
Introduction

The scientific and clinical relevance of the concept of frailty
has been increasing considerably for several years. Frailty can
be seen as a proxy for the severity of the ageing process in an
individual, and is linked to, but distinct from, chronic diseases
(comorbidity) and disability (1). The number of publications on
frailty has grown significantly since 1991 (2). However, there is
as yet no uniform conceptual and operational definition of
frailty, and as a result the prevalence figures for frailty among
elderly are variable. Van Iersel et al. reported prevalence
figures ranging from 33% to 88%, depending on the operational
definition that was used (3).

Most conceptual and operational definitions of frailty place
heavy emphasis on physical losses in older people. The
accompanying conceptual models are based chiefly on the
medical sciences (4). This is the case among others for ‘the
dynamic model of frailty’ (5), ‘frailty and disability’ (6, 7), and
‘the cycle of frailty’ (8), all of which are based on the medical
model. According to that model, people can be separated into
their physical and mental elements: the notion of dualism. The
object of the medical sciences is the human organism, the
'human machine’.

A degree of disquiet has arisen among a growing number of
health care professionals about this exclusive focus on the
medical model. According to these professionals, human beings
should be seen as 'more than the sum of their parts'. This is a
reference to an integral approach; an approach which in
addition to physical aspects also devotes attention to the

psychological and social aspects of humanity and to the
relationships between those aspects. The authors of this article,
together with other scientific researchers (4), fear that if the
definition and accompanying model of frailty home in
exclusively on the physical components of frailty, attention for
the individual as a whole will be jeopardised. This could
potentially lead to fragmentation of care and subsequently to a
reduction in the quality of care provided to frail elderly persons.
Literature searches have shown that more and more researchers
are becoming convinced of the multifactorial nature of the
concept of frailty (2, 4, 9-13). For example, according to
Bergman et al., frailty provides a conceptual basis for moving
away from organ and disease-based approaches towards a
health-based, integrative approach (14). Taking as a starting
point the definition by the World Health Organization, which
defines health as ‘a state of complete physical, mental, and
social well-being and not merely the absence of disease or
infirmity’ (15), the authors of this article propose a new integral
conceptual definition of frailty. This definition is as follows:
‘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.

In addition, there is currently no integral conceptual model
of frailty (16); a model which is multidimensional in nature.
Following on from Fawcett, a conceptual model is defined as:
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‘a set of concepts and propositions which integrate the concepts
to create a meaningful whole’ (17). The question posed in this
article is therefore: 'What constitutes a scientifically sound and
practically relevant integral conceptual model of frailty?'. This
model is intended to achieve a number of objectives. First, the
model must be able to serve as a basis for further scientific
research into the definition of frailty. Rockwood, too, stresses
the importance of such research (18). Several researchers feel it
should be possible to influence the pathway of frailty (4); the
model of frailty should then contain aspects that can be
influenced by health care professionals. It must provide a
framework for effective (preventive) interventions, not just in
the physical but also in the psychological and social domains of
human functioning. And, given the multidimensional nature of
the concept, it must open the way for a multidisciplinary
approach to the complex problems facing frail elderly persons.
Finally, it must be possible to develop a measurement
instrument for frailty in elderly persons based on the conceptual
model; an instrument which enables frailty to be measured in
day-to-day health care practice.

The heart of the integral model of frailty incorporates the
components of the operational definition of frailty. For this
reason, this article first describes which components should
form part of an integral operational definition of frailty. In
order to make a contribution to the consensus-building for an
operational definition of frailty, experts in the field of frailty
were consulted. These experts were asked to make a verbal
contribution during two expert meetings. The research question
for these expert meetings was as follows: 'Which components
of existing operational definitions of frailty should be included
in an integral operational definition of frailty?'.

Method

Literature search
Initially, a computerised search was performed in the

databases PubMed, Web of Science and PsychInfo (up to
December 2008). Combinations of the following subject
headings and words were used: ‘frail’ (and the related words
‘frail elderly’ and ‘frailty’), ‘definition’, ‘conceptual
framework’, ‘conceptual model’, ‘determinants’, ‘risk factors’
and ‘ adverse outcomes’. In addition to this computerised
search, the snowball method was used, involving a study of the
references in the articles found in order to identify other
relevant articles not thrown up by the initial search. A number
of criteria were applied in the selection of literature. The study
had to relate to older adults (aged 65 years and over); the search
was restricted to articles in English; there was no restriction on
year of publication. The material selected by the authors for
inclusion represented the most relevant work dealing with the
topics (conceptual model of frailty, operational definition of
frailty) covered in this article. Ultimately 43 articles were
selected for the purpose of this review.

Selection of experts
A total of 22 scientific experts were approached with a

request to contribute to this research project. Two experts did
not respond to this request. Three experts were not able to
attend one of the expert meetings. In total, therefore, 17 experts
contributed to this study. A careful selection was made of
experts in the field of frailty. Experts were invited if they had
produced scientific publications on frail elderly. In particular,
experts were approached who had produced scientific
publications on the definition of frailty. Allowance was also
made when selecting experts for the country where the experts
worked; they also had to represent different disciplines. The
distribution across the disciplines or focus areas was as follows:
geriatric medicine (5), gerontology (2), nursing (2),
(bio)statistics (3), psychology (2), general practice (1), health
care (1) and social inclusion (1).

Expert meetings
Since the aim was to achieve a consensus on the operational

definition of frailty, expert meetings were organised. A group
interview was held during each expert meeting; this method is
based on interaction within the group, which should ideally
consist of between six and 12 participants. The first expert
meeting took place in November 2006 during the conference of
The Gerontological Society of America in Dallas in the United
States. Eleven experts took part in this meeting, from America
(5), Canada (3) and the Netherlands (3). The second meeting
was held in the Netherlands (Tilburg) in January 2007. A
further six experts took part in this meeting, all from the
Netherlands. In total, therefore, 17 experts took part in one of
the two meetings. The geriatric medicine discipline was more
strongly represented in Dallas than in Tilburg: four of the 11
experts in Dallas were specialists in this discipline, compared
with one of the six experts in Tilburg.

The experts at both the expert meeting in Dallas and the
meeting in Tilburg were presented with nine components
derived from operational definitions of frailty. They were each
presented with the same two questions. The first question was:
Do you think that these nine components should be included in
an operational definition of frailty? The second question was:
Would you like to add any components to the proposed list, and
if so, which? Contributors were regularly questioned to ensure
the maximum possible clarity about their views on whether or
not certain components should be included in an operational
definition of frailty. The expert meeting in Dallas was recorded
on a voice tracer and transcribed verbatim at a later date. Two
authors of this article took minutes of the meeting in Tilburg;
these were later amalgamated to create a single report. Each
meeting lasted two hours.

The conclusions drawn in this study are based both on the
results of the two expert meetings and the outcome of the
literature search. In drawing these conclusions, the same weight
was assigned to each of the data gathering methods used.
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Results

An integral operational definition of frailty

Literature search
In a consensus report, Ferrucci et al. report on eight

components which form part of existing operational definitions
of frailty (19). These eight components are: mobility, strength,
balance, motor processing, cognition, nutrition, endurance and
physical activity. Panel discussions with doctors, patients and
other experts show that they feel it is important that strength,
balance, nutrition, stamina (fatigue, endurance), mobility, self-
perceived health, life space, activities of daily living (ADL) and
emotions should be included in an operational definition of
frailty (20). Both the components presented by Ferrucci et al.
and those put forward by Studenski et al. include the five
components which form part of the frequently cited operational
definition by Fried et al., referred to as ‘a phenotype of frailty’
(21). According to Fried et al., frailty can be said to exist if
three or more of the following five criteria are present in the
individual: unintentional weight loss or sarcopenia, weakness
(decreased grip strength), poor self-reported endurance,
walking slowness and low physical activity (21).

Based on the foregoing, and in order to reflect the
multidimensional nature of the concept of frailty as adequately
as possible, the following components were selected: strength,
balance, nutrition, endurance, mobility, physical activity,
activities of daily living (ADL) and instrumental activities of
daily living (IADL), cognition and emotions.

Expert meetings
These nine components mentioned above were then

submitted to the experts. The experts were unanimous in their
opinion that strength, balance, nutrition, endurance, mobility
and physical activity should be included in an operational
definition of frailty. The same applied for cognition, though a
few experts attending the panel discussion in Dallas
commented that they would like to see this component limited
to the aspect of multitasking. A majority of the experts also felt
that (instrumental) activities of daily living should be left out of
the definition; according to these experts, this component
belongs to a different entity, namely disability. The opinions of
the experts were divided with regard to the component
'emotions'; some of the experts who took part in the meeting in
Dallas, in particular, felt that emotions did not belong to the
entity of frailty. One of the experts at that meeting commented
that emotions, like (instrumental) activities of daily living,
should be seen as a (potential) consequence of frailty. Two
experts, one of whom was present at the expert meeting in
Dallas and the other in Tilburg, felt that a social component
should be included in the operational definition of frailty. It was
suggested that the component 'loneliness' be added. Other
components which one or two experts felt should be included in
the definition were coping, self-efficacy, sensory functions
(hearing and visual acuity), social support and incontinence.

One expert argued that incontinence should be included
because it is one of the five 'geriatric giants'. Some of the
experts felt that the components could not be seen in isolation
from each other, arguing that the interaction between the
components will influence the predictive value for the
occurrence of adverse outcomes in frail elderly persons. As an
example, one of those present outlined the relationship between
strength, balance, endurance, mobility and (instrumental)
activities of daily living.

Integration of literature search and expert meetings
After consulting the experts, a consensus was found on

including the five Fried components in an integral operational
definition of frailty. The same applied for the component
'balance'. All of these components belong to the physical
domain of human functioning. The component 'sensory
functions' is added to these here; this is supported by several
publications (11, 22, 23). Since the aim is to develop an integral
definition which covers three domains (physical, psychological,
social), components also need to be selected which belong to
the psychological and social domains of frailty. The most likely
candidates in the psychological domain are ‘cognition’,
‘emotions’ and ‘coping’. There was consensus among the
experts on including ‘cognition’ in the operational definition of
frailty. The component 'emotions’ refers to depression and
anxiety. According to Winograd et al. (23), Speechley & Tinetti
(24), Schuurmans et al. (25) and Puts et al. (9), depressive
symptoms are part of frailty. For Schuurmans et al (25), this
also applies for anxiety. Coping, which refers to 'mastery', ‘self-
efficacy’ and ‘self-esteem’ has hardly ever been included as a
component in research on frailty; one exception to this is the
study by Puts et al. (9), while Raphael et al. (26) include ‘self-
efficacy’ in their operational definition of frailty. It is assumed
that there is a relationship between coping and other
components of frailty. This is supported by Schulz &
Williamson (27). There are virtually no operational definitions
of frailty which incorporate components from the social domain
of human functioning. In an integral model of frailty, however,
this domain cannot be left out (16). Imuta et al. (28) and Schulz
& Williamson (27) endorse the importance of the social domain
in relation to the occurrence of adverse outcomes. The authors
of this article propose in this context that the components
'social relationships' and 'social support' be included in the
model. These components are seen by several researchers as
determinants of frailty (11, 29, 30). The selected components of
frailty together constitute the proposed new definition of frailty.
This definition will in turn form the core of the integral
conceptual model of frailty.

An integral model of frailty

Literature search
The literature search revealed that there are several models

of frailty in existence (2, 4).There are mathematical models
(31); models in which dysfunction in various biological
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systems are the central consideration (8, 29); biomedical
/psychosocial models (5); and models based on a life course
approach (32). The models are presented in various forms, such
as an algorithm (29, 32), a scale (5), a circle (8, 21) and a plot
(8).

It was stated in the introduction that most models of frailty
place heavy emphasis on physical components of frailty. The
main exceptions to this are the models developed by Raphael et
al. (26) and Bergman et al. (32). Raphael et al. do not provide a
graphic representation of their model, unlike Bergman et al.,
who present their model as ‘a working framework in
development’ (32) (see figure 1).

The model ‘a working framework in development’ is
characterised by a life course approach (33). It describes the
pathway from frailty to adverse outcomes and shows that these
can be influenced by a number of biological, psychological and
social variables. These can be described as the competences,
resources and deficits of an individual in his or her specific
context. At the heart of this model is an operational definition

of frailty. This is based on the five objective criteria described
earlier as developed by Fried et al. to aid the diagnosis of frailty
(21, 34). Bergman et al. (32) add two components to this from
the psychological domain, namely cognitive decline and
depressive symptoms.

This is an appealing model for several reasons. It draws a
distinction between frailty, disability and comorbidity. Earlier
research by Fried et al. has shown that, while there is some
overlap between these three concepts, they do need to be
separated from each other (34). The model also makes clear
that there is a relationship between frailty and adverse
outcomes. In addition, it offers opportunities for interventions,
focused both on cure and on primary and secondary prevention.
However, it does not yet fully reflect a complete integral
approach to frailty. The emphasis is heavily on the physical
domain of frailty, to which five of the seven components refer.
Components from the social domain are absent from the
operational definition of frailty developed by Bergman et al. If
such an operational definition of frailty is used to identify frail
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Figure 2
An integral conceptual model of frailty, based on ‘a working framework in development’ (32)

Figure 1
A working framework in development (32)
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elderly persons, this could potentially lead to fragmentation of
care, with insufficient attention for the whole person (4). In
addition, the model does not specifically state which life course
determinants influence frailty and the relationship between
frailty and adverse outcomes.

Based on this model and the results of the expert meetings
and literature search, a slightly modified integral conceptual
model of frailty was developed (see figure 2).

The main differences between the model (figure 2) and the
model developed by Bergman et al. (32) is that it is based on
the integral conceptual definition of frailty described in the
Introduction and the operational definition derived from it. It is
proposed that reference be made not only to physical frailty,
which refers exclusively to the physical domain of frailty, but
also to psychological and social frailty.

In addition, this modified integral model of frailty (figure 2)
specifies the life course determinants, which are assumed to
influence (the degree of) frailty, the adverse outcomes and the
relationship between frailty and adverse outcomes. According
to several researchers, an unhealthy lifestyle, characterised by
dietary problems, smoking and alcohol use, can lead to the
onset of frailty (35-37). This also applies for biological
(genetic) factors (21, 35). Numerous studies describe the
relationship between socio-economic factors (such as education
level and income) and socio-demographic factors (such as age,
sex, civil status, ethnicity) and frailty (5, 11, 21, 29, 38, 39).
The living environment, including safety in the neighbourhood
(26), and the influence of life events (36) are also among the
determinants in the model. Disease has a prominent place in the
model. Research has shown that several diseases, such as heart
failure, anaemia and diabetes mellitus, can lead to frailty (6, 11,
21, 35, 36, 38). The review by Levers et al. also shows that
having a disease is an important determinant for the onset of
frailty (16).

One of the adverse outcomes in this model is disability. A
survey of geriatric specialists from seven university medical
centres showed that 98% felt that frailty is a cause of disability
(8). Boyd et al. (40) also conclude that frailty is associated with
the development of dependence in the performance of activities
of daily living (ADL). Boyd et al. (40) see ADL-dependence as
a crucial health outcome for older people, since it bears a strong
relationship to quality of life and has an association with future
hospital admissions and death. Covinsky et al. (41) also argue
that ADL-dependence is one of the strongest risk factors for the
occurrence of other adverse outcomes, namely nursing home
admission, high health care costs and death. Fried et al. (21)
conclude in their study that the ‘frailty-phenotype’ is a
predictor for the onset of disability, hospital admissions and
death. According to Schuurmans et al. (25) and Rockwood et
al. (42), a measure of frailty that incorporates a diverse range of
deficits (physical, psychological, social) is a better predictor of
institutionalization and death than chronological age.

Conclusion

Based on the literature search and consultation of 17 experts
during the expert meetings, a number of components were
selected which should form part of an integral operational
definition of frailty. These components are nutrition, mobility,
physical activity, strength, endurance, balance, cognition,
sensory functions, mood, coping, social relations and social
support. There was consensus between the experts on the
inclusion of the first seven components (up to and including
'cognition’) in an operational definition of frailty. Starting from
a health-based definition of frailty, the other five components
were then added on the basis of the literature search and the
expert meetings.

Currently there are several models of frailty in circulation;
most of these models place heavy emphasis on the physical
aspects of human functioning. What is called for here is an
integral model of frailty (16, 26); a model which devotes
attention not just to the physical domain, but also to the
psychological and social domains. Following an extensive
exposition on the operationalisation of frailty, a conceptual
working model is presented in this article in which a holistic
view of the person is expressed. It is a model which is geared
towards a multidisciplinary approach. Results of evidence-
based research suggest that integrated housing, welfare and care
interventions for frail elderly persons have a major effect on
aspects such as health, quality of life, satisfaction, patterns of
health care utilization (43). The model also offers a starting
point for further scientific research on frailty. This is important,
because many questions remain unanswered. Based on the
literature search and consultation of experts, components were
selected which together constitute an operational definition of
frailty. However, the question remains of whether these are the
correct components of frailty. The choice of particular
components was probably influenced to some extent by the
backgrounds of the experts consulted. The Geriatric Advisory
Panel (GAP) of the International Academy of Nutrition and
Ageing, consisting mainly of medical specialists, recently
produced the FRAIL scale. This scale contains the following
physical components: fatigue, resistance, ambulation, number
of illnesses and loss of weight (44). The majority of the experts
in the present study also had a medical background; this was
because most of the work that has been published on frailty to
date has come from this discipline. The dominance of
geriatricians in the Dallas expert meeting meant that the
components chosen there were limited to the physical domain.
The experts at the Tilburg meeting were more open to
components from the psychological and social domains.
Follow-up research will above all need to demonstrate the
added value of including social components in the operational
definition of frailty. To date, this domain has been left out of
definitions of frailty. This, too, raises a number of questions:
What is the role of social components (social relationships and
social support) in the frailty concept? Are these really
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components of frailty or are they determinants of it? Is there a
relationship between the social components referred to and the
physical and psychological components of frailty? Are the
components chosen (social relationships and social support) the
correct ones? And which is the dependent variable in those
relationships, and which the independent variable? Walston et
al. (45) and Bergman et al. (14, 32) also point out the
importance of carrying out further research into the influence of
social components on frailty.

The integral conceptual model of frailty incorporates ten
determinants. These were selected after a thorough study of
scientific research articles. Scientific research will then have to
demonstrate to what extent these factors have predictive value
for the onset of frailty in particular. The working model also
describes an assumed relationship between the operational
definition of frailty and adverse outcomes. The adverse
outcomes included in the model are disability, health care
utilization and death. Earlier research has shown that that there
is a relationship between these three adverse outcomes and
frailty (21, 25, 40, 41). Research results will need to expose the
relationship between the operational definition of frailty
employed – the sum of all components – and the individual
adverse outcomes. At the same time, however, it will be
necessary to investigate what contribution each domain
(physical, psychological, social) and each individual
component of frailty makes to the onset of those adverse
outcomes. It may be that certain combinations of components
within and between domains of frailty make the occurrence of
adverse outcomes more likely.

The aim of the integral conceptual model of frailty presented
here is to provide a conceptual framework which can serve
among other things as a starting point for the development of a
measurement instrument for frailty. Efforts need to be made to
develop a user-friendly instrument which can be used for the
identification of frail elderly persons. Following this
identification, it may be possible through the provision of
integrated (preventive) interventions to prevent or diminish
frailty. Use of the measurement instrument will enable those
interventions to be properly directed.
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