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Abstract

Background: Frailty is a multidimensional clinical geriatric syndrome that may be reversed in its early stages. Most
studies have paid attention to its physical or phenotypic boundaries, however, little is known about the social aspects
surrounding this geriatric syndrome. The study examined the relationship between socio-demographic factors, social
resources, quality of life and frailty in older adults.

Methods: This cross-sectional study included a representative sample (n = 749) of adults aged ≥65 years enrolled in
forty-three senior centers located in North-West Spain. Socio-demographic data, social resources by the Older
Americans Resources and Services Scale, quality of life by the World Health Organization’s Quality of Life
measure-brief version (WHOQOL-BREF), and frailty status diagnosed by the Frailty phenotype were measured.

Results: Female gender, age older than 75 years, single marital status, a poor quality of life, and low scores in the
physical health domain of the WHOQOL-BREF were the main determinants of being non-robust. Together, these
variables explained 24.4% of the variance. Age between 80 and 89 years, and a poor quality of life were the main
determinants for non-robust men, whilst the physical health domain of the WHOQOL-BREF was the single main
determinant for women.

Conclusions: Our study found evidence that physical frailty is associated with social determinants and several
quality of life domains. More research on this understudied topic is needed to avoid healthcare expenditures
and improve the quality of life of non-robust elders.
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Background
Frailty is a multidimensional geriatric syndrome widely
studied in recent decades. This state of vulnerability to
stressors is a result of a decrease or underlying dysregu-
lation of multiple physiological reserves [1]. Different
models could be followed when studying frailty. One of
them understands frailty as a result of a comprehensive
assessment that includes several deficits related with the
process of aging, as well as social and psychological
aspects [2]. Another approach defines frailty according

to a physical phenotype, based on the presence of three
or more of the following criteria: unintentional weight
loss, self-reported exhaustion, weakness (grip strength),
slow walking speed, and low physical activity [1]. Consid-
ering the presence or absence of these five identifiable
physical alterations, people would be classified as non-frail
or robust, pre-frail, and frail. Although Fried phenotype
has been the most extensively used instrument to identify
frailty [3–5], researchers are also proposing that frailty
should shift its focus from an organ or disease based
model toward one that is based upon the well-being of the
whole person [6].
The prevalence of frailty increases with age [4] and

this is important mainly for two reasons. The first one
is because frailty exhibits a direct relationship with
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adverse consequences, such as the risk of falls, disabil-
ity, hospitalization, and poor survival [1, 2], and the
second one is because the world’s population is aging.
These two factors will imply, in short, not only a high
number of older adults, but also frail elder people with
an elevated risk of death. But not only frailty increases
with age, there are other circumstances such as severity
of functional dependence, and a decrease in social sup-
port closed related with the elderly population. Several
social factors, such as living alone, feeling of loneliness,
access to social resources, or quality of life have been con-
sidered as a public health concern and significant risk fac-
tors for disability, morbidity and mortality among older
people [7–10]. In line with this, a meta-analysis performed
with 308.849 subjects, followed for an average of
7.5 years, found a 50% of probability of survival for sub-
jects with adequate social relationships [7].
Research on frailty and its related factors is spreading

quite rapidly. Among the factors that may modify the
pathways from the occurrence of frailty to adverse conse-
quences, several studies support the importance of psycho-
social factors [11–13]. However, and although psychosocial
vulnerability has been linked to frailty [14], to our know-
ledge no studies have explored sufficiently the issue of
frailty and isolated social factors and quality of life assessed
with a standardized full-scale. Exploring social risk factors
and quality of life and their influence on frailty would be
very useful to help investigators to develop effective health-
related strategies aimed to reduce medical expenses in older
adults and plan interventions to prevent risk of mortality,
disability or institutionalization.
Bearing this in mind, this study aims to investigate the

relationship between socio-demographic, social factors
and quality of life with frailty syndrome. Most previous
studies involved frail and not pre-frail older adults, where
the preventive interventions should be addressed. Thus, we
developed our investigation in a large sample of robust
(non-frail) and non-robust (pre-frail and frail) community-
dwelling older adults.

Methods
Participants and procedure
The data for this study derive from the VERISAÚDE
“Effectiveness of the Comprehensive Gerontological
Assessment (CGA) and longitudinal follow-up in the
healthy aging promotion” project. This is a cross-sectional
population-based study of community-dwelling individuals
aged 65 years and over with a representative sample (n =
749), residing in a North-Western region of Spain (Galicia).
A more detailed description of the setting, sample selection
and data collection has been published previously [15, 16].
To be eligible to participate in the project, participants

had to meet the following inclusion criteria: age ≥ 65 years,
being actively enrolled in an association or senior center;

and ability to read and sign the informed consent form.
Exclusion criteria included any participant unable to par-
ticipate in the gerontological assessment.
Ethical approval was given by the Ethics Committee of

the University of A Coruña and was in conformity with
the principles embodied in the Declaration of Helsinki.
Research participants signed informed consent form before
enrollment.
The manuscript was written according to the STrength-

ening the Reporting of OBservational studies in Epidemi-
ology (STROBE) statement [17, 18].

Variables and measures
A. Sociodemographic aspects and social resources
Age, sex and level of education (≤ 8 years elementary
school, 9–17 years and vocational education, > 17 years
of college and university) were collected.
We measured social support by items from the Spanish

version [19] of the Older Americans Resources and Services
(OARS) standardized questionnaire [20]. We assessed the
total resources by the nine items total raw score, coded into
six categories: (a) excellent, (b) good, (c) mild impairment,
(d) moderate impairment, (e) severe impairment, and (f)
total impairment. Besides, other items from the OARS scale
were also assessed independently: Marital status (single,
married, widowed, divorced or separated); Who lives with
the person (the item used was: “Who lives with you?”), and
Frequency of feelings of loneliness (the item used was: “Do
you find yourself feeling lonely quite often, sometimes, or
almost never?”).

B. Quality of life
The Spanish adaptation [21] of the World Health Organiza-
tion’s Quality of Life measure-brief version (WHOQOL-
BREF) was used to assess the quality of life (QoL) [22]. This
instrument, derived from the WHOQOL-100, comprises
26 items. Two of the items are from the overall quality of
life and general health facet, and the rest of the 24 items
are from the satisfaction section that it is divided into four
domains [23]: physical health (containing 7 items-questions
Q3, Q4, Q10, Q15, Q16, Q17 and Q18), psychological (con-
taining 6 items- Q5, Q6, Q7, Q11, Q19 and Q26), social
relationships (containing 3 items- Q20, Q21 and Q22) and
environment (containing 8 items- Q8, Q9, Q12, Q13, Q14,
Q23, Q24 and Q25). Each item of the questionnaire is
scored from 1 to 5. The mean score of items within each
domain is used to calculate the domain score. Mean scores
are then multiplied by 4 in order to make domain scores
comparable with the scores used in the WHOQOL-100,
with higher scores denoting higher self-rated QoL.

C. Frailty
The frailty status of each participant was determined
according to the five physical criteria proposed by Fried
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et al. [1]. In brief, these criteria include (i) unintentional
weight loss (i.e. not due to dieting or exercise): at least
4.5 kg in past year. (ii) Self-reported exhaustion: identi-
fied by two questions from the modified 10-item Center
for Epidemiological Studies-Depression (CES-D) scale in
its Spanish version [24]. (iii) Weakness: grip strength in
the lowest 20% at baseline, adjusted for sex and body
mass index. (iv) Slow walking speed: the slowest 20% at
baseline, based on time to walk 4.57 m, adjusting for sex
and standing height. (v) Low physical activity: the lowest
20% at baseline, based on a weighted score of kilocalories
expended per week, calculated according to the Spanish
validation of the Minnesota Leisure Time Activity (MLTA)
questionnaire [25], according to each participant’s report,
and adjusting for sex. Participants with ≥3 positive criteria
were defined as frail, with 1–2 positive criteria as pre-frail,
and participants without positive criteria as non-frail. Due
to the limited number of people classified as frail, two
comparison groups were established in the present study:
robust (non-frail participants) versus non-robust (frail and
pre-frail participants).

Statistical analysis
Descriptive statistics were used to describe the sample.
Quantitative variables were shown as mean and standard
deviation and qualitative variables as absolute values and
percentage. Parametric tests are applied in this study
due to the large sample size. Comparisons between vari-
ables were made using Pearson’s chi-square tests for
qualitative variables and Student t-tests for quantitative
variables. The z test for the comparison of column pro-
portions was used. To determine the clinical significance
of differences, effect sizes were estimated in terms of
Cohen’s d [26] to identify differences in group mean values.
“Small ES” (d = 0.2), “medium ES” (d = 0.5) and “large ES”
(d = 0.8) benchmarks were used to interpret the ES magni-
tude. For difference among proportions Cohen’s h [26] was
calculated, considering “small ES” (h = 0.2), “medium ES”
(h= 0.5) and “large ES” (h = 0.8) benchmarks.
The correlations between the dependent variable (frailty

score) and the rest of the variables were performed using
Pearson’s correlation coefficient in quantitative variables
and Spearman’s test for ordinal variables. Cohen’s q value
[26] was calculated for comparing correlations, using the
benchmarks for ‘small ES’ (q = 0.10), ‘medium ES’ (q = 0.30)
and ‘large ES’ (q = 0.50).
In order to determine which variables modified a

dichotomic dependent variable, a multiple stepwise logistic
regression analysis was made using that dichotomic variable
as the dependent variable and the other variables (sociode-
mographic aspects and social resources, and quality of life-
two general items and 4 domains) introduced in the model
as co-variables. Categorical variables were converted
in dichotomous dummy variables for inclusion in the

multivariate models. 95% confidence interval (CI) and
odds ratio (OR) were calculated for each covariate in-
cluded in the model. The level of significance was defined
as p < 0.01. The software package IBM SPSS Statistics
v.23.0 (Armonk, NY: IBM Corp., USA) was used to per-
form all statistical analyses.

Results
Descriptive characteristics of the sample are shown in
Table 1. The mean age of the participants was 75.8 (SD
7.2) years, being 295 (39.4%) men and 454 (60.6%)
women. From them, 105 men and 78 women were con-
sidered robust (24.4%), and 190 men and 376 women
were considered non-robust (75.6%). 60.2% of our sam-
ple had the lowest educational level, and the majority of
the sample were married or widowed (88.6%). Among
the sociodemographic variables, all of them showed a
significant association with the frailty status (age, p <
0.0001; gender, p < 0.0001; educational level, p = 0.047,
and marital status, p < 0.0001). Z test of proportions re-
vealed statistical differences among variables, being less
robust those female older adults with ≤8 years of school-
ing and those who were widowed. In contrast, being
married was statistically associated with being robust.
Regarding social support, we found a higher and significant
proportion of non-robust people living alone (p = 0.002),
with their spouse (p < 0.0001), or parents (p = 0.009). For
the WHOQOL-BREF, the satisfaction with the health
(p < 0.010) and the physical health (p < 0.0001) and psy-
chological (p = 0.005) domains were associated with
being non-robust.
The correlations between frailty and socio-demographic

characteristics, social resources factors, and quality of life
were calculated for the total population and distributed by
gender (see Table 2). For the total population, education,
quality of life, satisfaction with the health, and three out of
four domains of the WHOQOL-BREF: physical health, psy-
chological and social relationships, showed a significant
negative correlation with frailty score. A significant positive
correlation with age and social resources was also found. In
men, a positive correlation with age, and negative correl-
ation with quality of life, and the same three domains of the
WHOQOL-BREF, this is, physical health, psychological and
social relationships, was observed. In women, the results
were similar than in the total sample except in the social re-
lationships domain of the WHOQOL-BREF that was not
significant. In terms of difference between amounts of rela-
tionship according to gender, small Cohen’s q effect sizes
were observed in the significant correlation values.
All the variables were entered into a forward stepwise

logistic regression analysis to determine which variables
modified the dichotomic dependent variable (frailty status-
robust vs. non-robust) (see Table 3, being included only
those significant variables). No multicollinearity was
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Table 1 Characteristics of the sample according to frailty status, robust versus non-robust (pre-frail and frail state)

Total (n = 749) Robust (n = 183) Non-robust (n = 566) p-value Effect size
(Cohen’s h/d)

Age (years), mean (SD)b 75.8 (SD 7.2) 72.3 (SD 5.1) 76.8 (SD 7.3) < 0.0001** d = − 0.659

Sex, n (%)a < 0.0001**

Men 295 (39.4%) 105 (57.4%) 190 (33.6%) h = 0.466

Women 454 (60.6%) 78 (42.6%) 376 (66.4%) h = − 0.467

Education, years, n (%)a 0.047*

≤ 8 451 (60.2%) 96 (52.5%) 355 (62.7%) h = −0.203

9–17 179 (23.9%) 53 (29.0%) 126 (22.3%) h = 0.161

≥ 18 119 (15.9%) 34 (18.6%) 85 (15.0%) h = 0.107

Marital status, n (%)a < 0.0001**

Single 56 (7.5%) 17 (9.3%) 39 (6.9%) h = 0.073

Married 433 (57.9%) 129 (70.5%) 304 (53.8%) h = 0.353

Widowed 230 (30.7%) 31 (16.9%) 199 (35.2%) h = −0.416

Divorced or separated 29 3.9%) 6 (3.3%) 23 (4.1%) h = −0.055

Who lives with you…?, n (%)a

No one 193 (25.8%) 31 (16.9%) 162 (28.7%) 0.002** h = −0.287

Spouse 429 (57.4%) 127 (69.4%) 302 (53.5%) < 0.0001** h = 0.310

Children 216 (28.9%) 58 (31.7%) 158 (28.0%) 0.333 h = 0.088

Grandchildren 57 (7.6%) 15 (8.2%) 42 (7.4%) 0.735 h = 0.038

Parents 15 (2.0%) 8 (4.4%) 7 (1.2%) 0.009** h = 0.203

Brothers and sisters 24 (3.2%) 6 (3.3%) 18 (3.2%) 0.951 h = 0.000

Other relatives 52 (7.0%) 15 (8.2%) 37 (6.5%) 0.446 h = 0.038

Non-related paid helper 3 (0.4%) 0 (0.0%) 3 (0.5%) 0.323 h = −0.451

Others 9 (1.2%) 0 (0.0%) 9 (1.6%) 0.086 h = − 0.284

Frequency of feelings of loneliness, n (%)a 0.132

Quite often 43 (5.8%) 6 (3.3%) 37 (6.6%) h = −0.188

Sometimes 127 (17.0%) 27 (14.8%) 100 (17.8%) h = −0.081

Almost never 576 (77.2%) 150 (82.0%) 426 (75.7%) h = 0.147

Social Resources Rating, n (%)a 0.448

Excellent 239 (32.7%) 66 (36.5%) 173 (31.5%) h = 0.105

Good 321 (43.9%) 82 (45.3%) 239 (43.5%) h = 0.020

Mild Impairment 103 (14.1%) 21 (11.6%) 82 (14.9%) h = −0.795

Moderate Impairment 35 (4.8%) 7 (3.9%) 28 (5.1%) h = 0.256

Severe Impairment 21 (2.9%) 4 (2.2%) 17 (3.1%) h = −0.064

Total Impairment 12 (1.6%) 1 (0.6%) 11 (2.0%) h = − 0.084

How would you rate your quality of life?, n (%)a 0.069

Very poor 3 (0.4%) 0 (0.0%) 3 (0.5%) h = −0.200

Poor 15 (2.0%) 1 (0.5%) 14 (2.5%) h = −0.148

Neither poor nor good 223 (29.8%) 47 (25.7%) 176 (31.1%) h = − 0.111

Good 386 (51.5%) 96 (52.5%) 290 (51.2%) h = 0.040

Very good 122 (16.3%) 39 (21.3%) 83 (14.7%) h = 0.157

How satisfied are you with your health?, n (%)a 0.010*

Very dissatisfied 9 (1.2%) 1 (0.5%) 8 (1.4%) h = 0.000

Dissatisfied 28 (3.7%) 1 (0.5%) 27 (4.8%) h = − 0.251
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observed between the general items and the 4 domains
of the WHOQOL-BREF. The values for Variance Inflation
Factor (VIF) for the independent variables were between
1.214 and 1.402 in the total sample, between 1.209 and
1.370 in men and between 1.190 and 1.496 in women.
Tolerance values were between 0.713 and 0.823 in the total
sample, between 0.730 and 0.827 in men and between
0.669 and 0.840 in women. Values of VIF lower than 10 or
values of tolerance larger than 0.1 imply no multicollinear-
ity diagnostic [27, 28]. For the total population, the main
determinants of being non-robust were being female, being
older than 75 years, being single, having rated a poor
quality of life, and obtaining low scores in the physical
health domain of the WHOQOL-BREF. The combined
effects of these predictors simultaneously explain the
24.4% of being a non-robust person. The regression
analysis identified different risk factors, depending on
the gender. For men, the main determinants of being
non-robust were being between 80 and 89 years and
having rated a poor quality of life. The combination of
having these factors places the risk of being non-robust
in a 17.5% in men. For women, the single main deter-
minant was the physical health domain, reaching a pre-
diction of 9.4% of being non-robust.

Discussion
In this prospective study, involving 749 community-dwelling
individuals, the relationship between frailty and sociodemo-
graphic factors, social resources and quality of life aspects
were examined. The prevalence of being non-robust in our
population (75.6%) is higher than most of the estimates of
the prevalence in elderly individuals living in the community
(frailty and pre-frailty), which is placed between 46.7% and
78.2%, with approximately 50% as the most common value
[29]. These differences can be explained because the differ-
ent operationalizations used to define a non-robust person.
If we separately consider individuals with the intermediate
pre-frailty and frailty status, our results identified most par-
ticipants as pre-frail (71.8%) being only a 3.74% of the people
considered as frail (see [30]). The low percentage of frail
people could be due to the specific characteristics of our
sample, being community-dwelling subjects, living at their
home and attending to senior centers.
According to the results of the logistic regression ana-

lysis and for the total sample, we found that the predictors
of being non-robust spanned different socio-demographic
and QoL factors. To be more specific, non-robust frailty
criteria were associated with being female, being older
than 75 years, being single, having a poor quality of life,

Table 1 Characteristics of the sample according to frailty status, robust versus non-robust (pre-frail and frail state) (Continued)

Total (n = 749) Robust (n = 183) Non-robust (n = 566) p-value Effect size
(Cohen’s h/d)

Neither satisfied nor dissatisfied 134 (17.9%) 24 (13.1%) 110 (19.4%) h = −0.164

Satisfied 424 (56.6%) 112 (61.2%) 312 (55.1%) h = 0.122

Very satisfied 154 (20.6%) 45 (24.6%) 109 (19.3%) h = 0.145

Physical health- WHOQOL-BREF score, mean (SD)b 14.1 (SD 2.1) 14.9 (SD 1.9) 13.8 (SD 2.1) < 0.0001** d = 0.536

Psychological WHOQOL-BREF score, mean (SD)b 14.3 (SD 1.9) 14.7 (SD 1.8) 14.2 (SD 2.0) 0.005** d = 0.256

Social relationships WHOQOL-BREF score, mean (SD)b 13.9 (SD 2.5) 14.1 (SD 2.5) 13.8 (SD 2.5) 0.207 d = 0.120

Environment WHOQOL-BREF score, mean (SD)b 13.7 (SD 1.8) 13.7 (SD 1.9) 13.6 (SD 1.8) 0.563 d = 0.055

WHOQOL-BREF World Health Organization Quality of Life- Brief Form; aChi-squared test. bt-test; *Significant (p-value) < 0.05; **Significant (p-value) < 0.01

Table 2 Correlations between frailty and socio-demographic characteristics, social resources factors, and quality of life

Frailty

Total Men Women Effect size (Cohen’s q)

Age (Years)a 0.326** 0.314** 0.319** q = − 0.006

Education, yearsa − 0.100** − 0.100 − 0.095* q = − 0.005

Social Resources Ratingb 0.108** 0.062 0.102* q = −0.040

How would you rate your quality of life?b −0.128** −0.124* − 0.120* q = − 0.004

How satisfied are you with your health?b −0.211** − 0.097 −0.265** q = 0.174

Physical health- WHOQOL-BREF scorea − 0.352** −0.206** − 0.389** q = 0.202

Psychological WHOQOL-BREF scorea − 0.176** −0.147* − 0.159** q = 0.012

Social relationships WHOQOL-BREF scorea − 0.085* −0.127* − 0.092 q = − 0.035

Environment WHOQOL-BREF scorea − 0.050 −0.012 − 0.047 q = 0.035
aPearson’s correlation coefficient; bSpearman’s correlation coefficient; WHOQOL-BREF World Health Organization Quality of Life- Brief Form; *Significant
(p-value) < 0.05; **Significant (p-value) < 0.01
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and the physical health domain of the WHOQOL-BREF.
It is well established in the literature that female gender
and being older are two main characteristics related with
frailty [1, 4, 31, 32]. Women have a higher likelihood of
frailty given that they have a longer life expectancy and
accumulate more frailty characteristics and besides, they
have lower levels of body mass and muscle strength than
the men [4]. Our findings support this conclusion, adding
that being single is also a predictor of frailty. The main
domains of frailty affected in unmarried people are unin-
tentional weight loss, daily energy expenditure, and ex-
haustion, explained by a lack of psychological support and
economic benefits linked to marriage and the social struc-
ture of some older populations, in which, as in our sam-
ple, food shopping and preparation is usually done by
women [33]. No significant association was observed
between perceived social support and frailty status in the
current study. A similar lack of relationship was previously
described [34]. In contrast, a poor psychosocial adjust-
ment (considering social isolation and feelings of loneli-
ness) associated with the increase of physical frailty status
was found [35]. Considering the broad concept of QoL, in
this study, we analyzed the general facets and the satisfac-
tion with the health on overall QoL, and the four domains
of the WHOQOL-BREF: physical health, psychological,
social relationships and the environment. It is well estab-
lished that as people age the medical conditions increases.
Although it is important to treat these medical conditions
in order to score more on physical health domain, the
absence of them does not necessarily guarantee to have a
good, or even adequate QoL. Functional impairment, psy-
chological and social problems could also have a negative
impact on QoL [36]. Recently, it has been published a
revision showing evidence of a link between QoL and
frailty in community-dwelling older people [37]. Specif-
ically, this study reviewed 11 cross-sectional studies, in
which worse frailty status was consistently associated
with lower levels of QoL, independently of the instruments
used to measure these variables. Using the Fried Frailty
Index (FFI) and the WHOOQOL-BREF, our results agree
with the results of this review, revealing a link between
non-robust subjects and poor QoL and the physical dimen-
sion of the WHOOQOL-BREF. This result, although not
surprising as the FFI definition focused on the physical
problems that affect older adults, is novel since frailty has
been studied in relation to health outcomes, but not until
recently in relation to quality of life. Regarding possible
gender differences, we found a link between being non-
robust men and poor QoL, and between being non-robust
women and the physical dimension of the WHOOQOL-
BREF. Taking into account the QoL, the consequences of
being frail may substantially differ between being men and
women, however, the literature on this topic is scarce.
In a study, using the SF-12 [38] being frail was

associated, among other variables, with health-related
quality of life scores, both in men and in women [39].

Strengths and limitations
The main strength of this investigation is to use the
WHOOQOL-BREF test to measure QoL, as it is specif-
ically designed to be administered in elderly people and
measures different domains of QoL. Knowing the state
of the different domains involved in the quality of life
may help to develop specific interventions that could be
addressed to maintain QoL at high levels even though
subjects fails to maintain a correct level in any other single
domain [40, 41]. Another important strength of this investi-
gation is to take into consideration multiple factors (socio-
demographic, social support, and quality of life) as potential
determinants of frailty in a large representative sample of
people living at their home and attending to senior centers.
The main limitation of this study is its cross-sectional na-
ture, that it does not allow establishing causal relationships
between frailty and all the described variables. Besides, the
selection of the sample, that coming from senior centers,
could reduce the prevalence rates of frailty or pre-frailty,
being only a 3.74% of this sample considered as frail.

Conclusions
This paper address frailty considering not only the pheno-
typic boundaries but also the more uncertain social and
quality of life domains. We found that female gender,
higher age, poor satisfaction with the general facet on
overall QoL, and in the physical domain of QoL are deter-
minants of being non-robust. Identifying these modifiable
risk factors associated with robustness might contribute to
the public health planning in the development of adequate
measures to prevent or event revert this condition. Consid-
ering all the above findings, we suggest that further work
on this topic should address these understudied elements
as a mean of saving healthcare expenditures as well as in
improving the elder’s autonomy, improving their QoL.
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