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ABSTRACT  
  
Life expectancy continues to rise globally. Howev-
er, the additional years of life do not always corre-
spond to years of healthy life, which may result in 
an increase in frailty. Given the rapid aging of the 
population, the association between frailty and age, 
and the impact of frailty on adverse outcomes for 
older adults, frailty is increasingly recognized as a 
significant public health concern. Early detection of 
the condition is critical for assisting older adults in 
regaining function and avoiding the negative con-
sequences associated with the syndrome. Despite 
the critical nature of frailty diagnosis, there is no 
conclusive evidence or consensus regarding whether 
routine screening should be implemented. A variety 
of screening and assessment instruments have been 
developed from a biopsychosocial perspective, with 
frailty defined as a dynamic state caused by deficits 
in any of the physical, psychological, or social do-
mains associated with health. All of these aspects of 
frailty should be identified and addressed through 
the use of a comprehensive and integrated approach 
to care. To accomplish this goal, public health and 
primary health care (PHC) must serve as the ful-
crum around which care is delivered, not just to the 
elderly and frail, but to all individuals, by empha-
sizing a life-course and patient-centered approach 
centered on integrated, community-based care. Per-
sonnel in public health should be trained to address 
frailty not just clinically, but also in a societal con-
text. Interventions should take place in the context 

 
 
 
 
of the individuals’ environment and social networks. 
Additionally, public health professionals should 
contribute to community-based frailty education 
and training, promoting community-based inter-
ventions that assist older adults and their caregivers 
in preventing and managing frailty. The purpose of 
this paper is to provide an overview of frailty for a 
public health audience in order to increase aware-
ness of the multidimensional nature of frailty and 
how it should be addressed through an integrated 
and holistic approach to care.
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Introduction

•  There is currently no consensus on a definition or clinical 
tool for frailty, and there is insufficient evidence to guide pri-
mary care frailty case finding and management. 
•  While studies have demonstrated that frailty increases the 
likelihood of medical complications, disability, institutionali-
zation, or even death, evidence regarding how well frailty pre-
dicts adverse outcomes at the individual patient level is lack-
ing. 
•  Screening for frailty in primary care will be justified only 
after sufficient evidence of interventions that improve clinical 
and patient-centered outcomes becomes available. 

One of the century’s major achievements is the continued in-
crease in life expectancy. 

The world is aging at a breakneck pace. There are currently 703 
million people aged 65, according to the United Nations De-
partment of Economic and Social Affairs’ “World Population 
Aging 2019” report. By 2050, this figure is expected to reach 
1.5 billion, or one in every six people, up from one in every 
11 in 2019 (1).  Similarly, the number of people over the age of 
80 is expected to triple in the next 30 years, while life expect-
ancy after 65 is expected to increase by 19 years (1). However, 
the additional years of life do not always correspond to years 
of healthy life. According to Eurostat’s most recent figures for 
2020, the proportion of healthy life years in the European Un-
ion (EU) accounts for approximately 76.7 and 81.4 percent of 
total life expectancy for women and men, respectively (2). The 
decline in healthy life years is accompanied by an increase in 
frailty, multimorbidity, and disability (3), all of which contrib-
ute to older adults’ frequent use of healthcare services (4). All 
of the conditions listed above have the potential to impair mul-
tiple domains of health (physical, psychological, cognitive, and 
social), necessitating holistic care for complex needs resulting 
from multiple determinants of health. 

The aging of the population is bringing about changes and chal-
lenges that necessitate a comprehensive public health response. 
The challenge is to ensure that people can live longer while 
also remaining healthy, active, and self-sufficient. The chal-
lenge is to establish sustainable and efficient health and care 
systems capable of dealing with the prospect of an increase in 
chronic diseases, cognitive decline, or dependency, as well as 
the associated consequences. 

The frailty of the elderly is a distinguishing feature (5). Frailty 
has long been a part of the everyday lexicon. ‘How easily a 
frail tree is overturned by the wind,’ Buddha reflected some 
2500 years ago (6). This historical ubiquity has resulted in an 
inherited proclivity for recognizing frailty. Frailty, on the other 
hand, has only recently been brought into focus for more rigor-
ous medical definition as a result of a shift in emphasis away 
from single-system conditions and toward unifying constructs 
for holistic patient care. 

Frailty is a physiological state of vulnerability caused by dys-
regulation in multiple physiological systems. It results in a de-
crease in an individual’s functional capacity and resilience to 

external stressors, resulting in increased rates of illness, dis-
ability, and death (3), (7), (8). 

Frailty can occur at any age and is frequently triggered by 
specific circumstances such as malnutrition or chronic dis-
ease states such as diabetes, chronic obstructive pulmonary 
disease,[9] chronic heart failure,[10], or HIV infection (11–13). 
While it is tempting to view frailty as an inevitable consequence 
of aging, associated with an increased risk of poor health out-
comes,[14] a distinction must be made between an individual’s 
chronological and biological ages, as some individuals may re-
main robust and disability-free well into their advanced years. 
Individual-level factors such as resilience (physical and men-
tal), external supports, and other forms of intrinsic capacity[18] 
can help moderate frailty, and these must also be considered 
when examining clinical practice-based pathways to alleviate 
frailty [20]. 

Frailty is increasing in prevalence. Around 10% of people over 
the age of 65 and 25%–50% of those over the age of 85 are frail 
(20). Age-related frailty, disability, and suffering are major pri-
orities for our society and health and care systems. Care deliv-
ery in an efficient manner that is tailored to individual needs 
and social circumstances is an unavoidable responsibility for 
policymakers and management teams. The critical mass of ex-
periences and knowledge generated by already-implemented 
interventions, contributes to paving the way toward that goal. 

Frailty has compelled a number of countries to make funda-
mental changes to their national health policies. For example, 
since 2017, England’s new General Medical Services (GMS) 
contract requires all primary care practices to use an appropri-
ate tool to identify patients aged 65 with moderate or severe 
frailty. Due to the complexity of frailty, healthcare profession-
als face difficulties in identifying and managing this condition 
(HCPs). To meet these challenges, countries must develop a 
health workforce equipped with the appropriate skill mix. A 
goal-oriented education and training of health care profession-
als is critical for the effective and efficient delivery of health 
care to the world’s aging population (21). 

Thus, screening and monitoring for changes in older people’s 
individual resilience is critical for early intervention in order 
to avoid a loss of functional and cognitive reserve and to main-
tain self-capacity for this growing population of older citizens  
(22).

Frailty - What is it?

Frailty is a multifaceted age-related syndrome that lacks a 
widely accepted definition (23,24). It is caused by a decline in 
multiple physiological systems, resulting in an increased sus-
ceptibility to stressor events and an impaired ability to maintain 
homeostasis (25). These triggers can include a chronic condi-
tion deteriorating (26), environmental factors (27), a change in 
therapy (3), or adverse life events (28). Frailty is characterized 
by a progressive decline in physiological reserve in older adults 
(29). Frailty is also associated with an increased risk of adverse 
outcomes (30), including falls (31), fractures (32), disability 
(31), delirium (33), depression (34), cognitive impairment (35), 
hospitalizations (36, 37), need for long-term care (31), poor 
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quality of life (38), shortened life expectancy, and premature 
death (39).  While research into frailty is ongoing, certain ten-
ets of the condition have been established: it is an age-related 
condition (40), though it is not a necessary consequence of the 
aging process (41). It is multidimensional, affecting multiple 
domains of health, including the physical, psychological, cog-
nitive, social, emotional, spiritual, economic, and nutritional 
domains (41, 42, 43). It is a dynamic and reversible state, at 
least in its early stages (44), in which individuals can fluctuate 
between states of robustness and frailty until their physiologi-
cal reserve is depleted and recovery to their baseline status is 
impossible (45). Additionally, reversing frailty is more com-
mon than transitioning to more severe levels of frailty. Given 
that frailty reflects biological rather than chronological age (46, 
47), it is critical to identify biomarkers for this condition. How-
ever, biomarkers that more accurately reflect biological age 
than chronological age are currently unavailable (48). These 
may also aid in objectively identifying frailty and contributing 
to a better understanding of its pathophysiology. 

Transition to Frailty 

Because frailty transitions should ideally indicate changes in 
physiological reserve and function, accurately characterizing 
them may eventually provide a means of detecting and de-
lineating these underlying changes. Although various transi-
tions between frailty states were observed, the most frequently 
observed transition was a worsening of frailty, as previously 
discovered (49). Pre-frailty was found to be extremely preva-
lent (46%) and was associated with a higher risk of adverse 
outcomes than being non-frail (0.12 odds of death vs 0.05 in 
non-frail), as well as an increased risk of becoming frail (0.17 
odds of frailty vs 0.03 in non-frail). This information, com-
bined with the finding that frail individuals are more likely to 
die (0.28 vs. 0.16), suggests that pre-frail individuals are the 
optimal target for frailty intervention and prevention, but pre-
frail individuals are not always easily identifiable in the clini-
cal setting. As a result, although screening for frailty in the 
clinical setting is not routine clinical practice, it is becoming 
increasingly recognized as critical for identifying vulnerable 
older adults (50). 

While the association between COPD and frailty may seem 
intuitive given the well-characterized clinical manifestations 
of pulmonary cachexia syndrome, obesity, insulin resistance, 
and diabetes mellitus are emerging risk factors for sarcopenia 
and frailty (51). Given the high prevalence of diabetes mellitus 
and prediabetes among older adults, frailty screening may be 
especially beneficial in identifying those at greatest risk of de-
cline. Additionally, the study’s finding that increased leg power 
was associated with improved frailty suggests that exercise, a 
critical component of lifestyle modification in individuals with 
prediabetes or diabetes mellitus, may help prevent frailty in 
older adults (52). 

As noted in a recent review(53), measurement precision for phe-
notypic frailty measures such as those used by Pollack and col-
leagues has received scant attention (54). Gill and colleagues 
evaluated interrater test–retest agreement in a study of frailty 
transitions and hospitalization; they reported a kappa statistic 
of 0.78 for frailty measurements taken three days apart—an 

impressive overall agreement of roughly 90% at the study’s 
observed 26% frailty prevalence. Apart from agreement, the 
accuracy with which observed criteria measure an underlying 
trait or state of frailty is also critical. In the Study of Health, 
Ageing, and Retirement in Europe, Theou and colleagues re-
ported a Cronbach alpha of 0.47 for frailty phenotype measure-
ments, indicating only moderate trait measurement reliability. 
Using latent class analyses (LCAs) of data from the Women’s 
Health and Aging Study, Xue and colleagues (55) estimated 
the positive predictive value of a phenotype measurement for 
detecting frailty to be 53%. (56). These LCAs indicated a sig-
nificant over-representation of prefrail assessment in frail and 
robust states. As such, we found it intriguing that Pollack and 
colleagues discovered near equality in the rates of improve-
ment from frail to prefrail status, prefrail to robust status, and 
progression from prefrailty to frailty between Visits 1 and 2 
(range 15.0–17.4 percent). We believe that additional research 
is necessary to distinguish between phenotypic transitions that 
represent meaningful frailty change and those that are spurious 
or indicative of non-frailty related change. Additionally, we ac-
knowledge that, in addition to the phenotypic method, there 
are a variety of other approaches to frailty assessment (57) that 
complicate measurement.

Models of Frailty 

The physical frailty and deficit accumulation models of frailty 
are the two most frequently used approaches for classifying 
frailty. The Frailty Physical Phenotype was first proposed by 
Fried et al. (58), who used the Cardiovascular Health Study 
to define the “frailty phenotype” by identifying five physical 
components: exhaustion (self-reported), low physical activity, 
weakness (low grip strength), slow gait speed, and shrinking 
(unintentional weight loss of 5% in the preceding year), the 
presence of which in number 3 indicates frailty. When only 
one or two criteria are met, individuals are classified as pre-
frail, whereas when no components are present, individuals 
are classified as robust. Rockwood and Mitnitski (59) and Mit-
nitski et al. (60) validated the cumulative deficit model using 
data from the Canadian Study of Health and Aging to develop 
a Frailty Index, which initially included a total of 70 deficits, 
including signs, symptoms, disabilities, diseases, and labora-
tory investigations (61). The total number of disorders present 
in an individual is divided by the total number of items ex-
amined: the more deficits present, the greater the likelihood 
that the individual is frail (62). The frailty index may contain a 
variety of items, including activities of daily living, diseases, 
and impairments, because not all deficits must be considered, 
and a subset may be used (63). While these two operational 
models are the most frequently used frailty constructs, they 
are distinct and should be viewed as complements rather than 
substitutes (63). It is worth noting that neither measure en-
compasses all facets of frailty; the frailty phenotype almost 
exclusively measures physical frailty, whereas the frailty in-
dex measures multimorbidity but does not clearly distinguish 
frailty from disability (63). Frailty is more than the presence of 
multiple deficits, limitations in daily living activities, or physi-
cal deficits on their own. Additionally, it incorporates elements 
pertaining to the individual’s functional reserve, psychology, 
and social environment. Recently, a variety of screening and 
assessment instruments, such as the Comprehensive Frailty 
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Assessment Instrument (64) and the Tilburg Frailty Index (65) 
with a more biopsychosocial orientation have been developed 
(66). This definition defines frailty as a dynamic state caused 
by deficiencies in any of the physical, psychological, or social 
domains associated with health. Along with the physical and 
deficit accumulation models of frailty, this conceptual model 
lacks a specific operational definition. 

Frailty and Sarcopenia 

Numerous pathophysiological changes associated with frailty 
remain unknown (32). Rosenberg coined the term sarcopenia 
in the late 1980s to refer to the progressive loss of lean body 
mass associated with aging (67). One of the earliest theories 
linking frailty and sarcopenia dates all the way back to 1994, 
when Fiatarone et al. hypothesized a link between frailty and 
muscle mass decline, implying that increasing muscle mass 
may be beneficial for frailty sufferers (68). While a link has 
been established between sarcopenia and frailty, the patho-
physiology of frailty appears to be more complicated than the 
effect of sarcopenia alone (69–71). For instance, it is still un-
clear whether sarcopenia causes frailty or is a symptom of it. 
Sarcopenia, like frailty, is more prevalent in older adults, is 
associated with adverse outcomes, and may be reversible (72). 
Both conditions have the potential to result in functional de-
cline and disability; thus, early detection is recommended for 
both (72). To further investigate this connection, Calvani et al’s 
ongoing study “BIOmarkers associated with Sarcopenia and 
PHysical frailty in Elderly People” (BIOSPHERE) proposes to 
identify biological markers for sarcopenia and physical frailty 
through blood sample analysis, which may shed some light on 
the relationship between frailty and sarcopenia (72). A better 
understanding of the two disorders and their relationship may 
aid in their prevention and management.

Multimorbidity and Frailty 

The epidemiological shift has resulted in an increase in life 
expectancy. As a result, chronic rather than acute conditions 
have surpassed acute conditions as the leading cause of mor-
bidity and mortality (73). As a result, as they age, older adults 
are increasingly confronted with multimorbidity and chronic 
diseases such as diabetes, hypertension, and dementia (74). 
The presence of two or more chronic diseases is referred to as 
multimorbidity (75, 76). Its effect on health status is contingent 
upon the interaction of the specific illnesses that affect the in-
dividual concurrently (77), which is greater than the sum of the 
effects expected from each disease individually (78). Frailty 
and multimorbidity are two distinct but overlapping conditions 
(19, 58, 69) that require distinct management and prevention 
strategies (79, 80). While having multiple chronic conditions is 
associated with the development of frailty, frailty is not always 
a result of chronic disease. Frailty can exist in the absence of 
chronic conditions, implying that it develops via a variety of 
different pathways (81). The evidence demonstrating how mul-
timorbidity can result in frailty is still lacking (82, 83), and 
additional research is required. Both conditions become more 
prevalent as people age, even if they do not affect only the eld-
erly (84). Multimorbidity, on the other hand, is more prevalent 
than frailty, with up to three out of four people aged 75 years 
meeting the criteria for multimorbidity (85–87). Additionally, 

chronic diseases and frailty are associated with adverse out-
comes and a poor prognosis when both are present  (88). 
Due to the fact that frailty is a more reliable predictor of ad-
verse outcomes than multimorbidity (89), the National Insti-
tute for Health and Care Excellence and the British Geriatric 
Society emphasize the critical nature of recognizing frailty in 
older adults with multimorbidity, as these individuals are at 
a higher risk of adverse outcomes (90, 91). This could aid in 
the targeting and rationalization of appropriate multimorbidity 
treatment, given that evidence suggests that intensive or exces-
sive treatment of chronic diseases may worsen health outcomes 
in frail people (92). Additionally, when caring for individuals 
who are frail and have multiple diagnoses, it is critical to keep 
in mind that frailty may impair adherence to both pharmaco-
logical and physical therapies (93). 

Frailty and cognition 

Within the biopsychosocial model of frailty, research into the 
cognitive and psychological aspects of the syndrome has re-
vealed a link between physical frailty and cognitive impair-
ment, resulting in the conceptualization and operationalization 
of cognitive frailty (94). The International Academy of Nutri-
tion and Aging reached consensus on a definition of cogni-
tive frailty, defining it as a state that requires the presence of 
physical pre-frailty or frailty [according to the Frailty Pheno-
type ], as well as mild cognitive impairment (MCI), defined as 
questionable dementia on the Clinical Dementia Rating (CDR) 
(score 0.5), a state similar to MCI (95). Recently, two distinct 
subtypes of cognitive frailty have been proposed based on these 
criteria: reversible cognitive frailty (i.e., pre-MCI, CDR score 
= 0) and potentially reversible cognitive frailty (i.e., MCI, CDR 
score = 0.5) (96–98). Both subtypes require the coexistence of 
physical pre/frailty, and studies have revealed that gait speed or 
grip strength is the most frequently associated physical char-
acteristic with cognitive frailty (99). Other than the CDR, a 
variety of instruments have been used to detect cognitive im-
pairment (100), resulting in a variety of operational definitions 
of cognitive frailty (98). As with general frailty, additional re-
search is required to develop a commonly accepted operational 
definition. In comparison to physical frailty, cognitive frailty 
can be delayed and reversed, at least in its early stages, and 
the condition can result in an increased risk of adverse health 
outcomes , including disability (101), decreased quality of life 
(102), hospitalization, and mortality (103). Thus, public health 
professionals advocate for a life-course approach that includes 
early intervention with preventative strategies such as physical 
activity and dietary modification, such as the Mediterranean 
diet (98). These interventions may help prevent or delay the 
onset of cognitive frailty, as well as sarcopenia and physical 
frailty (104), though additional research is necessary to con-
firm these findings.

Frailty and health-related social determinants

In a broader sense, health is influenced by a variety of factors 
other than medical ones, including social, economic, political, 
and environmental factors; individuals are impacted by a vari-
ety of environmental and social factors that have an effect on 
their health (105), and contribute to social vulnerability (106). 
Additionally, social determinants of health, such as education, 
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housing, employment, nutrition, and environmental protection 
(107), can impair an individual’s intrinsic and extrinsic capac-
ity, resulting in frailty. The capacity of the individual and their 
social and caregiver network to manage frailty has a greater 
impact on the risk of a wide variety of adverse outcomes, in-
cluding institutionalization and death, than their medical con-
ditions or ability to perform daily activities do (108). Thus, 
because frailty manifests itself not only in the physical and 
psychological realms, but also in the social realm, it is critical 
to investigate the social consequences of frailty. While patient-
centered care is becoming more prevalent in health manage-
ment, additional research into the relationship between frailty 
and social vulnerability is necessary to ensure that an individ-
ual’s social environment, perspective, and desires are not over-
looked. The work of Azzopardi et al. demonstrates how, even 
within the biopsychosocial model of frailty, health and social 
care professionals fail to adequately consider the social aspects 
of the individual, particularly the environmental and personal 
factors (e.g., relationships) (106). A recent scoping review de-
termined that the loss of social activities and self-management 
abilities are critical components of social frailty (i.e., insuf-
ficient social resources to meet an individual’s social needs) 
and must be supported to minimize adverse outcomes (109). 
Because public health professionals have a broader perspective 
on health determinants than clinicians do, they are uniquely 
positioned to address people’s social needs and intervene in 
their home environment.
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manelli G, Calderoń-Larranãga A, et al. Frailty predicts short-
term survival even in older adults without multimorbidity. Eur 
J Intern Med. (2018) 56:53– 6. doi: 10.1016/j.ejim.2018.06.012 
82. Villani ER, Tummolo AM, Palmer K, Gravina EM, 
Vetrano DL, Bernabei R, et al. Frailty and atrial fibrillation: 
a systematic review. Eur J Intern Med. (2018) 56:33–8. doi: 
10.1016/j.ejim.2018.04.018
83. Corsonello A, Roller-Wirnsberger R, Di Rosa M, Fab-
bietti P, Wirnsberger G, Kostka T, et al. Estimated glomeru-
lar filtration rate and functional status among older people: A 
systematic review. Eur J Intern Med. (2018) 56:39– 48. doi: 
10.1016/j.ejim.2018.05.030 
84. Mercer SW, Smith SM, Wyke S, O’Dowd T, Watt GC. 
Multimorbidity in primary care: developing the research agen-
da. Fam Pract. (2009) 26:79– 80. doi: 10.1093/fampra/cmp020
85. Tinetti ME, Fried TR, Boyd CM. Designing health 
care for the most common chronic condition–multimorbidity. 
JAMA. (2012) 307:2493– 4. doi: 10.1001/jama.2012.5265 
86. Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, 
Guthrie B. Epidemiology of multimorbidity and implications 
for health care, research, and medical education: a cross-sec-
tional study. Lancet. (2012) 380:37– 43. doi: 10.1016/S0140-
6736(12)60240-2 
87. Lenzi J, Avaldi VM, Rucci P, Pieri G, Fantini MP. 
Burden of multimorbidity in relation to age; gender and im-
migrant status: a cross-sectional study based on administra-
tive data. BMJ Open. (2016) 6:e012812. doi: 10.1136/bmjopen-
2016-012812 
88. Heuberger RA. The frailty syndrome: a comprehen-
sive review. J Nutr Gerontol Geriatr. (2011) 30:315–68. doi: 
10.1080/21551197.2011.623931 
89. Sourial N, Bergman H, Karunananthan S, Wolfson C, 
Payette H, Gutierrez-Robledo LM, et al. Implementing frailty 
into clinical practice: a cautionary tale. J Gerontol A Biol Sci 
Med Sci. (2013) 68:1505– 11. doi: 10.1093/gerona/glt053 
90. Turner G, Clegg A; British Geriatrics Society; Age 
UK; Royal College of General Prctitioners. Best practice 
guidelines for the management of frailty: a British geriatrics 
society, age UK and royal college of general practitioners re-
port. Age Ageing. (2014) 43:744–7. doi: 10.1093/ageing/afu138 
91. National Institute for Health and Care Excellence. 
Multimorbidity: Clinical Assessment and Management 
[NG56]. (2016). Available online at: https://www.nice.org.
uk/guidance/ng56/resources/multimorbidity- clinical- assess-
ment- and- management- pdf- 1837516654789 (accessed July 1, 
2020). 
92. Palmer K, Marengoni A, Russo P, Mammarella F, 
Onder G. Frailty and drug use. J Frailty Aging. (2016) 5:100–3. 
doi: 10.14283/jfa.2016.84 
93. Elliott RA, Goeman D, Beanland C, Koch S. Ability of 
older people with dementia or cognitive impairment to manage 

medicine regimens: a narrative review. Curr Clin Pharmacol. 
(2015) 10:213–21. doi: 10.2174/1574884710666150812141525 
94. Panza F, Solfrizzi V, Barulli MR, Santamato A, Ser-
ipa D, Pilotto A, et al. Cognitive frailty: a systematic review 
of epidemiological and neurobiological evidence of an age-re-
lated clinical condition. Rejuvenation Res. (2015) 18:389–412. 
doi: 10.1089/rej.2014.1637 
95. Kelaiditi E, Cesari M, Canevelli M, van Kan GA, 
Ousset PJ, Gillette- Guyonnet S, et al. Cognitive frailty: ra-
tional and definition from an (I.A.N.A./I.A.G.G.) international 
consensus group. J Nutr Health Aging. (2013) 17:726–34. doi: 
10.1007/s12603-013-0367-2 
96. Ruan Q, Yu Z, 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. doi: 10.1016/j.arr.2014.12.004 
97. Panza F, Seripa D, Solfrizzi V, Tortelli R, Greco A, 
Pilotto A, et al. Targeting cognitive frailty: clinical and neuro-
biological roadmap for a single complex phenotype. J Alzhe-
imers Dis. (2015) 47:793–813. doi: 10.3233/JAD-150358 
98. Jessen F, Amariglio RE, van Boxtel M, Breteler M, 
Ceccaldi M, Chet́elat G, et al. A conceptual framework for 
research on subjective cognitive decline in preclinical Alzhe-
imer’s disease. Alzheimers Dement. (2014) 10:844– 52. doi: 
10.1016/j.jalz.2014.01.001 
99. Robertson DA, Savva GM, Kenny RA. Frailty and 
cognitive impairment– a review of the evidence and causal 
mechanisms. Aging Res Rev. (2013) 12:840–51. doi: 10.1016/
j.arr.2013.06.004 
100. Xu Y, Lin Y, Yi L, Li Z, Li X, Yu Y, et al. Screening 
for cognitive frailty using short cognitive screening instru-
ments: comparison of the Chinese versions of the MoCA and 
Qmci screen. Front Psychol. (2020) 11:558. doi: 10.3389/fp-
syg.2020.00558 
101. 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) 21:631–6. doi: 10.1007/s12603-016-0828-5 
102. -Shimada H, Makizako H, Lee S, Doi T, Lee S, Tsut-
sumimoto K, et al. Impact of cognitive frailty on daily activi-
ties in older persons. J Nutr Health Aging. (2016) 20:729–35. 
doi: 10.1007/s12603-016-0685-2 
103. Feng L, Zin Nyunt MS, Gao Q, Feng L, Yap KB, Ng TP. 
Cognitive frailty and adverse health outcomes: findings from 
the Singapore longitudinal ageing studies (SLAS). J Am Med 
Dir Assoc. (2017) 18:252– 8. doi: 10.1016/j.jamda.2016.09.015 
104. 104-Ntanasi E, Yannakoulia M, Kosmidis MH, Anas-
tasiou CA, Dardiotis E, Hadjigeorgiou G, et al. Adherence to 
Mediterranean diet and frailty. J Am Med Dir Assoc. (2018) 
19:315–22. doi: 10.1016/j.jamda.2017.11.005 
105. Manning E, Gagnon M. The complex patient: a 
concept clarification. Nurs Health Sci. (2017) 19:13–21. doi: 
10.1111/nhs.12320 
106. Azzopardi RV, Vermeiren S, Gorus E, Habbig AK, 
Petrovic M, van Den Noortgate N, et al. Linking frailty in-
struments to the international classification of functioning, dis-
ability, and health: a systematic review. J Am Med Dir Assoc. 
(2016) 17:1066.e1–11. doi: 10.1016/j.jamda.2016.07.023 

R E V I E W

MIDDLE EAST JOURNAL OF INTERNAL MEDICINE VOLUME 14 ISSUE 1, JUNE 2021

R E V I E W

MIDDLE EAST JOURNAL OF INTERNAL MEDICINE VOLUME 14 ISSUE 1, JUNE 2021

R E V I E W

MIDDLE EAST JOURNAL OF INTERNAL MEDICINE VOLUME 14 ISSUE 1, JUNE 2021



M I D D L E E A S T J O U R N A L O F I N T ER N A L M ED I CI N E  •   VO LU M E 2 ,  I SSU E 334

106. Azzopardi RV, Vermeiren S, Gorus E, Habbig AK, 
Petrovic M, van Den Noortgate N, et al. Linking frailty in-
struments to the international classification of functioning, dis-
ability, and health: a systematic review. J Am Med Dir Assoc. 
(2016) 17:1066.e1–11. doi: 10.1016/j.jamda.2016.07.023 
107. Bradley, Elizabeth H, Taylor LA, Fineberg HV. The 
American Health Care Paradox: Why Spending More Is Get-
ting Us Less. 1st ed. New York, NY: PublicAffairs (2013). 
108. O’Caoimh R, Cornally N, Svendrovski A, Weathers 
E, FitzGerald C, Healy E, et al. Measuring the effect of car-
ers on patients’ risk of adverse healthcare outcomes using the 
caregiver network score. J Frailty Aging. (2016) 5:104– 10. doi: 
10.14283/jfa.2016.86 
109. Bunt S, Steverink N, Olthof J, van der Schans CP, 
Hobbelen JSM. Social frailty in older adults: a scoping review. 
Eur J Ageing. (2017)14:323– 34. doi: 10.1007/s10433-017-0414-
7 

R E V I E W

MIDDLE EAST JOURNAL OF INTERNAL MEDICINE VOLUME 14 ISSUE 1, JUNE 2021


