Check for
updates

Frailty Is Not a Fatality

Elisa Zengarini and Antonio Cherubini

Key Messages

 Frailty corresponds to an extreme vulnerability to poor resolution of homeostasis
after stressors, due to loss of physiological reserve across multiple systems,
which causes an increased risk of adverse health-related outcomes.

e The prevalence of frailty is higher in women and increases with age although the
signs and symptoms of frailty are not rare in the middle-aged population.

e Frailty is a dynamic process; the recognition and modification of pre-clinical
manifestations and modifiable risk factors, also among adults and young indi-
viduals is essential.

* Since frailty is a public health priority, its assessment should be integrated into
routine clinical practice for older patients, encouraging the early identification of
at-risk individuals and subsequent interventions.

 Frailty and pre-frailty are potentially reversible. Solid evidence supports the effi-
cacy of physical exercise. Current evidence supporting nutrition interventions is
scare. Multicomponent interventions, after a global geriatric assessment, appears
the best way of reversing the frailty process.

6.1 Definition

Frailty is a condition of extreme vulnerability to poor resolution of homeostasis
after stressors, due to loss of physiological reserve across multiple systems, which
causes an increased risk of adverse health-related outcomes [1, 2]. Frail older adults
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have higher risk of adverse health events, including falls, delirium, disability onset,
hospitalization, institutionalization, and death [1-3].

6.2  Frailty Identification and Assessment

Although the definition of frailty is agreed on, there is not currently a universally
accepted set of criteria to diagnose frailty. Different models have been developed
to operationalize frailty diagnosis in research settings and clinical practice.
Among them, the phenotype model [1] and the accumulation of deficits model [4]
are those most commonly used. In the Cardiovascular Health Study, Fried vali-
dated the frailty phenotype using five criteria: unintentional weight loss, self-
reported exhaustion, weak grip strength, slow gait speed, low physical activity.
Frailty was defined as a clinical syndrome characterized by the presence of three
or more criteria, while pre-frailty was identified by the presence of one or two
criteria [1].

At variance, the Frailty Index developed by Rockwood in the Canadian Study of
Health and Aging is a mathematical construct to measure the cumulative accumula-
tion of deficits (e.g., symptoms, signs, disabilities, diseases, and laboratory abnor-
malities) over time [4]. It is calculated as a ratio between the number of deficits
observed in the individual divided by the total number of deficit considered.
Although originally developed using 92 variables [4], shorter versions of the Frailty
Index considering no more than 20 deficits have also been validated [5].

A recent review found 67 different set of criteria to identify frailty [6]. The most
common purposes of the instruments were to assess frailty as risk factor for adverse
health outcomes (31.3%) and identify risk factor for frailty (22.3%), while few stud-
ies used frailty as a guide for clinical decision-making (2.3%) and as a target for
intervention (2.3%).

Several instruments demonstrated predictive validity for the risk of adverse
health outcomes in different cohorts of older subjects. However, they are built on
distinctive concepts of frailty and when compared each other, they identify differ-
ent older adults as frail [7]. For instance, the FRAIL questionnaire based on five
self-reported criteria is suited for clinical screening [8]. The Gérontopdle Frailty
Screening Tool (GFST) has been developed to increase awareness of frailty among
general practitioners and facilitate screening in primary care [9]. On the other
hand, the Frailty index derived from Comprehensive Geriatric Assessment
(FI-CGA) is designed for frailty assessment in the clinical setting [10]. Also physi-
cal performance measures (e.g., gait speed, the short physical performance battery)
have been studied as suitable tools for the assessment of frailty [11]. They are reli-
able, not time-consuming, objective, and repeatable in the same subject over time
and thus they may be easily included in the routine medical examination. In a
recent international survey, the most commonly used measure to assess frailty was
gait speed test [12].
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6.3 Epidemiology

In a systematic review based on 21 cohorts involving 61,500 participants, 10.7% of
community-dwelling older persons were identified as frail and another 41.6% as
prefrail. However, the prevalence of frailty varies considerably (range 4.0-59.1%)
because of different definitions and inclusion criteria adopted among different stud-
ies [13]. The prevalence is higher in women and increases with age although the
signs and symptoms of frailty are not rare in the middle-aged population [14]. Data
from the Survey of Health, Aging and Retirement in Europe (SHARE) showed that
among European individuals 50-65 years of age, 4.1% were frail, and 37.4% were
prefrail, while in the 65 years and older group 17% were frail and 42.3% prefrail.
The frailty criteria more commonly reported in the middle-aged group were exhaus-
tion and low activity, while exhaustion, weakness, slowness, and low activity were
frequent in the 65 years and older group [14]. Moreover, frailty is consistently asso-
ciated with some ethnic groups, e.g., black and Hispanic, living in residential care
and lower education and poverty [1, 13—15].

6.4  The Course of Frailty and Its Implications

The pathophysiological pathways underlying the development of frailty are not yet
clearly identified. Frailty is the result of an accelerated and cumulative decline
across multiple systems (i.e., the skeletal and muscular system, the brain, the
immune, inflammatory, and endocrine system). Several theories of frailty have been
proposed. Fried et al. conceptualized frailty as a geriatric syndrome, describing a
vicious cycle where multiple risk factors and conditions are interacting not only to
cause frailty but also to promote its progression [1]. On the other hand, Rockwood
et al. proposed a stochastic model where deficit accumulation results from interac-
tions between two processes: on one side, environmental stresses, causing damage,
and on the other the systems that control damage and recovery time. The exponen-
tial increase in the number of health deficits with age corresponds to the exponential
increase of recovery time [16].

In any case, frailty is not a static condition, but instead a dynamic process. In the
literature, different studies investigated the natural history of frailty and the determi-
nants of the transition between different stages of frailty over time. In a prospective
cohort study of 754 predominantly European American community-living persons,
Gill showed that frailty is a dynamic process with frequent transitions between frailty
states over time: 57% of participants has at least one transition over 4.5 years.
Specifically, transitions to states of greater frailty were more common (43%) than
transitions to states of milder frailty (23%), while the probability of transitioning
from being frail to nonfrail was very low (0-0.9%) [17]. Rockwood analyzed data for
community-dwelling subjects (age 15-102 years at baseline) in the longitudinal
component of the National Population Health Survey with seven 2-year cycles to



56 E. Zengarini and A. Cherubini

estimate the outcomes of frailty measured in terms of Frailty Index. In this study, the
scale has been divided into different categories: relatively fit (Frailty Index <0.03,
i.e., no or only one deficit), less fit (0.03 < Frailty Index <0.10), least fit (0.10 < Frailty
Index <0.21), frail (Frailty Index >0.21), and most frail (Frailty Index >0.45). At all
ages, the 160-month mortality rate was lower among relatively fit people than among
those who were frail (e.g., 2% vs. 16% at age 40; 42% vs. 83% at age 75 or older).
Moreover, they demonstrated that the relatively fittest people at baseline tended to
remain healthy, while the chance of complete recovery declined with age. The chance
of staying at the highest level of fitness across all seven cycles declined with age,
while the chance of becoming frail increased [3]. In a study of frailty transitions
among participants in the San Antonio Longitudinal Study of Aging (SALSA)
cohort, diabetes with macrovascular complications, lower education, and longer fol-
low-up intervals were predictors of frailty worsening [18]. Shardell demonstrated
that prefrail participants with lower 25-hydroxyvitamin D were 8.9% more likely to
die, 3% more likely to transition to frailty, and 7.7% less likely to become robust. On
the other hand, transitions from robustness or frailty were not associated with serum
25-hydroxyvitamin D [19]. Lee et al. examined the natural history of transition
between frailty states in a cohort of community-living older Chinese people. Among
prefrail subjects, a quarter of both genders recovered into the robust state, while
11.1% of men and 6.6% of women worsened into frailty. Moreover, they found sig-
nificant factors associated with worsening or less improvement in transition between
frailty states (older age, history of stroke, lower cognitive functions, diabetes, osteo-
arthritis, cancer, lung disease, hospitalizations), while higher socioeconomic status
was protective [20]. Recently, Pollack and colleagues in a perspective cohort study of
5086 community-dwelling men found that over 4.6 years 35% progressed in frailty
status or died, 15% improved, but only 0.5% of them from frail to robust. A compre-
hensive evaluation of potential determinants of transition in frailty status showed that
factors associated with improvement in frailty status included greater leg power,
being married, good or excellent self-reported health. On the other hand, any instru-
mental activity of daily living (IADL) limitations, low albumin levels, high interleu-
kin-6 levels, and presence of chronic obstructive pulmonary disease or diabetes
mellitus were associated with lower likelihood of improvement in frailty status [21].

These evidence suggest that frailty is potentially reversible, particularly in the
early stages. It would be extremely important to know the life expectancy of older
subjects with frailty, but there is currently no study that can provide this informa-
tion. A better understanding and management of modifiable clinical, social, and
functional risk factors may increase the recovery rate of the prefrail individuals or
prevent their progression to frailty. Given its multidomain nature, a comprehensive
approach is necessary to target frailty and associated factors. Because the improve-
ment in frailty status has been associated with social, functional, and clinical fac-
tors, effective strategies may include rehabilitation and interventions that target
strength and lower extremity power, social support, nutritional interventions, and
improvement management of comorbidity [21].

In the World Report on Ageing and Health published by the World Health
Organization, frailty has been considered as a progressive decline in physiological
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systems that results in decreased intrinsic capacity. The intrinsic capacity is defined as
the composite of all the physical and mental (including psychosocial) capacities of an
individual. The combination of intrinsic capacity with relevant environmental charac-
teristics and their interactions defines the functional ability of the individual. The report
defines healthy aging as the process of developing and maintaining the functional abil-
ity that enables well-being in older age. Thus, healthy aging reflects the interactions
between individuals and the environments, resulting in trajectories of both intrinsic
capacity and functional ability [22]. It is noticeable that the prevention of frailty as well
as an effective promotion of healthy aging should adopt a life-course perspective. The
functional status at older age is the result of behaviors and conditions occurring in the
individual during the entire life and the interaction with the environment.

6.5 Interventions

Frailty is a public health priority [23]. Multiple interventions targeting frailty
have been investigated. Solid evidence supports the efficacy of exercise in frail
older people. A high-intensity progressive resistance training of the hip and
knee extensor (chosen because of their importance in functional activities)
improved muscle strength and size with associated improvement in mobility and
level of physical activity in frail older nursing home residents [24]. Moreover,
Gill showed that a program targeting underlying impairments in physical abili-
ties (e.g., balance, muscle strength, ability to transfer from one position to
another, and mobility) reduced the progression of functional decline also among
physically frail elderly persons living at home [25]. In a more recent trial, the
Lifestyle Interventions and Independence for Elders pilot (LIFE-P) study, the
incidence of major mobility disability over 2.6 years was reduced in the exercise
group compared with a successful aging educational program group. The physi-
cal activity program consisted of a combination of walking at moderate inten-
sity, resistance exercises, balance, stretching, and behavioral counseling [26].
Further analyses from the LIFE-P study explored the effects of physical activity
on frailty status. Cesari et al. showed that after 12 months of follow-up regular
physical activity reduced the frailty prevalence. Moreover, in comparison to
successful aging participants, the mean number of frailty criteria in the physical
activity group was notably reduced, especially for at-risk individuals (i.e., par-
ticipants with frailty, and those with multimorbidity) [27]. Exercise has a posi-
tive impact on physical determinants and functional outcomes, even if the most
effective type and intensity of exercise is uncertain. However, multicomponent
training interventions (i.e., focusing on resistance, balance, aerobic, and flexi-
bility training), of long duration (>5 months), performed three times per week,
for 30—45 min per session, generally had superior outcomes than other exercise
programs [28].

Although individual nutritional status as well as the dietary style and nutrient
intake (e.g., vitamin D) have been demonstrated associated with frailty, current evi-
dence supporting the efficacy of nutritional interventions is scanty [24].
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A recent review using the level of frailty as intervention target selected 14 studies
designed to prevent or reduce the level of frailty among community-dwelling older
adults. The interventions included physical activity, physical activity combined with
nutrition or with nutrition and memory training, home modifications, prehabilita-
tion (physical therapy plus exercise plus home modifications), and Comprehensive
Geriatric Assessment (CGA). Particularly, the physical activity intervention mostly
included strength, balance, coordination, flexibility, and aerobic exercises provided
by exercise professionals, with sessions ranging in frequency from once weekly to
5 days per week. Nine of the 14 studies reported that the intervention reduced the
level of frailty. On the other hand, studies using Comprehensive Geriatric Assessment
had mixed findings [29]. Nevertheless, currently implications of change in frailty
level on clinical outcome are not well known. Frost recently evaluated the effective-
ness of home- and community-based health promotion interventions on functioning
and frailty in individuals with mild or pre-frailty. They identified seven trials: six
studies evaluating exercise intervention (single intervention or two intervention, i.e.,
two exercise interventions or exercise plus nutritions) and one study telemonitoring.
Group exercise interventions showed positive effects on functioning, but these were
mixed and based on small, low quality studies [30].

In current clinical practice, the gold standard for the management of frailty is the
Comprehensive Geriatric Assessment (CGA). The CGA is a multidisciplinary diag-
nostic process intended to determine a frail elderly person’s medical, psychosocial,
and functional capabilities and limitations in order to develop a personalized inter-
vention of care and follow-up. This approach is sensitive to detection of levels of
frailty [10]. Moreover, this process is closely linked to interventions with subse-
quent relevant outcomes. Several evidences showed as CGA improves health-
related outcomes in frail patients in different setting as hospital [31], home care
[32], and nursing home [33].

The relevance of prevention and management of frailty has been recognized by
international bodies. The European Commission has recently created the European
Scaling-up Strategy in Active and Healthy Ageing including an action group focused
on the prevention of frailty and functional (both cognitive and physical) decline
[29]. Another relevant European project founded by the Innovative Medicines
Initiatives is the Sarcopenia and Physical fRailty IN older people: multi-compo-
nenT Treatment strategies (SPRINTT) Study, a large clinical trial specifically
designed to implement frailty care and prevention across Europe. In SPRINTT, the
efficacy of a multicomponent intervention, based on long-term structured physical
activity (including aerobic, strength, flexibility, and balance training), nutritional
counseling/dietary intervention, and an information and communication technology
intervention, for preventing mobility disability is tested in comparison with a
healthy aging lifestyle education program in community-dwelling older persons
with physical frailty and sarcopenia [34, 35].

Conclusion

As the world’s population ages, the prevention and management of frailty should
take on primary relevance. Frailty assessment should be integrated into routine
clinical practice for older patients, encouraging the early identification of at-risk
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individuals and subsequent interventions. Future studies should focus on trajec-
tories of frailty, and thus on the recognition and modification of pre-clinical
manifestations and modifiable risk factors, also among adults and young indi-
viduals, evaluating complex multicomponent interventions.
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