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Abstract: Cognitive frailty (CF) is a topic of growing interest with implications for the study of
preventive interventions in aging. Nevertheless, little research has been done to assess the influence
of psychosocial variables on the risk of CF. Our objectives were to estimate the prevalence of
CF in a Spanish sample and to explore the influence of psychosocial variables in this prevalence.
Physical frailty and cognitive, functional, psychosocial, and socio-demographic aspects were assessed
in a sample of 285 participants over 60 years. Univariate and multivariate logistic regression models
were carried out. A prevalence of 21.8% (95% CI 17.4–26.9) was established when both frail and pre-frail
conditions were included, and a prevalence of 3.2% (95% CI 1.7–5.9) if only frail individuals were
considered. Age, educational level, profession and psychological well-being variables significantly
predicted CF. Frailty and pre-frailty are high-prevalence health conditions in older adults influenced
by socio-demographic, socio-educative and affective factors.
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1. Introduction

Research perspectives on frailty are making relevant contributions to understand the major
domains that mediate the complex relationships between aging, on the one hand, and physical and
psychological conditions, on the other one. Frailty is conventionally defined as a multidimensional
clinical syndrome, characterized by loss of biophysical reserve and diminished resistance to stressors,
causing vulnerability to adverse health outcomes and leading to loss of function that can be expressed
in different ways (i.e., energy, physical ability, cognition, and health) [1,2]. Frailty itself can be classified
as physical frailty, cognitive frailty, or psychosocial frailty [3]. Therefore cognitive frailty (CF) has been
considered as a subtype of frailty [4] and it would consist of a heterogeneous clinical condition
characterized by the simultaneous presence of both physical frailty and mild cognitive impairment
(MCI) (CDR = 0.5), once the diagnosis of dementia due to Alzheimer’s disease (AD) or other dementias
and the condition of physical disability have been excluded [5].

The prevalence of CF was recently estimated to be 1% to 5% in community-dwelling older
adults [6–9]. However, a relevant heterogeneity (ranging from 0.9% to 40.0%) is evident in the
literature and several factors have probably contributed to such wide variability; thus, there have
been differences in the way the two components of cognitive frailty have been operationalized [10],
and some of them have also included physical pre-frailty [11,12]. Likewise, prevalence data should be
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affected by the settings differences. Some studies were carried out in clinical settings [11] while others
were community-based studies [13,14]. In the last ones, including individuals with physical frailty and
pre-frailty, the prevalence of CF ranged from 1 to 40% [14], whereas in clinical-based studies it ranged
from 10.7 to 22.0% [13]. Almost all studies found that age was significantly associated with CF [15,16]
and prevalence increased with age [8], but regarding to the sex and CF association the results are not
yet conclusive [8,13].

CF can be influenced by several physical risk factors and by psychosocial factors [6], intensifying
the vulnerability to stressors [7]. A key consideration when addressing CF is how intrinsic factors as
age, sex, or medical and functional capabilities interact with extrinsic factors such as social support,
education level, or occupational category. In order to get a holistic understanding of the relationship
between aging and frailty, the complexity of social and psychological factors must be considered.
Thus, considering that CF is characterized by reduced cognitive reserve [5], older people with lower
educational level attainment and who carried out non-intellectual jobs [7,17] would tend to show
increased CF risks.

There is also evidence of relationships between the role of the family and broader social networks
and frailty in later life. In this context, social engagement emerges as a factor with a protective
or balancing function in the CF levels [17]. However, these social networks can diminish in later
life. In fact, increasing aging has been related with a decrease in several ways of social support [9]
(e.g., loss of partner or other family members or friends), isolation [18], or living alone [19] that may
lead to a decline in physical and mental functions.

Additionally, research on CF requires a more comprehensive assessment of psychological
well-being in order to capture psychological aspects of cognitive vulnerability. According to this,
some studies have pointed out the significant association between CF and mental health status,
and specifically with depressive mood, anxiety, impatience, behavioral suppression and reduced desire
to participate in social activities [20]. Although the influence of psychosocial variables on CF has
appeared in cross-sectional [19,21] and cohort studies on frailty, as far as we know, no study has been
designed to specifically study this relationship.

The construct of CF has triggered growing interest in the scientific community, but only a limited
amount of evidence on its prevalence and the relationships between psychosocial conditions and
CF is available. Furthermore, no previous study has analyzed the prevalence of CF in the Spanish
context. The aims of this study were to establish the prevalence rate of CF on a sample of Spanish
community-dwelling older adults and to gain knowledge about the role of psychosocial variables
on CF.

2. Materials and Methods

2.1. Sample

The sample comprised 285 community-dwelling participants (from Galicia, NW of Spain and from
Valencia, SE of Spain) aged 60 years or more, without diagnosis of dementia, or major mental health
disorders. Other exclusion criteria were to have traumatic injuries, non-compensable sensory or motor
deficiencies that prevent evaluation, serious gait disturbances (inability to walk more than 10 m without
help, obvious risk of falling); to use technical assistance (cane, crutches, walker, wheelchair); and to
suffer disability and/or recognized dependency for instrumental activities of daily life. Sampling was
incidental and was recruited during 2018 and 2019. Community-dwelling participants were recruited
from a large on-going study on cognitive aging being undertaken at the University of Santiago de
Compostela and University of Valencia. Candidates were relatives or neighbors of university students
and were invited to participate in the study when active life and the autonomy for the instrumental
activities of daily life were maintained. The participants were evaluated in their own homes and
received no incentives for their collaboration in the study.
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2.2. Measures

A customized protocol was developed to measure aspects related with cognitive performance,
psycho-social related factors and physical frailty. The Montreal Cognitive Assessment (MoCA) test was
administered to determine possible MCI participants [10]. To measure psychological well-being,
the Spanish version of the General Health Questionnaire (GHQ-12) was used [22]; the GHQ-12 [23]
is a shorten version of the GHQ, a self-report questionnaire used to assess psychological well-being
level including perceived stress, anxiety level, feelings of fear, sleep disturbances, or psychosomatic
conditions. Social support was assessed with the Spanish version of the MOS questionnaire (Medical
Outcomes Study Social Support Survey, MOS-SS) that is a five-point Likert scale and permits detection
of situations characterized by elevated social risk [24]. According to the authors, a cut-off score of
57 points was used for lack of social support. Age and years of education were also recorded.

Because this study is part of a larger research, physical frailty was assessed following a modified
version of the frailty phenotype as described by Fried et al. [1]; particularly physical endurance
was measured with GHQ items and (not with GDS-Geriatric Depression Scale ones) and physical
activity was measured with a specific questionnaire (Spanish Short Version of Minnesota Leisure Time
Activities Questionnaire) and not only with a self-informed item. The following criteria were used:
(1) Weight loss, measured with yes/no responses about unintentional weight loss and lack of appetite
in the last three months; (2) Self-reported exhaustion, measured with a question about depressed
affective state from the GHQ-12 [22]; (3) Weakness, measured by the grip strength of the dominant
hand, 3 measurements are taken and the average is obtained; (4) Slow gait speed, measured through a
timed-up and go (TUG) task in which the participant have to get up from a chair, walk three meters,
turn on himself, step back, and sit back down [25]; and (5) Low physical activity, measured with the
short Spanish version of the Minnesota leisure time Physical Activity Questionnaire (VREM) [26].

Regarding cognitive status, a reference value for possible cognitive impairment was established
for MoCA scores below the 5th percentile (−1.64 standard deviations), adjusted for age and educational
level according to the normative scores by Pereiro et al. [27]. Regarding frailty status, the involuntary
weight loss criterion is considered to be met when the response to the question, “Have you eaten less
due to poor appetite, digestive problems, chewing or swallowing difficulties in the last 3 months?”
or to the question about recent weight loss is positive; the criterion for low mood is considered to be
met when a negative answer is recorder to question 9 of the GHQ12, “Have you felt unhappy and
depressed?”; the criterion of grip strength is considered to be met if the performance is below that
expected according to the FNIH criteria (men < 26, women < 16) [28]; the criterion of low physical
activity is considered to be met if the participant is classified through the VRM as Sedentary [27]; finally,
the criterion of slow mobility is considered to be met when the performance in the TUG is below the
expected value according to age and sex in a normative sample of more than 50 years, taking as a
cut-off point the percentile 84 (1 standard deviation) adjusted for age and sex [29]. TUG performance
is considered above the range, in men: 50 to 54 = 7; 55 to 59 = 8; 60 to 69 = 9; 70 to 79 = 10; 80 ± 11.
According to the number of criteria that the participant meets, it will be considered: physically robust,
if they do not meet any criteria; physically pre-frail, if you meet 1 or 2 criteria; physically frail, if you
meet 3, 4, or 5 criteria.

2.3. Study Design and Procedure

A more extensive cross-sectional study (CogniFraSp, Cognitive Frailty Spain) was conducted
during the years 2018 and 2019, assessing cognitive, functional, and psychosocial aspects using valid
assessment tools and adapted self-reported tests. The study received approval by the Ethics in Clinical
Research Committee of the Galician Government (2018/620) and the Ethics Committee of University
of Valencia (H1521026499251), and was conducted in accordance with the Declaration of Helsinki.
Written informed consent was obtained from all participants.

Following the five Fried criteria, participants were classified as non-frail, pre-frail, and frail when
they met no criteria, one or two criteria and three, four or five criteria respectively. According to
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their non-frail, pre-frail or frail phenotype and their cognitive status, participants were classified
as (a) Non-frail-cognitively unimpaired, (b) Pre-frail-cognitively unimpaired, (c) Frail-cognitively
unimpaired, (d) Non-frail-possible cognitive impairment, (e) Pre-frail-possible cognitive impairment,
and (f) Frail-possible cognitive impairment. According to the general criteria established by Kelaiditi
et al. [5], we considered as cases of cognitive frailty those with a frail and pre-frail phenotype and
possible cognitive impairment.

2.4. Study Outcomes

Age was categorized according to five age groups (60–64, 65–69, 70–74, 75–79, 80+ years
old) and gender was dichotomized in men and women. Regarding formal education, considering
the current levels of formal education in old adults in Spain [30], education was dichotomized
in low (7 or less years of education) and high (more than 7 years of education). Profession was
dichotomized in low qualification (including unskilled worker, housewife, and no employment)
and high qualification (including skilled worker, trader, senior and middle-level civil servant,
administrative, and management staff).

In relation to Charlson Comorbidity Index, its scores were used to categorize the sample in three
groups (No chronic conditions for 0 scores, One chronic condition for score of 1, Two or more chronic
conditions for scores higher than 1).

In terms of instrument measurements, social support status was dichotomized according to
MOS-SS scores (With social support for scores of 57 or more, Without social support for scores of
56 or less), while psychological well-being status was dichotomized according to GHQ-12 scores,
using the recommended cut-off threshold for mental health issues (2/3 points), with responses about
the presence of different affective symptoms scored as 0, 0, 1, and 1 respectively [23].

2.5. Statistical Analysis

Statistical analyses were carried out with SPSS for Windows, version 26.0 (IBM corp.,
Armonk, NY, USA). The significance level was established at 0.05 for all analyses. The χ2 test
was used for categorical variables. Prevalence was estimated from the number and percentage
of cases and odds ratios (OR), with 95% confidence intervals. Logistic regression analyses were
performed to predict the presence of CF. Participants with CF (pre-frail and frail phenotype with
cognitive impairment) were considered cases and those participants without cognitive impairment
(non-frail-cognitively unimpaired, pre-frail-cognitively unimpaired, and frail-cognitively unimpaired)
no cases. Age, gender, years of formal education, profession, social support status, and psychological
well-being level were entered as independent variables in univariate analyses. Then, multivariate
logistic regression models were performed including only those independent variables considered
predictors because of a significant relation (p < 0.05) in the previous univariate analyses and adjusting
for possible confounding.

3. Results

Sociodemographic characteristics (age, gender, years of education, and profession) and levels
of comorbidity according to the Charlson Comorbidity Index, physical status, social support,
and psychological well-being are shown in Table 1. The prevalence of CF was 21.8% (95% CI 17.4–26.9),
with 62 cases from a total sample of 285 participants. Of those, 9 cases (prevalence 3.2%, 95% CI 1.7–5.9)
presented cognitive impairment and physical frailty and 53 cases (prevalence 18.6%, 95% CI 14.5–23.5)
presented cognitive impairment and pre-physical frailty. The results concerning the roles of the
independent variables in the prevalence of CF are shown in Table 2. Significant differences were found
for age (χ2 = 19.83; p = 0.001), with the 80+ year groups showing a significantly higher CF prevalence;
for level of formal education (χ2 = 24.22; p < 0.001), with low education presenting higher CF prevalence
than high education; for profession (χ2 = 14.71; p < 0.001) with low qualification professions presenting
a higher CF prevalence than high qualification professions; for psychological well-being (χ2 = 7.83;
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p = 0.005), with higher prevalence in those subgroup presenting low psychological well-being according
to GHQ-12 scores. Gender and comorbidity differences were not significant.

Table 1. Demographic profile, cognitive and physical status, social support, and psychological well-being.

Demographic Characteristics Frequencies (%)

Age groups
60–64 years 56 (19.6%)
65–69 years 58 (20.4%)
70–74 years 57 (20.0%)
75–79 years 53 (18.6%)
80 + years 61 (21.4%)

Gender
Men 132 (46.3%)

Women 153 (53.7%)
Formal education
Low educ. level 137 (51.7%)
High educ. level 128 (48.3%)

Profession
Low qualification 161 (56.5%)
High qualification 124 (43.5%)

Comorbidity
No chronic conditions 180 (63.2%)
One chronic condition 74 (26.0%)

Two or more chronic conditions 31 (10.9%)

Cognitive and frailty status

Non-frail-cognitively unimpaired 80 (28.1%)
Pre-frail-cognitively unimpaired 109 (38.2%)

Frail-cognitively unimpaired 14 (4.9%)
Non-frail-cognitive impairment 20 (7.0%)
Pre-frail-cognitive impairment 53 (18.6%)

Frail-possible cognitive impairment 9 (3.2%)

Social support and psychological well-being

Social support status
With social support 266 (93.3%)

Without social support 19 (6.7%)
Psychological well-being

High well-being 237 (83.2%)
Low well-being 48 (16.8%)

Table 2. Prevalence of cognitive frailty (CF) according to age, gender, formal education, profession,
social support status, and psychological well-being (univariate logistic regression).

Covariates Cases % Wald’s p-Values OR 95% CI

Age group
60–64 7/53 13.2 1
65–69 7/54 13 0.01 0.97 0.98 0.32–3.01
70–74 14/52 26.9 2.98 0.084 2.42 0.89–6.61
75–79 9/49 18.4 0.51 0.476 1.48 0.51–4.33
80+ 25/57 43.9 11.35 0.001 5.13 1.98–13.30

Gender
Men 22/123 17.9 1

Women 40/142 28.2 3.83 0.050 0.55 0.31–1.00
Formal education
Low educ. level 49/137 35.8 21.66 0.001 4.93 2.52–9.64
High educ. level 13/128 10.2 1

Profession
Low qualification 47/146 32.2 13.18 <0.001 3.29 1.70–6.26
High qualification 15/119 12.6 1

Comorbidity
No conditions 38/161 23.6 1
One condition 17/74 23.0 0.001 0.975 1.02 0.40–2.55

Two or more cond. 7/30 23.3 0.002 0.968 0.98 0.36–2.68
Social support
With support 58/247 23.5 1

Without support 4/18 22.2 0.015 0.903 1.07 0.34–3.39
Psychological

well-being
Low well-being 19/48 39.6 8.19 0.01 2.65 1.36–5.17
High well-being 43/217 19.8 1
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According to the results from univariate models, only the significant independent variables,
age group, formal education, profession, and psychological well-being were included in a multivariate
logistic regression model (see Table 3). The final model shows a 4.24 increased risk in participants
of 80 and more years compared with participants in the 60–64 age group, a 3.43 increased risk in
participants with low formal education compared to participants with high education, a 2.56 increased
risk in participants with low qualified professions compared with participants with high qualified
works, and an increased risk of 2.94 in participants with low psychological well-being compared with
participants with high psychological well-being. The model achieved a 76.6% of correct classifications
of the participants using age, formal education, profession, and psychological well-being as predictors,
with Hosmer–Lemeshow statistic indicating a good fit (χ2 = 8.79; sig. = 0.36).

Table 3. Final multivariate logistic regression model.

Covariates B S.E. Wald’s p-Values OR 95% CI

Age group
60–64 1
65–69 −0.20 0.61 0.11 0.74 0.99 0.31–3.15
70–74 0.56 0.55 1.04 0.31 2.10 0.74–5.96
75–79 −0.16 0.59 0.08 0.78 1.21 0.40–3.67
80+ 1.00 0.53 6.28 0.05 4.24 1.57–11.44

Formal education
Low 1.23 0.38 10.59 0.01 3.43 1.63–7.21
High 1

Profession
Low qualification 0.94 0.38 6.28 0.001 2.56 0.97–7.70
High qualification 1

Psychol. well-being
No problems 1
Mental health

problems 1.08 0.40 7.43 0.001 2.94 1.35–6.39

4. Discussions

Our study explored CF prevalence on a Spanish sample of older adults, and predictive
associations with psychosocial variables such as educational level, developed profession, social support,
and psychological well-being status were analyzed.

Our prevalence results are in line with most published studies in community-dwelling
settings [14,15]. Thus, higher CF prevalence is found when both frail and pre-frail conditions
are included (21.8%), whereas much lower values are found when only frail individuals are
considered (3.2%).

Regarding age, as expected [8,15,16], significant increased risk is found in the oldest when
compared with the youngest group. Regarding gender, our study showed more favorable trends in
men but, as in previous studies [8,19], no significant gender differences in CF risk were found.

As reported in previous studies [7,17], lower socio-cultural status, measured by low education
level and low professional qualification, is associated with CF both in univariate and multivariate
models. The link is probably not direct but could occur through mediating and moderating variables
as lifestyle factors related to that status (e.g., access to health services and active aging activities,
work conditions, and work complexity, encouraging opportunities of the environment, accessibility
and security of the home environments, alcohol or other drugs use, patterns of nutrition, and levels of
physical exercise). In light of the results, social factors might represent risk factors for the development
of CF, and therefore social profile should be systematically assessed and taken into account when
evaluating old adults for the development and implementation of multidimensional prevention and
treatment programs [19]. Furthermore, low level of education and low professional attainment as two
core proxies of reduced cognitive reserve, appeared as significant predictors of CF in both uni- and
multivariate analyses [31–33].
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Concerning psychological well-being levels, a 16.8% of our sample showed low psychological
wellbeing, and this variable significantly predicted CF in both univariate and multivariate models.
Furthermore, a 39.6% of people with low level of psychological wellbeing showed CF symptoms.
In line with a broader view of frailty, mental health emerges as an important variable in CF [20,34],
and the psychological status of individuals [9] should be included in CF assessments. Future studies
should delve into the direction of the relationship.

In relation to health status, significant relationships were not found with physical comorbidity
probably due to our objective was to investigate CF prevalence on community-dwelling population,
almost all free of chronic health conditions.

Similarly, our results did not show significant association between social support and CF. However,
it is interesting to note that the whole sample showed a very high rate of perceived social support
(93.3%), which is probably related to cultural factors (high density of social contacts, family-oriented
models of preference with high contacts with the closest members of the family of origin) and may
positively influence the psychological and cognitive status of Spanish older people [35,36].

As to the limitations of the study, although the size sample is acceptable to the objectives, it would
be desirable to extend the study with larger samples recruited by representative sampling procedures
to gain greater awareness of CF prevalence and psychosocial factors related. On the other hand, as far
as their relation to the prevalence found, the exclusion criteria used are coherent with the detection of
fragility and cognitive fragility, as intended in this study but, consequently, would exclude a part of
elderly people with some motor and/or mental health comorbidities.

5. Conclusions

A CF prevalence of 21.8% was established in a sample of Spanish community-dwelling old adults
when both frail and pre-frail conditions were included. A CF prevalence of 3.2% was established when
only frail individuals were considered. Age, educational level, profession and psychological well-being
significantly predicted CF. The role of lower socio-cultural status, measured by low education level
and low professional qualification, and low psychological well-being levels must be taken into account
in CF assessment.

Author Contributions: Conceptualization, E.N.-P., D.F., M.C.-M., A.X.P., and O.J.-R.; methodology, E.N.-P., D.F.,
M.C.-M., A.X.P., and O.J.-R.; software, D.F. and A.X.P.; validation, E.N.-P., D.F., M.C.-M., A.X.P., and O.J.-R.;
formal analysis, D.F. and A.X.P.; data curation, M.C.-M.; writing—original draft preparation, E.N.-P. and D.F.;
writing—review and editing, M.C.-M., A.X.P., and O.J.-R. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was funded by through FEDER founds by the Spanish Directorate General of Scientific and
Technical Research (Project Ref. PSI2014–55316-C3–1-R); and by the Galician Government (Consellería de Cultura,
Educación e Ordenación Universitaria; axudas para a consolidación e estruturación de unidades de investigación
competitivas do Sistema Universitario de Galicia; GI-1807-USC: Ref. ED431–2017/27).

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Fried, L.P.; Tangen, C.M.; Walston, J.; Newman, A.B.; Hirsch, C.; Gottdiener, J.; Seeman, T.; Tracy, R.; Kop, W.J.;
Burke, G.; et al. Frailty in older adults: Evidence for a phenotype. J. Gerontol. A Biol. Sci. Med. Sci. 2001,
56, M146–M156. [CrossRef] [PubMed]

2. Rockwood, K.; Song, X.; MacKnight, C.; Bergman, H.; Hogan, D.B.; McDowell, I.; Mitnitski, A. A global
clinical measure of fitness and frailty in elderly people. CMAJ 2005, 173, 489–495. [CrossRef] [PubMed]

3. Panza, F.; Solfrizzi, V.; Frisardi, V.; Magg, S.; Sancarlo, D.; Adante, F.; D’Onofrio, G.; Seripa, D.; Pilotto, A.
Different models of frailty in predementia and dementia syndromes. J. Nutr. Health Aging 2011, 15, 711–719.
[CrossRef] [PubMed]

4. Ruan, Q.; Yu, Z.; Chen, M.; Chen, M.; Bao, Z.; Li, J.; He, W. Cognitive frailty, a novel target for the prevention
of elderly dependency. Ageing Res. Rev. 2015, 20, 1–10. [CrossRef]

http://dx.doi.org/10.1093/gerona/56.3.M146
http://www.ncbi.nlm.nih.gov/pubmed/11253156
http://dx.doi.org/10.1503/cmaj.050051
http://www.ncbi.nlm.nih.gov/pubmed/16129869
http://dx.doi.org/10.1007/s12603-011-0126-1
http://www.ncbi.nlm.nih.gov/pubmed/21968870
http://dx.doi.org/10.1016/j.arr.2014.12.004


Brain Sci. 2020, 10, 968 8 of 9

5. Kelaiditi, E.; Cesari, M.; Canevelli, M.; Van Kan, G.A.; Ousset, P.-J.; Gillette-Guyonnet, S.; Ritz, P.; Duveau, F.;
Soto, M.E.; Provencher, V.; et al. Cognitive frailty: Rational and definition from an (I.A.N.A./I.A.G.G.)
international consensus group. J. Nutr. Health Aging 2013, 17, 726–734. [CrossRef]

6. Fougère, B.; Daumas, M.; Lilamand, M.; Sourdet, S.; Delrieu, J.; Vellas, B.; Abellan van Kan, G. Association
between frailty and cognitive impairment: Cross-sectional data from Toulouse frailty day hospital. J. Am.
Med. Dir. Assoc. 2017, 18, 1–5. [CrossRef]

7. Gale, C.; Ritchie, S.; Starr, J.; Deary, I.J. Physical frailty and decline in general and specific cognitive abilities:
The Lothian Birth Cohort 1936. J. Epidemiol. Community Health 2020, 74, 108–113. [CrossRef]

8. Ma, L.; Li Zhang, L.; Zhang, Y.; Li, Y.; Tang, Z.; Chan, P. Cognitive frailty in China: Results from China
Comprehensive Geriatric Assessment Study. Front. Med. 2017, 4, 174. [CrossRef]

9. Rivan, N.; Shahar, S.; Rajab, N.; Singh, D.; Che Din, N.; Mahadzir, H.; Sakian, N.I.M.; Ishak, W.S.;
Rahman, M.H.A.; Mohammed, Z.; et al. Incidence and predictors of cognitive frailty among older adults:
A community-based longitudinal study. Int. J. Environ. Res. Public Health 2020, 17, 1547. [CrossRef]

10. Facal, D.; Maseda, A.; Pereiro, A.; Gandoy-Crego, M.; Lorenzo-López, L.; Yanguas, J.; Millán-Calente, J.C.
Cognitive frailty: A conceptual systematic review and an operational proposal for future research. Maturitas
2019, 121, 48–56. [CrossRef]

11. Jha, S.R.; Hannu, M.K.; Gore, K.; Chang, S.; Newton, P.; Wilhelm, K.; Hayward, C.S.; Jabbour, A.; Kotlyar, E.;
Keogh, A.; et al. Cognitive impairment improves the predictive validity of physical frailty for mortality
in patients with advanced heart failure referred for heart transplantation. J. Heart Lung Transplant 2016,
35, 1092–1100. [CrossRef] [PubMed]

12. Yoon, D.; Hwang, S.; Lee, D.; Lee, C.; Song, W. Physical frailty and cognitive functioning in Korea rural
community-dwelling older adults. J. Clin. Med. 2018, 711, 405. [CrossRef] [PubMed]

13. Panza, F.; Lozupone, M.; Solfrizzi, V.; Sardone, R.; Dibello, V.; Di Lena, L.; D’Urso, F.; Stallone, R.; Petruzzi, M.;
Giannelli, G.; et al. Different cognitive frailty models and health- and cognitive-related outcomes in older
age: From epidemiology to prevention. J. Alzheimers Dis. 2018, 62, 993–1012. [CrossRef] [PubMed]

14. Roppolo, M.; Mulasso, A.; Rabaglietti, E. Cognitive frailty in Italian community-dwelling older adults:
Prevalence rate and its association with disability. J. Nutr. Health Aging 2017, 21, 631–636. [CrossRef]

15. Kim, H.; Awata, S.; Watanabe, Y.; Kojima, N.; Osuka, Y.; Motokawa, K.; Sakuma, N.; Inagaki, H.; Edahiro, A.;
Hosoi, E.; et al. Cognitive frailty in community-dwelling older Japanese people: Prevalence and its association
with falls. Geriatr. Gerontol. Int. 2019, 19, 647–653. [CrossRef]

16. Ruan, Q.; Xiao, F.; Gong, K.; Zhang, W.; Zhang, M.; Ruan, J.; Zhang, X.; Chen, Q.; Yu, Z. Prevalence of
cognitive frailty phenotypes and associated factors in a community-dwelling elderly population. J. Nutr.
Health Aging 2020, 24, 172–180. [CrossRef]

17. Gutierrez-Robledo, L.; Avila-Funes, J. How to include the social factor for determining frailty? J. Frailty Aging
2012, 1, 13–17.

18. Lang, P.; Michel, J.; Zekry, D. Frailty syndrome: A transitional state in a dynamic process. Gerontology 2009,
55, 539–549. [CrossRef]

19. Casale-Martínez, R.; Navarrete-Reyes, A.; Avila-Funes, J. Social determinants of frailty in elderly Mexican
community-dwelling adults. J. Am. Geriatr. Soc. 2012, 60, 800–802. [CrossRef]

20. Andrew, M.; Rockwood, K. Psychiatric illness in relation to frailty in community-dwelling elderly
people without dementia: A report from Canadian Study of Health and Aging. Can. J. Aging 2007,
26, 33–38. [CrossRef]

21. Blaum, C.; Xue, Q.; Michelon, E.; Semba, R.; Fried, L. The association between obesity and the frailty
syndrome in older women: The Women’s Health and Aging Studies. J. Am. Geriatr. Soc. 2005, 53, 927–934.
[CrossRef] [PubMed]

22. Rocha, K.; Pérez, K.; Rodríguez-Sanz, M.; Borrell, C.; Obiols, J. Propiedades psicométricas y valores normativos
del General Health Questionnaire (GHQ-12) en población general española. Int. J. Clin. Health Psychol. 2011,
11, 125–139.

23. Goldberg, D. General Health Questionnaire (GHQ-12); NFER-Nelson: Windsor, UK, 1992.
24. Revilla, L.; Luna, J.; Bailón, E.; Medina, I. Validación del cuestionario MOS de apoyo social en Atencion

Primaria. Med. Fam. 2005, 1, 10–18.
25. Podsiadlo, D.; Richardson, S. The timed “Up & Go”: A test of basic functional mobility for frail elderly

persons. J. Am. Geriatr. Soc. 1991, 39, 142–148.

http://dx.doi.org/10.1007/s12603-013-0367-2
http://dx.doi.org/10.1016/j.jamda.2017.06.024
http://dx.doi.org/10.1136/jech-2019-213280
http://dx.doi.org/10.3389/fmed.2017.00174
http://dx.doi.org/10.3390/ijerph17051547
http://dx.doi.org/10.1016/j.maturitas.2018.12.006
http://dx.doi.org/10.1016/j.healun.2016.04.008
http://www.ncbi.nlm.nih.gov/pubmed/27282417
http://dx.doi.org/10.3390/jcm7110405
http://www.ncbi.nlm.nih.gov/pubmed/30384463
http://dx.doi.org/10.3233/JAD-170963
http://www.ncbi.nlm.nih.gov/pubmed/29562543
http://dx.doi.org/10.1007/s12603-016-0828-5
http://dx.doi.org/10.1111/ggi.13685
http://dx.doi.org/10.1007/s12603-019-1286-7
http://dx.doi.org/10.1159/000211949
http://dx.doi.org/10.1111/j.1532-5415.2011.03893.x
http://dx.doi.org/10.3138/8774-758W-702Q-2531
http://dx.doi.org/10.1111/j.1532-5415.2005.53300.x
http://www.ncbi.nlm.nih.gov/pubmed/15935013


Brain Sci. 2020, 10, 968 9 of 9

26. Ruiz, A.; Pera, G.; Baena, J.M.; Mundet, X.; Alzamora, T.; Elosua, R.; Torán, P.; Heras, A.; Forés, R.; Fuesté, M.;
et al. Validation of a Spanish Short Version of the Minnesota Leisure Time Physical Activity Questionnaire
(VREM). Rev. Esp. Salud Pública 2012, 86, 495–508.

27. Pereiro-Rozas, A.; Ramos-Lema, S.; Lojo-Seoane, C.; Guàrdia-Olmos, J.; Facal-Mayo, D.; Juncos-Rabadán, O.
Correction to: Normative data for the Montreal Cognitive Assessment (MOCA) in a Spanish sample of
community-dweller adults. Eur. Geriatr. Med. 2018, 9, 903–904. [CrossRef]

28. Alley, D.E.; Shardell, M.D.; Peters, K.W.; McLean, R.R.; Dam, T.T.; Fragala, M.S.; Cawton, P.M. Grip strength
cutpoints for the identification of clinically relevant weakness. J. Gerontol. A Biol. Sci. Med. Sci. 2014,
69, 559–566. [CrossRef]

29. Pereiro, A.X.; Campos-Magdaleno, M.; Navarro-Pardo, E.; Juncos-Rabadán, O.; Facal, D. Datos normativos
para el test Timed-Up & Go en una muestra de adultos a partir de 50 años. Aten Primaria 2020, in press.

30. Pérez Díaz, J.; Abellán García, A.; Aceituno Nieto, P.; Ramiro Fariñas, D. Un perfil de las personas mayores
en España, 2020. Indicadores estadísticos básicos. Inf. Envejec. Red 2020, 25, 39.

31. Caffò, A.O.; Lopez, A.; Spano, G.; Saracino, G.; Stasolla, F.; Ciriello, G.; Bosco, A. The role of pre-morbid
intelligence and cognitive reserve in predicting cognitive efficiency in a sample of Italian elderly. Aging Clin.
Exp. Res. 2016, 28, 1203–1210. [CrossRef]

32. Darwish, H.; Farran, N.; Assaad, S.; Chaaya, M. Cognitive reserve factors in a developing country:
Education and occupational attainment lower the risk of dementia in a sample of lebanese older adults.
Front. Aging Neurosci. 2018, 10, 277. [CrossRef] [PubMed]

33. Facal, D.; Valladares-Rodriguez, S.; Lojo-Seoane, C.; Pereiro, A.X.; Anido-Rifon, L.; Juncos-Rabadán, O.
Machine learning approaches to studying the role of cognitive reserve in conversion from mild cognitive
impairment to dementia. Int. J. Geriatr. Psychiatry 2019, 34, 941–949. [CrossRef] [PubMed]

34. Kazama, M.; Kondo, N.; Suzuki, K.; Minai, J.; Imai, H.; Yamagata, Z. Early impact of depression symptoms
on the decline in activities of daily living among older Japanese: Y-HALE cohort study. Environ. Health
Prev. Med. 2011, 16, 196–201. [CrossRef] [PubMed]

35. Rondon, L.; Aguirre, B.; Garcia, F.; Gallego, C. Support and social contact as a decisive meta-variable in
morbidity and social welfare of the older person. Curr. Aging Sci. 2017, 10, 282–290.

36. Fernández Alonso, M. Social support networks in Spain: The factors that determine models of choice.
Int. Sociol. 2012, 27, 384–402. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1007/s41999-018-0116-5
http://dx.doi.org/10.1093/gerona/glu011
http://dx.doi.org/10.1007/s40520-016-0580-z
http://dx.doi.org/10.3389/fnagi.2018.00277
http://www.ncbi.nlm.nih.gov/pubmed/30279655
http://dx.doi.org/10.1002/gps.5090
http://www.ncbi.nlm.nih.gov/pubmed/30854737
http://dx.doi.org/10.1007/s12199-010-0186-6
http://www.ncbi.nlm.nih.gov/pubmed/21431794
http://dx.doi.org/10.1177/0268580911423063
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Sample 
	Measures 
	Study Design and Procedure 
	Study Outcomes 
	Statistical Analysis 

	Results 
	Discussions 
	Conclusions 
	References

