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Abstract
Objective: to systematize studies evaluating the relationship between frailty and mortality 
in community-dwelling elderly persons. Method: Frailty was defined according to the 
frailty phenotype proposed by Fried et al. and the frailty index described by Rockwood 
et al. The study included epidemiologic population-based studies, cohort surveys, 
systematic reviews and meta-analyses published in English between 2006 and March 
2016 based on the use of the terms: “frail elderly” and “mortality”. Only study samples 
that exclusively comprised adults 65 years old or older who lived in the community were 
included. Studies investigating hospitalized and institutionalized elderly persons, and 
those examining the relationship between frailty and mortality through a disease-specific 
target were excluded. Results: a total of 244 studies were identified, of which 17 met the 
inclusion criteria. Thirteen studies used the frailty phenotype and four studies used the 
frailty index. Conclusion: both assessment measures found that frail elderly persons have 
a higher risk of death than robust elderly persons.
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Introduc tion

Frailty is defined as a biological state of increased 
vulnerability to internal and environmental stressors, 
due to the loss of functional reserves associated with 
aging1,2. Although it is a relatively recent concept, 
it has been widely discussed in Geriatrics and 
Gerontology in an attempt to obtain consensus on 
an operational definition, which may be useful for 
making valid predictions regarding the condition 
of the elderly population and the implementation of 
specific health care programs for this growing age 
category. The focus is on defining the phenomenon 
and establishing simple and valid measures to allow 
the early identification of the syndrome and the use 
of effective prevention and rehabilitation measures3-6.

The first discussions about the concept of 
frailty occurred in the 1980s and associated the 
condition with the decline of physiological functions, 
disability, the presence of multiple diseases and 
death, but did not necessarily relate it to aging7,8. 
In 1991, Winograd e et al.9 published the results 
of a cohort study involving 985 elderly people, 
investigating the relationship between adverse 
health outcomes and the presence of the so-called 
geriatric syndromes (disability, incontinence, postural 
instability, iatrogenesis and social isolation). The 
authors classified the elderly without functional 
loss as non-frail; those with chronic disabling 
diseases, depression, falls, immobility, incontinence, 
malnutrition, polypharmacy or sensory losses as 
frail, and the terminally ill or those with dementia 
as severely disabled. A survival analysis applied to 
the sample showed that those with the highest risk 
of death were the severely disabled and the frail.

Today, the models of frailty most used in the 
literature are accumulated deficit10,11 and the frailty 
phenotype12,13. The phenotype model defines 
frailty as a clinical syndrome resulting from the 
functional decline of the physiological systems 
associated with aging. The main changes underlying 
the syndrome are neuromuscular disorders, mainly 
sarcopenia; dysfunction of the immune system and 
neuroendocrine dysregulation. 

The frailty phenotype developed by Fried et al.12 
is operationalized by five criteria: a) unintentional 
weight loss; greater than 4.5 kg or over 5% of body 
weight in the last year; b) self-reported fatigue; c) 

reduction of hand grip strength, measured with a 
dynamometer and adjusted for gender and body 
mass index (BMI); d) low level of physical activity 
measured by weekly energy expenditure in kcal (based 
on self-reports of domestic activities and physical 
exercises performed), adjusted according to gender; 
e) low gait speed indicated by the time in seconds 
that the elderly person takes to travel a distance of 
4.5 m in a straight line with usual gait, adjusted for 
gender and height. Elderly persons with three or 
more components of the phenotype are considered 
frail, and those with one or two components are 
classified as pre-frail12.

The accumulated deficit model is not based on a 
specific set of signs and symptoms present in old age, 
but on the cumulative effect of age-related disorders. 
To characterize frailty, an index was created that 
represents the sum of the individual deficits present at 
the moment of the evaluation divided by the number 
of deficits considered in the protocol. The frailty 
index is based on the quantification of changes 
observed in a variety of physiological, psychological 
and functional conditions among the elderly, and 
in the search for relationships between these and 
adverse outcomes. The levels of frailty are expressed 
on a continuous scale ranging from zero to one11,13-15.

Today, the concept of frailty is consensual among 
researchers2. However, the same cannot be said for 
the evaluation criteria4. In recent years researchers 
have investigated the accuracy of frailty measures for 
the prediction of adverse health events. The validity 
and reliability of frailty measures is one of the aspects 
still being debated in literature.  Malmstrom et al.16 
compared four models, FRAIL17, SOF18, the frailty 
phenotype12 and the frailty index14. The parameters 
were disabilities for instrumental and basic activities 
of daily living (IADL and BADL) and mortality, 
both measured over 3 and 9 years. The FRAIL, 
SOF, frailty phenotype and frailty index models 
were more effective in predicting the incidence 
of disability at 3 and 9 years; while the FRAIL 
models and the frailty index were better predictors 
of mortality at 9 years. In the Korean Longitudinal Study 
of Aging (KLoSHA)19 three measures of frailty were 
compared: the KLoSHA model developed for the 
study, the SOF18 and the frailty phenotype. The SOF 
model estimated the prevalence of frailty at 9.2%, 
the phenotype at 13.2%, and the KLoSHA model 
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at 15.6%. The KLoSHA model was more effective 
at predicting mortality and disability than the 
frailty phenotype; and the KLoSHA model and the 
phenotype were better predictors of hospitalization 
than the SOF. In the systematic review study carried 
out by Sternberg et al.20, the main outcomes related 
to frailty described in literature are mortality (13.8%), 
functional disability in activities of daily living (7.4%) 
and institutionalization (6.2%). The frailty phenotype 
and frailty index measures exhibited moderate 
correlation (r=0.65)14.

Frailty assessment measures are important 
tools for distinguishing individuals who are most 
vulnerable to adverse health events. From this 
perspective, the present study aimed to present the 
results of a literature review on the relationship 
between frailty and mortality in elderly residents 
living in the community based on the operational 
models of the frailty phenotype and the frailty index.

Methods

A bibliographic review was carried out to identify 
articles published in the English language indexed 
with the descriptors "frail elderly" and "mortality". 
The PubMed and Scielo databases were consulted. 
The period of data collection and analysis was from 
April to July 2016. All abstracts were read, and when 
necessary, the full articles were identified from the 
descriptors. The inclusion criteria were: articles 
published from 2006 to March 2016; complete articles; 

population-based studies; longitudinal studies; 
systematic reviews and meta-analyzes; studies with 
elderly individuals aged 65 years or older resident in 
the community. Studies that included institutionalized 
and hospitalized elderly persons, as well as those with 
the objective of evaluating the relationship between 
frailty and mortality for specific diseases (example: 
kidney failure, heart disease) were excluded. The 
PRISMA Guidelines (Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses) were 
followed for this review study.

Results

A total of 244 articles were initially identified, of 
which 17 were evaluated as they fulfilled the inclusion 
criteria (Figure 1). Sixteen articles corresponded 
to population-based longitudinal studies18,21-35. Of 
these studies, one was a review and meta-analysis36. 
Thirteen studies used the frailty phenotype as an 
operational model18,21-26,30-34,36 and four used the 
frailty index27-29,35. In studies that used the frailty 
phenotype the samples ranged from 654 to 6724 
individuals. Two studies included only women18,23, 
two included only men21,25 and the others had samples 
composed of both genders. Two studies based on the 
phenotype stratified the samples by gender26,34 and 
two stratified them by age18,21. The sample sizes for 
the studies that used the frailty index ranged from 
1016 to 4082 individuals. One of the studies was 
composed only of men35 and the others contained 
men and women (Table 1).

Figure 1. Flowchart of stages of selection of articles for review. São Paulo, 2016.
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Discussion

Most of the studies selected for this review used 
the Fried frailty phenotype measure as an operational 
criterion. This confirms the survey conducted by 
Bouillon et al.13, who carried out a review study of 
articles indexed in Medline under the term frailty, 
published between 1948 and 2011. Of a universe of 
448 articles identified by the authors, studies related 
to the derivation of evidence of reliability and validity 
for frailty measurements were selected. In a universe 
of 150 articles that fulfilled this criterion, 69% used 
the frailty phenotype model of Fried et al.12, 12% used 
the frailty index11 and 19% adopted the remaining 
25 instruments. The two frailty measures were the 
only ones that had their criteria validated in more 
than three samples, in addition to the participants 
of the original studies.

Frail elderly persons had worse survival rates 
than the robust elderly. According to Shamlyian 
et al.37, the increase in relative risk for mortality 
in the frail elderly is 50% based on the frailty 
phenotype, and 15% according to the cumulative 
deficit model. The risk rises according to the number 
of criteria of the frailty phenotype and the number 
of accumulated deficits. However, in some studies 
that used the frailty phenotype, no relationship 
was found between the pre-frailty condition and 
mortality22,31,34. Different environmental contexts 
can influence health variability and outcomes in the 
elderly population. 

In a study by Avila-Funes et al.22 there was a higher 
prevalence of older women, with a greater number of 
chronic diseases, more depressive symptoms, worse 
health perception and lower MMSE scores among 
elderly persons classified as frail than among pre-
frail and robust elderly individuals. The accumulated 
mortality in the four-year period was 11.5% for the 
frail, 5.5% for the pre-frail and 4.4% for the robust. In 
univariate analysis, the frail had a higher risk of death 
than robust individuals. However, when the analysis 
model was adjusted by sociodemographic variables, 
health conditions and functional capacity, the frailty 
phenotype measure lost statistical significance in 
the prediction of a risk of mortality (OR=1.14, 95% 
CI=0.98-1.31). There was no relationship between the 
pre-frailty and mortality condition in both models. 

In the study by Kulmala et al.34 multivariate analysis 
showed that the mortality risk estimate was positive 
only for the frail. 

Similar results were found in the Jerusalem 
Longitudinal Cohort Study. Jacobs et al.31 evaluated 
the impact of frailty and cognitive decline on the 
survival of 840 community dwelling individuals aged 
85 years and over. The frail corresponded to 19.5% 
of the total sample, pre-frail individuals to 56%, and 
robust individuals to 24.5%. In five years, there were 
194 deaths (23.4%). Mortality rates among the frail, 
pre-frail and robust elderly were 44.5%, 20.4%, and 
13.6%, respectively. According to the Kaplan-Meier 
analysis, the survival curve was lower for the frail, 
regardless of cognitive status. In the gender-adjusted 
model, the risk for mortality was higher for both the 
frail (RR=4.52) and pre-frail (RR=1.63) than for 
the robust elderly. The risk for mortality remained 
only for the frail when socio-demographic variables, 
Mini Mental State Exam (MMSE) score, smoking, 
health conditions and functionality were added to 
the model.

Cano et al.32 evaluated a cohort sample of 1815 
elderly people, aiming to investigate the relationship 
between frailty, cognitive decline and mortality. 
Three adjustment models were used in Cox 
regression analysis. In the first model, the elderly 
with cognitive decline had a 1.26 higher risk of 
death than those with preserved cognitive function, 
after adjusting for sociodemographic variables and 
health conditions. The next model showed that the 
frail and pre-frail had a higher risk for mortality 
than robust individuals (RR=2.03 and RR=1.40, 
respectively) after controlling for socio-demographic 
variables and health conditions. In the third model, 
in which cognitive decline and frailty were grouped, 
being frail and pre-frail remained a risk factor for 
mortality although the magnitude of the effect was 
lower (RR=1.97 and RR=1,39, respectively). No 
statistically significant associations were found 
between cognitive decline and frailty. 

In Frailty and Dependence in Albacete (FRADEA) 
the risk of death among frail elderly persons was five 
times higher than among the non-frail; Among the 
pre-frail, the risk was three times higher than that 
observed for robust individuals33. Similar results 
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were observed in the longitudinal study Hispanic 
Established Populations Epidemiologic Studies 
(EPESE). According to the baseline classification 
of the study, in the robust elderly the survival rate 
was 73%, while 61% of pre-frail and 27% of frail 
individuals survived the 10-year follow-up period. 
In multivariate regression analysis, both pre-frail 
and frail individuals had a higher risk of death than 
robust individuals24.

Remaining with the EPESE, researchers 
investigated the effect of quality of life on the 
association between frailty phenotype and survival 
of the elderly. The study consisted of 1008 subjects, 
of whom 176 died within two years of baseline 
measurement. Compared to being robust, being 
frail increased the risk of mortality 2.7 times. When 
the items that make up the physical domain of the 
Medical Outcomes Study (MOS) Short Form-36 
(SF-36) were added to the analysis model, the risk for 
mortality was reduced from 2.7 to 1.6. This difference 
was not found when the mental health components 
of the scale were added30.

In the meta-analysis of Chang and Lin36 both 
frailty and pre-frailty were risk factors for mortality. 
The risk increased substantially as the elderly moved 
from the robust to the pre-frail category. The study 
by Fried et al.12 showed that the elderly classified as 
frail by the indicators of the frailty phenotype had 
a greater number of chronic conditions, including 
cardiovascular diseases, pulmonary disease and 
diabetes, than robust individuals. Garcia-Garcia et 
al.38 observed a strong association between frailty 
and cardiovascular diseases (coronary disease, stroke 
and peripheral arterial disease). These data suggest 
that frailty and comorbidities may have associated 
etiologies, exposing the individual to a condition of 
greater vulnerability to adverse health events.

Some of the studies selected for this review 
investigated the relationship between frailty and 
mortality, considering the gender variable. In the 
Study of Osteoporotic Fractures (SOF)18, 6724 
elderly women were evaluated to investigate the 
predictive capacity of the frailty phenotype in relation 
to negative health events (recurrent falls, fractures 
and mortality). Mortality data was obtained through 
four-month consultations and confirmed by death 
certificates for approximately nine years. During 
this period there were 2520 deaths. Cox regression 

analysis showed that the elderly women classified 
as pre-frail and frail had a 1.3 and 1.8 times greater 
risk of mortality, respectively, than women classified 
as robust.

Subsequently, the SOF23 researchers compared 
the frailty phenotype with the SOF index, which 
characterizes frailty by the presence of two or more 
of the following: unintentional weight loss equal to or 
greater than 5% of body weight in the previous year; 
inability to stand up from a chair five times without 
using arms for support, and fatigue assessed by a 
depression screening scale, indicated by the statement 
that on three or more days in the previous week the 
elderly had difficulty with or failed to perform their 
usual tasks. Compared to the non-frail elderly, women 
defined as frail by the phenotype had a 2.37 times 
greater risk of mortality, while pre-frail women had a 
1.44 greater risk. Both models were sensitive for the 
detection of vulnerability to adverse health events.

In the Osteoporotic Fractures in Men Study, one 
of the objectives of Cawthon et al.21 was to validate 
the frailty phenotype measurement for the prediction 
of mortality in a sample composed of American 
men aged 65 years and over. At baseline, 56% of 
the participants were classified as robust; 40% as 
pre-frail and 4% as frail. In multivariate analysis, 
the risk of death of frail elderly persons was twice 
as high as in robust individuals. Pre-frail individuals 
had a 36% higher risk of death than robust elderly 
men. In comparative analysis with the SOF index, 
the use of the indicators of the frailty phenotype 
resulted in a three times greater risk of death for 
frail men than non-frail men25.

In the Geriatric Multidisciplinary Strategy for the 
Good Care of the Elderly (GeMS)34 the objectives 
were to investigate whether there were differences 
between men and women regarding the relationship 
between frailty and mortality, and to evaluate the 
effect of changes in frailty status on the incidence of 
death. In total, there were 173 deaths (27%) in four 
years of follow-up. The mortality rate per 100 people 
was 20 for frail individuals (20 men and 21 women); 
six for pre-frail (9 men and 5 women); and four for 
robust (3 men and 4 women). Among those who 
died, there was a higher prevalence of older elderly 
persons, who used more medications, were smokers, 
had more chronic diseases, greater body mass indexes 
and worse functional capacity. In Kaplan-Meier 
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survival analysis, cumulative mortality was higher 
at baseline for both men and women classified as 
frail than for pre-frail or robust individuals. Among 
pre-frail men, cumulative mortality was higher than 
among pre-frail women. 

Also in the GeMS study34, regression analysis 
showed that being frail at baseline increased the 
risk for mortality, both in the model adjusted for age 
and when the other control variables were included 
(sociodemographic, intervention versus control, 
smoking, comorbidities, number of medications, 
and functional capacity in basic and instrumental 
activities of daily living). The association was 
stronger for women, even after adjusting for the 
control variables. In pre-frail and frail men, the 
highest risk of death was observed only in the age-
adjusted model. Two years later, the participants 
were submitted to a second evaluation stage. The 
authors observed that the change from robust to 
pre-frail (RR=8.1, 95% CI 2.0-32.5), and from pre-
frail to frail (RR=3.6, 95% CI 1.4-9.1) resulted in 
an increased risk of mortality. In stratification by 
sex, the highest risk of death was observed in men 
who were robust at baseline and changed to frail 
within two years (RR=8.0; 95% CI 1.3-48.2); and 
for pre-frail men and women who changed to frail 
(Men: RR=6,1; 95% CI 1.6-23.7; Women: RR=4.2; 
95% IC 1.3-13.1)34. In the study by Berges et al.26, 
both frail men and frail women had a higher risk of 
death. However, this association was more robust in 
men than in women. Data from the survey by Chang 
and Lin36 suggest that the risk of death is higher for 
men, both frail and pre-frail. 

Only two studies based on the frailty phenotype 
stratified the samples by age, using the age of 80 as 
the cut-off point for analysis. The results showed 
that frail and pre-frail elderly in both age categories 
had a higher risk of death than robust individuals18,21. 
For Chang and Lin36 further studies will be needed 
to determine a cutoff point for age that separates 
elderly persons with a higher and lower risk of death. 

Four studies evaluated the power of the frailty 
index to predict mortality. García-González et al.27 
studied 34 variables related to signs, symptoms, 
diseases and disabilities in the construction of the 
index. The mean frailty index was 0.16±0.11 with 
a range from 0 to 0.65. In the period of 710 days 
there were 279 deaths among the 4082 elderly people 

involved in the study. The risk for mortality was 
2.2 times higher for elderly persons with scores 
between 0.21 and 0.35, and 6.4 times higher for those 
with scores above 0.35, compared to elderly persons 
with lower scores in the frailty index. For men, the 
risk of death was higher among those who scored 
above 0.21. For women, the risk was higher among 
those who scored above 0.35. The increase in age 
corresponded to a 5% increase in the risk of death. 

Lucicesare et al.28 compared the validity of the 
frailty index described by Rockwood et al.14 and the 
score used in The Conselice Study of Brain Aging 
(CSBA), which consists of seven variables (physical 
activity, instrumental activities of daily living, sensory 
deficits, gait and balance, calf circumference, and 
perception of health). A total of 43 variables were 
used to make up the frailty index, with a cutoff point 
>0.25. In the multivariate regression analysis the 
frailty index of Rockwood et al.14 was a more robust 
predictor of mortality than the frailty score used in 
the CSBA, irrespective of gender and age. 

The study by Song et al.29 also used the accumulated 
deficit model as an operational measure of frailty. The 
authors evaluated the prevalence of frailty and the 
validity of the measure in the prediction of negative 
health events. The survey involved 2740 elderly 
Canadians who were monitored for 10 years. The 
mean values of the frailty index were 0.004 (±0.003) 
for robust elderly persons (FI<0.08), 0.156 (±0.004) 
for the pre-frail (0.08-0.24), and 0.310 (±0.008) for 
elderly persons classified as frail (≥0.25)]. The mean 
value of the frailty index was higher among elderly 
persons who died (0.195±0.135) than in the survivors 
(0.119±0.102). The probability of survival of the frail 
elderly was 27% versus 70% of those considered 
robust at the baseline of the study. The analysis of 
the area under the curve (AUC) in the time period 
showed high specificity of this measure for the 
prediction of mortality in 10 years. 

In the Honolulu-Asia Aging Study, 3801 elderly 
persons were monitored for 20 years and underwent 
periodic evaluations every two or three years. The 
aim was to evaluate the maximum score that each 
individual achieved in the frailty index by the time 
of their deaths. There was a moderate increase in 
the mean value of the frailty index ranging from 
0.14 at baseline to 0.22 at the final assessment. The 
maximum score achieved was 0.65. The mean age 
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of the final stage was 90.9 years. The accumulated 
mortality in 20 years was 90.9% over the total sample. 
Higher frailty index values resulted in a lower survival 
rate. Over the five-year period the relative risk for 
mortality in the group composed of the frailest 
elderly persons was six times higher than among 
robust elderly individuals. Age also accounted for 
the increased risk for mortality in this sample. Older 
people aged 80 years of age and with a frailty index 
between 0.35 and 0.50 were associated with a risk of 
death three times greater than those aged 70 years 
with scores <0.0535.

In this bibliographic review no complementary 
searches were carried out on the selected articles 
with the aim of tracking references that could add 
to the scientific evidence gathered. Only English 
studies were selected. Data collection was based on 
PRISMA guidelines for bibliographic review studies. 
However, the present study was limited to presenting 
the quantitative data of the selected studies39,40. 
Most of the studies were conducted in developed 
countries, and it is known that the indicators of 
frailty can vary due to the environmental context. 
There is therefore a need for studies involving elderly 
people in developing countries with the objective of 
validating operational models of frailty. 

Conclusion

Frailty assessment measures provide important 
clinical information on the survival of elderly 
residents in the community. Both the measures of 
frailty assessed in the present study are able to predict 
mortality. Older people are at a higher risk of death 
than younger people. The risk of death is higher 
for men than for women. This result illustrates the 
so-called paradox of morbidity and mortality, in 
which, despite presenting worse health conditions, 

women have better survival rates than men. There 
is evidence of a need for a gender-based approach 
to health conditions and death in aging.

The phenotype model defines frailty as a clinical 
syndrome indicated by specific signs and symptoms. 
It distinguishes between the frailty of illnesses and 
disabilities, and has demonstrated reproducibility 
in different environmental contexts. The use of 
phenotypic models may help with the comparison 
of different cohorts, as well as the identification of 
correlates of frailty. It is important to understand 
the relationship between biological, clinical and 
environmental factors in the etiology of frailty.	

The frailty index model is based on the 
accumulation of deficits that result in frailty. The 
number of deficits, however, do not constitute a 
clinical syndrome. The measure is sensitive for the 
identification of individuals who are most vulnerable 
to negative outcomes, as it uses a gradual scale of risk 
stratification. However, there is still no consensus 
on the cutoff point for classifying frailty based 
on this model. The data from studies show that 
higher scores on the frailty index are associated 
with negative health outcomes. However, further 
studies are needed to investigate the interaction 
of deficits in different environmental contexts. It 
is well known that some items that make up the 
index have a causal relationship with death, such as 
cardiovascular diseases and cancer. It is necessary 
to identify the weight of each variable in relation 
to the frailty indicated by the index and mortality. 

Measures to assess frailty can assist in the 
development of actions of intervention. Changes 
in frailty status should also be considered when 
planning care for the elderly, as these changes may 
indicate a rapid decline in health status and greater 
vulnerability to adverse events.
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