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By Gesualda Bruno*®, Francesco Curcio®, Francesco Cacciatore® &
Pasquale Abete®

Understanding frailty in elderly requires a comprehensive bio-psycho-social
framework that highlights social determinants as a relevant part of physical and
cognitive health. This perspective is central to the multicentred study Fra-SET:
Identification and Quantification of Frailty, coordinated by Prof. P. Abete and
funded under the National Recovery and Resilience Plan (PNRR — AGE-it, Spoke
3, Task 1.2: Definition of a shared minimum dataset and data collection
framework: Multidimensional assessment of age-related diseases, multimorbidity,
and frailty and related outcomes in health settings). The study is conducted within
the broader research project "Metabolic Aspects of Vascular Diseases:
Importance in the Development of Atherosclerosis and Identification of New
Therapeutic Approaches and Biomarkers" (PRIN 2020). The primary objective
of the study is to validate the brand-new diagnostic tool “fr-AGILE” designed for
the identification and quantification of frailty in hospitalized elderly patients
across healthcare settings with varying intensity levels, specifically in low,
medium, and high-intensity care facilities affiliated with the study in Region
Campania (Italy). It moves beyond traditional biological indicators,
underscoring Fried’s phenotypic model, by addressing the multidimensional
nature of frailty, which includes physical status, cognitive and psychological
function, and crucially, social factors such as socioeconomic status, isolation and
luck of support networks, which are critical contributors to health outcomes.
Recognizing these factors aligns with current literature emphasizing the need for
simple, quick, and multidimensional tools (Faller JW et al., 2019) plus the
estimation of physical status, psycho-cognitive sphere, functional aspects, and
social aspects (Abete et al., 2017) for personalized care strategies to manage
frailty and improve quality of life in aging populations. This paradigm shift
reflects an urgent public health priority given the growing prevalence of frailty
globally: integrating social vulnerability into frailty assessment is essential for
developing comprehensive care pathways and interventions tailored to the
complex needs of elderly patients, ultimately enhancing clinical outcomes and
promoting healthy aging.
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Introduction: Toward a Holistic Vision of Frailty

The clinical interest in frailty as a distinct diagnostic entity has evolved
considerably over recent decades. Initially conceptualized as a decline in
physiological reserves due to aging, the term “frailty”” was long interpreted within a
narrow biomedical frame. However, recent studies (Mitnitski et al., 2017; Gobbens
et al., 2010) argue convincingly for a broader definition, recognizing frailty as a
heterogeneous construct that spans physical, psychological, and social domains.
This conceptual shift is not merely semantic: it is foundational to how patients are
assessed, treated, and supported across health systems.

An increasing number of clinical instruments attempt to operationalize frailty,
yet most remain constrained by an overemphasis on either biological or functional
measures. Fried’s frailty phenotype (Fried et al., 2001), for instance, captures
physical deficits through metrics such as grip strength, walking speed, and fatigue,
offering a framework that is replicable but insufficient for encompassing the full
reality of frailty. As Abete et al. (2017) point out, relying solely on physical markers
can obscure other crucial vulnerabilities that influence outcomes in the elderly, such
as mental health status and socio-environmental support. This critique paved the
way for the introduction of broader frameworks, including the Frailty Index (FI) by
Rockwood and Mitnitski (2007), which adopts a deficit accumulation model.
Although comprehensive, the FI requires extensive data and specialized evaluation,
typically 60 minutes per patient, making it challenging to implement in time-
sensitive clinical settings.

In response to these practical limitations, the Italian version of the Frailty Index
(iFT) was developed and validated in a cohort of 1.077 patients aged >65 in Naples.
The iFI includes 40 items covering deficits in physical function, cognition, nutrition,
and psychosocial factors. It stratifies frailty into three levels, mild, moderate, and
severe, with predictive validity for mortality, disability, and hospitalization (Abete
etal., 2017). However, while it represents a significant methodological advance, the
1FI remains resource-intensive and is not always feasible in real-world healthcare
environments, especially in high-pressure wards.

This context underscores the rationale behind the development of fr-AGILE: a
concise, yet multidimensional, diagnostic tool designed to preserve clinical
accuracy while enhancing feasibility. Derived from the most predictive components
of the iFI, fr-AGILE consists of 10 items that collectively span the four domains of
frailty. This innovative approach enables clinicians to perform meaningful frailty
assessments in under five minutes without sacrificing the breadth of information
required for risk stratification. It represents a synthesis of prior knowledge with new
priorities: speed, simplicity, and sociological relevance.

What sets fr-AGILE apart from existing scale is its foundational assumption
that social determinants, such as economic status, family support, and community
engagement, are not peripheral variables, but primary components of the frailty
syndrome. This reframing aligns with calls from Faller et al. (2019) to treat social
vulnerability as integral to the diagnostic process, not merely as an adjunct. In doing
so, fr-AGILE aims not only to improve prognostic outcomes, but also to support
healthcare systems in designing care pathways that address the complex,

126



Athens Journal of Health and Medical Sciences June 2025

multidimensional realities of aging.
These considerations are consistent with a growing body of research
underlining the importance of integrated care models (Muscedere et al., 2023).

Structuring a Multidimensional Diagnostic Tool

The operational structure of fr-AGILE consolidates multidimensional frailty
evaluation into a concise, easy-to-administer format. Drawing from the original 40-
item Italian Frailty Index (iFI), fr-AGILE selects the 10 most predictive items of
adverse outcomes, with equal representation across the four key domains of frailty:
physical, cognitive, nutritional, and socio-economic.

This methodological distillation preserves the core diagnostic power of the
original index while making the assessment more accessible to clinical personnel
under time and resource constraints.

To illustrate its structure and domains, fr-AGILE is presented in Table 1.

Table 1. fr-AGILE Tool
n. AGILE’s Items Score FRAII.'TY
domains
1 Feel everything is an effort yes=1; no=0
2 | Help up/downstairs yes=1; no=0 PHYSICAL
0}
3 | Muscular grip strength yes=1; no=0
@
4 temporal orientation at MMSE yes=1; n0=0
3)
S re-enactment deficit at MMSE yes=1; no=0 MENTAL
6 Feel depressed yes=1; no=0
7 Weight loss over 4.5 kg in the last year yes=1; no=0 NUTRITIONAL
8 Help in eating yes=1; no=0
9 Concrete help from family members yes=1; no=0 Soclo-
10 | Financial help from family members yes=1; no=0 ECONOMIC
(1) less than 27 kg in men, less than 17 kg in women at dynamometers
(2) referred exact date (day / month / year)
(3) the words are referred to the beginning of the questionnaire and made to repeat at
the end of the test

Source: Abete P., 2024

The instrument assigns a binary score (0 or 1) to each item based on a “yes” or
“no” answer, resulting in a total score ranging from O (robust) to 10 (maximum
frailty). Importantly, each of the four domains is represented by at least two items,
ensuring that no aspect of multidimensional frailty is neglected. For example, items
assessing physical frailty include muscle strength (using dynamometers) and effort
in basic activities; cognitive items are derived from performance on MMSE
subcomponents; nutritional assessment includes weight loss and assistance with
eating; and the socio-economic domain considers financial support and tangible
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help from family members.

This structure makes fr-AGILE particularly appealing in acute care environments,
where rapid decision-making is essential, and where traditional frailty indices may
be impractical due to their length and complexity. Furthermore, the socio-economic
items in the scale reflect a deliberate attempt to redefine frailty as a phenomenon
that is not merely biologically rooted but is deeply contextual. This approach affirms
the view that an individual's access to care, resources, and emotional support can
significantly influence resilience and recovery.

The inclusion of social support variables also aligns with contemporary trends
in health policy, which increasingly emphasize integrated care models that consider
patients’ living conditions and support networks. This is particularly critical in post-
discharge planning, where the transition from hospital to home or other care settings
often depends as much on social infrastructure as on medical stability.

By providing an instrument that encompasses these elements, fr-AGILE
positions itself as a bridge between clinical practice and public health, offering a
scalable means to stratify risk and personalize intervention without sacrificing
scientific rigor.

Beyond its methodological advantages, fr-AGILE introduces an epistemological
repositioning: it reflects a shift from pathology-focused framework to models that
recognize structural determinants of health. This has implications not only for
individual diagnostics but for how healthcare systems allocate resources, design
care pathways, and evaluate service efficacy.

Sociological Relevance

fr-AGILE incorporates essential sociological aspects into the assessment of
frailty, emphasizing social determinants such as financial dependency and lack of
support. These elements reflect current gerontological thinking and align with calls
from Faller et al. (2019) to recognize social determinants as core indicators of frailty.
This framework has been further elaborated by Mitnitski et al. (2017), who argue
that frailty emerges from complex, interacting systems that include both biological
and social dynamics. Implemented across diverse care settings, fr-AGILE offers a
consistent approach that values context alongside clinical need. Although data
collection is still ongoing, preliminary use highlights its feasibility in real-world
environments.

Assessing Frailty in Low and Medium Intensity Care Settings

The integration of fr-AGILE into low and medium intensity acute care settings
underscores its practical adaptability and sociological orientation. These healthcare
environments often require rapid, effective assessments that do not compromise the
complexity of elderly patients' needs. fr-AGILE responds to this challenge by
offering a time-sensitive tool that does not neglect psychosocial vulnerabilities, such
as isolation or financial dependency, which are frequently encountered in these
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settings.

This adaptability is particularly crucial given the wide variation in patient
profiles across acute care facilities. Rather than relying solely on physiological data,
fr-AGILE facilitates a more holistic view of patient conditions, allowing for
nuanced evaluations even in fast-paced clinical contexts. By incorporating social
determinants, it bridges a crucial gap in care delivery, capturing fragility that may
not be evident through standard clinical markers alone.

Although data collection is ongoing, preliminary clinical feedback indicates
that fr-AGILE supports more comprehensive care planning, promoting interventions
tailored not only to biological risk factors but also to social vulnerabilities. This makes
it a promising instrument in the move toward integrated, equity-oriented geriatric
care.

Assessing Frailty in High Intensity Acute Care Settings

High-intensity care settings present distinct challenges for frailty assessment,
given the severity of clinical conditions, urgency of interventions, and limited time
for multidimensional evaluations. In these environments, the need for a rapid and
comprehensive diagnostic tool becomes even more pronounced: fr-AGILE meets
this demand.

Its adaptability is particularly evident in sub-intensive care wards, where frailty
is often underdiagnosed despite being a major predictor of adverse outcomes. In
these contexts, traditional triage instruments such as the "Triage Risk Screening
Tool" (Blomaard et al. 2020) have demonstrated utility but are limited in their
consideration of social and psychological domains, while fr-AGILE expands the
assessment to include key non-biological indicators, thereby enriching decision-
making processes without adding significant time burden.

In intensive care wards, where medical instability often takes precedence, the
presence of isolation, lack of financial support, or absence of informal caregivers
can significantly affect recovery trajectories. The recognition of these non-biological
risk factors enables teams to personalize care strategies beyond immediate symptom
management.

The use of fr-AGILE in such complex settings does not replace existing
protocols but rather enhances them by embedding a broader view of the patient. This
is particularly relevant during transitions of care, such as discharge planning or post-
acute rehabilitation, where a deeper understanding of frailty can guide continuity
and appropriateness of interventions. While detailed outcome data remain under
analysis, preliminary experiences suggest that it can be applied even in critical care
pathways without disruption to routine procedures.

Ultimately, introducing fr-AGILE into high-intensity environments represents
a cultural shift toward patient-centred care that recognizes the multidimensional
nature of aging. As part of the study project, two different study personnel members
will independently and "blindly" assess the degree of frailty of each patient through
both the Edmonton Frail Scale and the fr-AGILE. By embracing a bio-psycho-social
perspective, clinical teams are better equipped to address the complex interdependencies
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that shape vulnerability and resilience in the most fragile patients.

Statistical Validation of fr-AGILE

Statistical analysis will serve as a methodological support for validating fr-AGILE.
Variables will be reported as mean + standard deviation (SD), while categorical
variables will be reported as percentages. Continuous variables will be evaluated
using the ANOVA test and the Bonferroni post-hoc test, while the Chi-square test
will be used to analyse categorical variables.

The inter-rater reliability of fr-AGILE will be assessed using the kappa coefficient,
with a kappa value > 0.80 considered efficient concordance. The internal reliability of
fr-AGILE will be evaluated through the Kuder-Richardson-20 test for dichotomous
variables.

The association between the degree of frailty, calculated from the scores of the
EFS and (fr-) AGILE, and the outcomes of mortality, disability, and hospitalization
will be assessed using multivariable logistic regression adjusted for age and sex; the
relative risk (RR) for a unit increase in both frailty scores will also be calculated.
Furthermore, to compare the sensitivity and specificity of fr-AGILE against EFS in
predicting mortality, Receiver Operating Characteristics (ROC) curves will be
analysed through logistic regression analysis; an area under the curve (AUC) between
0.7 and 0.9 will be considered significant.

The reproducibility of the tool has been supported by prior research on
assessment reliability in frail populations (Ringer et al., 2020).

Operationalizing Social Support in Frailty Assessment

The development of a rapid, multidimensional instrument for frailty assessment
must reflect not only physical decline but also the social and psychological contexts
that shape vulnerability in aging populations (Faller et al., 2019). The fr-AGILE
instrument embodies this shift, moving beyond phenotypic models like Fried’s,
which prioritize biological indicators, toward a more integrative approach that
includes psycho-cognitive status, economic hardship, and relational support (Abete
etal., 2017).

Table 2 presents the Social Support Scale used in the study to quantify levels of
social vulnerability; it assigns a score based on responses to items that reflect both
structural and functional support. Among these, Question 6, focused on the
individual’s financial situation and Question 8, concerning the availability of concrete
family help, are especially salient, as they directly influence the capacity to manage
health challenges autonomously.

Financial precarity, social disconnection, and functional decline are frequently
intertwined, as supported by findings in Woolford et al. (2020) and Labenz et al.
(2020).
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Table 2. Social Support Scale

SOCIAL SUPPORT SCALE
1. Marital Status Widowed or single = 1 Married =0
2. Living Children No=1 Yes=0
3. Frequency of Family Relations Never, rarely = 1 Often, frequently =0
4. Who Do You Live With Alone =1 In company =0
5. Financial Help from Family No=1 Yes=0
6. Clos? Relathnshlps with Non- No=1 Yes=0
Family Relatives
7. Concrete Help from Family No=1 Yes=0
8. How Many Neighbours Do You _ _
See At least Once a Week? None =1 Atleast1=0
9. Do You have close friends? No=1 yes =0
10. Frequency of Relations? Never, rarely = 1 Often, frequently =0
11. Do You Frequent Public Places? Never, rarely = 1 Often, frequently =0
12. Do you go to the Movies / _ _
Theatre? Never, rarely = 1 Often, frequently =0
13. Do You Participate in
Volunteer/Recreational Never, rarely = 1 Never, rarely = 1
Associations?
14. Do You Read Newspapers? Never, rarely = 1 Often, frequently =0
15. Do You Listen to the Radio _ _
and/or Watch TV? Never, rarely = 1 Often, frequently =0
16. Do You Take Care of Children? Never, rarely = 1 Often, frequently =0
TOTAL
Good social support: 1-5
Fair social support: 6-9
Modest social support: 10-13
Poor social support: 14-17

Source: Abete P., 2024

Discussion

The fi-AGILE tool offers a promising contribution to the evolving paradigm of
frailty assessment, particularly through its integration of social determinants into
routine clinical practice. Unlike traditional indices, which primarily emphasize
biological decline, fi-AGILE explicitly includes dimensions such as economic
vulnerability and family support—factors increasingly recognized as critical
predictors of outcomes in older populations. This approach aligns with a growing
body of evidence underscoring the complex, multidimensional nature of frailty and
the need for comprehensive assessment instruments.

A key strength of fr-AGILE lies in its applicability across healthcare settings with
varying levels of care intensity. Whether in low- or high-intensity environments, it
demonstrates potential for rapid implementation without compromising clinical
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depth. This versatility reinforces its value not only as a diagnostic aid but also as a
foundation for more personalized care strategies. Its efficiency—requiring less than
five minutes to complete—addresses the time constraints commonly encountered in
hospital wards, where lengthy assessments are often impractical.

Moreover, the design of fi-AGILE reflects a shift toward more equitable
healthcare delivery. By giving equal importance to social, physical, and cognitive
domains, it draws attention to often-overlooked vulnerabilities that significantly
influence recovery trajectories and overall well-being. This emphasis is particularly
relevant for health systems aiming to reduce disparities and ensure continuity of care
through more holistic evaluation frameworks.

Although preliminary feedback from clinical teams has been positive, it is
important to note that data analysis is still underway. As such, detailed outcome
metrics and comparative statistics are not yet available. Nevertheless, early indications
suggest that fr-AGILE enhances clinical decision-making and supports targeted,
proportionate interventions tailored to the full spectrum of patient needs.

In summary, fi-AGILE not only addresses a methodological gap but also
responds to an ethical imperative: the need to conceptualize frailty not merely as a
cluster of symptoms, but as a condition shaped by social and structural factors
requiring integrated care responses. Ongoing validation efforts will further clarify
its role in clinical settings and its broader impact on public health planning.

These observations are consistent with findings from Pranata et al. (2021), who
reported similar results in complex care pathways for older patients.

Limitations and Implications

fr-AGILE emerges as an innovative and promising instrument for the rapid and
multidimensional assessment of frailty. However, certain limitations of the study must
be acknowledged. At present, the validation phase is limited to the regional context of
Campania (Italy), though broader geographic and organizational extensions are
envisioned for the future.

The instrument incorporates relevant social dimensions, yet some indicators may
be sensitive to cultural variability or dependent on specific socioeconomic contexts,
thus requiring tailored adaptations. Other scholars have stressed how methodological
adjustments must be context-sensitive in aging research (Lin & Williamson, 2015),
reinforcing the importance of culturally appropriate implementation strategies.

A significant strength of fi-AGILE is its integration within a validation
framework that includes established frailty assessment tools, such as the Edmonton
Frail Scale. This approach allows for a clearer assessment of its added clinical value
and comparative performance.

Among future developments, a dedicated mobile application is currently under
development. This will enable an even faster, more intuitive, and standardized
administration of fr-AGILE, including in low-tech or resource-limited settings. The
app is expected to enhance the dissemination of the instrument and improve data
collection efficiency, thereby facilitating its integration into everyday clinical practice.

The research is still ongoing; therefore, specific data and outcome results are
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not yet available. Nonetheless, the tool’s compact structure, multidimensional focus,
and ease of use make it a promising candidate for large-scale adoption. Should
validation confirm its anticipated strengths, fi-4 GILE may have significant implications
for clinical practice and public health. By embracing the full spectrum of frailty, it has
the potential to shape a more comprehensive and compassionate healthcare paradigm.

Conclusions

This paper addresses a central concern in geriatric medicine: the need to move
beyond a purely biological view of frailty and to promote an integrated model that
includes indicators of social vulnerability and economic hardship (Abete et al.,
2017) and validate a tool that embodies a new bio-psycho-social paradigm: fi-
AGILE, as the clinical complexity and heterogeneity of the elderly population
require diagnostic models capable of adapting to comorbidities, diverse cognitive
profiles, and variable socioeconomic contexts.

From this perspective, the research aims to support a management approach to
frailty that is both inclusive and effective, laying the groundwork for multidisciplinary
analysis and for the development of care pathways that are truly person-centred.

A new strategy is therefore needed, supported by tools able to integrate clinical
evaluation with the use of standardized scales.

Ethical considerations remain central to the study, with particular emphasis on
the need to address frailty and disparities related to social conditions.

In view of the future administration of fr-AGILE via a mobile application, it is
important to highlight the persistence of the digital divide among elderly people,
especially in terms of access and familiarity with technology (Chen et al., 2020).

The study employs a quantitative methodological procedure primarily centered
on statistical data analysis, aiming to generate robust and replicable evidence to
support clinical practice and health planning, and as well as a qualitative data
collection.

This mixed-methods approach ensures a comprehensive understanding of frailty,
capturing both measurable clinical outcomes and the subjective experiences of elderly
individuals.
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