
evidence are inconsistent with this supposition. Only a small
proportion of persons with at least two chronic diseases are
frail, and some older persons with little or no disease show
the classic signs of frailty (9). Older individuals unable to
cope with stress when challenged (e.g., surgery, chemo-
therapy, other aggressive therapeutic procedures) cannot be
easily identified by their presenting baseline clinical char-
acteristics. Finally, studies have demonstrated that the as-
sessment of disease status is a poor marker of health status
in older individuals, even when indicators of disease se-
verity are considered (30).

Is FRAILTY A SYNDROME?

A medical syndrome has been defined as ‘‘the aggregate
of symptoms and signs associated with any morbid process,
and constituting together the picture of the disease’ (31). A
classical example is Cushing’s syndrome, where the dis-
ruption of a single physiological process (excessive cortisol
secretion) results in multiple clinical manifestations. In
geriatrics, however, the term syndrome has commonly been
used to indicate the ‘“‘accumulated effect of impairments
in multiple domains’ that together result in a particular
adverse outcome (32,33). Typical examples are falls and
incontinence.

In keeping with this interpretation of a ‘‘geriatric syn-
drome,”” one group of researchers has proposed that frailty
is a measure of the number of age-related deficits that
predicts multiple adverse outcomes. These researchers have
demonstrated that the accumulation of a set of age-related
deficits can predict mortality and institutionalization in-
dependent of the nature and precise number of deficits,
assuming that a large enough number of deficits is assessed
(34,35). They propose that these data support the hypothesis
that physiological and behavioral traits that are affected by
the aging process are highly correlated and together could
represent the syndrome of frailty. This operational definition
of frailty has appealing conceptual and computational
properties. A drawback of this approach is that the large
number of deficits that have to be assessed make it imprac-
tical for use, at least in clinical practice. In addition, little
information is provided on the specific factors leading to
the adverse outcomes and what the underlying pathophys-
iology may be.

Other researchers have suggested that frailty may be a
medical syndrome (like Cushing’s), with a specific patho-
physiological process underlying and linking the different
manifestations. Factors thought to be important components
of frailty have been linked through already established
pairwise associations to envision a hypothetical cycle of
frailty (9). It is hypothesized that there is an underlying
biological process, which is not yet well understood, that
drives or precipitates this cycle.

A recent study evaluated the construct validity of the five
frailty measures originally studied in the Cardiovascular
Health Study (CHS). Findings showed that these criteria
aggregate in a pattern consistent with a medical syndrome
(12). However, as pointed out by the authors of the study,
several questions regarding the construct validity of the
frailty syndrome have yet to be addressed. For example,
certain measures included in the CHS definition of frailty
may be in the causal pathway to declining physical function.
This may partially explain why frailty predicts adverse out-
comes. Furthermore, there is a need to determine if the ag-
gregate of the frailty measures adds predictive value above
the independent contributions of individual criteria (12).

WHAT ARE THE CRITICAL DOMAINS OF FRAILTY?

The conceptual model of frailty that is adopted will affect
which characteristics are selected as components and diag-
nostic criteria. If frailty is viewed as a medical syndrome,
all the components must have a plausible link to the
underlying biological pathway. Widely used criteria include
shrinking (weight loss, sarcopenia), weakness, exhaustion
(poor endurance), slowness, and low activity. Although this
operationalization of frailty fits a coherent model and has
proven predictive validity, questions have been raised about
specific criteria. For example, studies indicate that obese
people are a substantial subset of the frail population
(14,36,37), and therefore utilizing weight loss as a measure
may underestimate the prevalence of frailty in the obese.

There is also a strong rationale for the inclusion of
additional components such as cognition and mood, which
may be affected by the same biological processes that lead
to the manifestations of ‘‘physical” frailty. For example,
chronic inflammation is believed to play a central role in the
pathogenesis of frailty (25,38). Increased levels of inflam-
matory cytokines are also associated with both a lower
Mini-Mental State Examination score (39) and an increased
risk of developing dementia (40,41). Furthermore, in lon-
gitudinal studies, physical performance measures (i.e.,
slow motor performance and walking speed) independently
predict the time to onset of persistent cognitive impairment
(42,43). Specific aspects of cognitive decline such as psycho-
motor speed have been associated with frailty. Although
there may be a common biological basis for frailty, there
may be multiple pathways for its development. The trajec-
tory of frailty that begins with cognitive decline may differ
from the trajectory that begins with physical components.

Clinicians and older persons and their families often
perceive aspects of mood, such as apathy, as the result of
physical frailty (6). However, the relationship is most likely
bidirectional. Depressive symptoms predict declines in
physical function (standing balance, walking speed, chair
rises) (44,45) and older persons with impaired physical
function are more likely to be depressed or develop
depression. Interestingly, a variety of cytokine abnormalities
seen in patients with major depression are similar to those
seen in frail older persons (46). It is also noteworthy that,
although depression was not included as one of the five
characteristics in a widely recognized model of frailty, items

20z udy 01 uo 1s8n6 Aq 906185/1.€./L/29/31014e/ABOj0JU0IEBPALIOIG/WOY"dNO" OIS PEDE//:SAY WO, PAPEOIUMOC



734 BERGMAN ET AL.

from a depression scale were used to measure one of the
characteristics: exhaustion (9,15).

Those who think that ‘‘the more things someone has
wrong with them, the more likely that person is to be frail”
are less concerned about the biological relationship between
the proposed components. They therefore pull together
variables as different as sensory impairments, poor social
conditions, chronic diseases, and disability in the same
model. The resulting measure of frailty is an indicator of an
older person’s global health status (13,35).

How CaN FRAILTY BE MEASURED IN A CLINICAL AND
RESEARCH CONTEXT?

For the concept of frailty to be of practical utility, its
theoretical conceptualization must be translatable into an
operational definition (19). In a traditional medical syn-
drome, most symptoms will be present in affected patients.
To avoid overdiagnosing the syndrome, a person with only
one or two of the symptoms, which may have arisen from
other causes, would not be considered to have it (though
they may be considered at risk for its development). The
underlying assumption of an operational definition based on
symptoms is that the domains that are used for the diagnosis
do not represent all possible manifestations of the syndrome,
but rather, they are the important domains that can be easily
and reliably measured. Because all the true components of
the pathologic process are associated with each other, it is
not necessary to require the presence of all of them to make
the diagnosis.

One consideration in the determination of frailty is
whether static criteria, measured at a single point in time,
are appropriate for a condition that, by definition, is a
dynamic process, involving change over time. One study
comparing static and dynamic measures of frailty found the
former to be more predictive of functional decline (47).
However, another recent study demonstrated that older per-
sons with even a small increase in gait speed (e.g., 0.1 m/s)
experienced a lower mortality rate than did those whose gait
speed remained stable, whereas those whose gait speed
slowed down had the highest mortality rate. This finding
suggests that older persons who retain the capacity to
improve still have considerable reserves and are therefore
not frail (or “‘less frail’’) (48).

When considering research findings, the wide variability
in the interpretation of the nature of frailty needs to be
recognized. For example, the prevalence of frailty in
a sample of 125 elderly people ranged from 33% to 88%),
depending on the criteria used (49).

THE LiFE COURSE APPROACH

In a life course approach to the epidemiology of chronic
conditions, biological, behavioral, and environmental risk
factors in early, adult, and late life are all felt to contribute to
health in old age (50). For example, it is increasingly ap-
preciated that the likelihood of developing certain chronic
conditions (e.g., type 2 diabetes) depends in part on envi-
ronmental influences and behaviors in early life (51). Thus,
it is conceivable that a stimulus at a critical or sensitive

period in early life may be associated with the risk of
developing disability and/or frailty in old age (52,53).
There is evidence suggesting that midlife depression, self-
rated health, physical activity, chronic medical conditions,
and chronic symptoms, alcohol intake, and body mass index
predict the development of frailty later in life (54). The
Medical Research Council National Survey of Health &
Development (the 1946 birth cohort) and the Hertfordshire
cohort study both found a direct relationship between birth
weight and grip strength in middle age (55,56). Analysis of
data from the 1946 birth cohort has shown that postnatal
growth and childhood development of motor and cognitive
abilities are also associated with midlife performance
(standing balance, chair rise time, grip strength) (57,58).
Exposure to chronic stress in early life and the cumulative
exposure to infections may play a role in the development of
frailty. In this cohort, children raised in households sup-
ported by manual labor were more likely than others to have
poor physical performance scores at age 53. Conversely,
those raised by more highly educated mothers were much
more likely to be in the top 10% of performance (59).

Is FrAa1LTY A USEFUL CONCEPT?

Frailty provides a conceptual basis for moving away from
organ- and disease-based approaches toward a health-based,
integrative one. Frailty may represent a key approach to
improving the clinical care provided for at least a subset of
older persons.

Health status in older persons has typically been de-
scribed with measures of morbidity, mental status, and/or
disability in ADL. Using this approach, clinicians may
overlook older persons who are functionally independent
with apparently normal cognitive function, even if they
have identifiable frailty markers and are highly vulnerable
for adverse health outcomes and increased utilization of
health services. Frailty may provide new opportunities for
prevention, health promotion, and improved care at both
the population and clinical level by improving our un-
derstanding of the heterogeneity of vulnerability in the older
population.

The potential to identify older persons at risk of disability
may lead to exciting applications. For example, exercise and
rehabilitation have the potential to improve functional state
(60). Compared to their nonfrail counterparts with the same
conditions, it has been suggested that frail older persons
with cancer undergoing chemotherapy or with congestive
heart failure are more vulnerable to developing complica-
tions and adverse outcomes from both their underlying
disease and the treatment prescribed for it (61). This may be
true as well for frail patients who suffer major trauma (e.g.,
hip fractures), undergo major surgical procedures, or are
admitted to hospital. The capacity to identify these frail
older persons should not lead to denying treatment but
rather to modulating the interventions proposed so as to
prevent or minimize complications.

Some of the recent literature on the metabolic syndrome
provides elements of discussion that are relevant for frailty.
The metabolic syndrome is postulated to be the result of
genetic, hormonal, and lifestyle factors and has been defined
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not as a disease but as a clinical entity with a clustering of
metabolic abnormalities that are each associated with the
risk of coronary heart disease, stroke, and cardiovascular
mortality. It is held that this clustering is associated with
a risk greater than the additive risk conferred by the
individual components (62).

More recently, there has been a vehement, ongoing
debate in the literature on whether the metabolic syndrome
is a true clinical entity. Grundy (63) maintains that the
metabolic syndrome is ‘‘a powerful hypothesis that unifies
the metabolic factors underlying the development of both
atherosclerotic cardiovascular disease and diabetes’ that
facilitates the detection and clinical management of patients
despite the variable clinical presentation. In contrast, in a
recent editorial, Reaven (64), who was pivotal in the devel-
opment of the metabolic syndrome concept, strongly argues
that defining the metabolic syndrome does not in fact bring
much in the way of advancing our understanding of the
pathophysiology or clinical utility. He holds that it may
lead to withholding treatment to individuals with fewer than
three of the five arbitrarily chosen diagnostic criteria.

This same controversy may apply to frailty. There is a
danger of missing the trees for the forest. Focusing on frailty
may lead to denying treatment to older persons affected by
only one of the frailty components (i.e., poor muscle
strength), which may in itself be an important predictor for
adverse outcomes. At the same time, individuals with dis-
eases that mimic the features of frailty may be erroneously
considered to be frail. Ultimately, it may turn out that a
single measurement such as grip strength or gait speed may
be an adequate, practical screen for vulnerability in non-
disabled persons and that the complexity of diagnosing
frailty may be unnecessary.

In addition, the inappropriate ‘‘labeling’” of older persons
as frail can alter their self-concept and the way others view
them. This may have deleterious effects on their physical
(65) and cognitive performance (66) and affect health-
related decision making (67).

MoVING FORWARD ON FRAILTY RESEARCH

The research agenda is full of exciting opportunities. The
2004 AGS/NIA conference proposed a detailed research
agenda (8). Other research programs and projects have been
proposed (12,19,68,69). Nevertheless, the identification of
priorities is necessarily arbitrary and beyond the scope of
our meeting and this article. However, several key research
issues and approaches emerged from the discussions at the
meeting.

An operational definition of frailty should further our
understanding of its underlying biology and pathophysiol-
ogy to identify potential targets for prevention or treatment.
Ultimately, to better understand the molecular mechanisms
that lead to frailty we need to develop animal models and
perform small-scale intervention studies testing specific
hypotheses.

An operational definition of frailty should also further our
understanding of the dynamic relationship between frailty,
its biological basis, impairments, and longitudinal changes
in physical function as well as the contribution of social,

environmental, and behavioral factors. Until now, the hy-
potheses that frailty is a syndrome with its own pathophys-
iology or a cumulative index of impairments that describes
biological aging rather than chronological age have been
examined in longitudinal epidemiological studies designed
for other purposes, at a time when frailty had not been fully
conceptualized. Although it is still valuable to explore data
from completed studies, it is now time to design new cohort
studies that put the frailty concept at the center of their
scientific paradigm. In these prospective cohort studies,
frailty domains and their aggregation in syndromic algo-
rithms should be hypothesized a priori. Research on diag-
nostic criteria should examine if and how the risk of adverse
outcomes associated with the cluster of components is
greater than that of any single component or the additive risk
associated with the combination of components (12,70).

Optimization of treatment and management of chronic
diseases may be different in frail and nonfrail individuals.
Diseases such as cancer or congestive heart failure or
treatments such as chemotherapy and surgery offer the op-
portunity through observational clinical research to study if
and how frail individuals are in fact more vulnerable to
adverse outcomes of these conditions and treatments than
are nonfrail individuals. The results of clinical trials testing
the effectiveness of treatment for these and other medical
conditions cannot be extended to older frail individuals
unless frail individuals are included in the trials (68).

To bring together the original contributions of the dif-
ferent perspectives and methodologies, further progress will
require the implementation of collaborative networks and
interdisciplinary research projects.

Conclusion

The work done to date on frailty has opened exciting new
horizons. It has the potential of furthering our understanding
of the aging process and offers the hope that we can identify
vulnerable older adults with the goal to prevent or delay
adverse consequences. More work is necessary to advance
our understanding of the difference between frailty and
aging, its relationship to chronic disease, its determinants
and pathophysiology, and the identification of its core
components. At this time, it is too early to ‘‘close the
discussion” on the issue of whether frailty is a medical
syndrome with its own pathophysiology. Despite the debate
on the exact nature of frailty, there is no disagreement on its
catastrophic impact on older individuals, their families
(particularly those involved in providing support to the older
individual), and on society as a whole. Ultimately, work on
frailty will only be relevant if effective health promotion,
prevention, treatment, rehabilitation, and care interventions
can be identified.
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