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ABSTRACT
Background/Purpose: People are living longer. However, the aging process, coupled
with lifestyle and health conditions, may lead to what is known as frailty syndrome.
There is a consensus among researchers in the field that frailty is associated with adverse
health outcomes, such as functional decline, dependency, recurrent falls, fractures,
institutionalization, hospitalization and death. The aim of the present study was to
analyze the relationship between frailty and mortality in a population of older people
living in a Brazilian community.
Methods: A prospective cohort study was conducted through two assessments in the city
of Ribeirão Preto, state of São Paulo, with a mean follow-up period of 5.6 years. The
sample was made up of 515 (75.37±7.28) older adults who were assessed in 2007/2008,
and 262 (79.31±6.34) who were assessed in 2013. Data were analyzed using the Statistical
Package for the Social Sciences (SPSS) 22.0; the Wilcoxon test, Cox regression and
Kaplan-Meier survival analysis were also used.
Results: We verified that most older people were considered non-frail in 2007/2008
(59.5%); 22.9% were identified as apparently vulnerable, and 17.6% were frail. In 2013,
28.7% were considered non-frail, 20.9% apparently vulnerable; and 50.4% were frail
(an increase of 186%). A total of 24.7% died during the follow-up period; 45.7% were
considered frail according to the Edmonton Frail Scale. The survival analysis showed that
frail older people were more likely to die.
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Conclusion: Frailty developed during the period under study, in association with mortality:
a greater proportion of non-frail older people were among the survivors. In the present
study, frailty was considered an important predictor of mortality.
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INTRODUCTION
Population aging is a topic increasingly discussed in recent decades. People are living
longer. However, the aging process, coupled with lifestyle and health conditions, may lead
to what is known as frailty syndrome.
Frailty can be screened by measuring phenotypic indexes or checking for multidimensional
aspects. 1 Phenotypic indexes provide physical signs of frailty, defined as a clinical
syndrome in which individuals experience a decrease in muscle mass, along with changes
in immunological and hormonal axes. When associated with extrinsic factors, these
conditions may lead to a vicious cycle of decreased energy, increased dependency,
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and vulnerability to aggressors, which mainly concern
the biological aspects of individuals; 2 multidimensional
aspects, in turn, include both physical and psychosocial
elements, which are the focus of the present study. Social,
psychosocial and cognitive aspects are assessed through a
multidimensional scale, the Edmonton Frail Scale (EFS). Its
questions address the biological, cognitive and behavioral
spheres, which enable broader assessment that is coherent
with the practice of nurses.3

year follow-up study. The study was approved by the Ethical
Committee at the College of Nursing at Ribeirão Preto at
the University of São Paulo, CAAE: 09236612.4.0000.5393.
Participants
Two-stage cluster sampling was carried out in 2007. In
the first stage, a census sector was considered the primary
sampling unit. Thirty census sectors were selected from
among the 600 sectors in the city, with probability computed
proportionally to the number of households. In the second
stage, a set number of households were visited to ensure
a self-weighting sample. This involved randomly selecting
the streets and blocks where the search process would be
initiated, and locating neighborhoods and streets with a
minimum of 110 households of the older people who would
constitute the sample.

Validity and feasibility were assessed by comparing the eight
frailty scales with mortality rates, while prevalence and
ability to predict all causes of mortality in older adults were
estimated. The EFS presented feasibility and a prevalence
of 7.6%; this is one of the most precise unweighted scales
for predicting all causes of mortality.4
There is a consensus among researchers in the field that
frailty is associated with adverse health outcomes, such as
functional decline, dependency, recurrent falls, fractures,
institutionalization, hospitalization and death.5,6

A total of 993 people were selected, taking into account
potential refusals or non-responses. This number was
adjusted for an expected response rate of 80%. Of these,
515 older adults took part in the first assessment in 2007
and 2008. In 2013, after an average follow-up of 5.6 years,
a second assessment was performed with 262 older adults.

Research on the topic has attracted the attention of
researchers from various countries and distinct fields of
knowledge; in Brazil, most analyses that have addressed
older people have been cross-sectional studies. The
identification of frailty and frailty-related mortality is
important for assessing health indicators of older people;
however, such studies are still incipient, which justifies
the present study. Its aim was to analyze the relationship
between frailty and mortality in a population of older
people living in a Brazilian community.

The first of the two assessments was perfor med in
July 2007 and March 2008; the second was conducted
from May to October 2013. In 2012. before the second
assessment was initiated, the families were contacted by
telephone to verify whether the individuals were at home,
had died or moved away. An active search for address
changes and updated data was conducted in connection
with the reevaluation. In the period from May to October
2013, the researchers reassessed those who had taken part
in the first assessment.

METHODS
Study design and settings

Questionnaires

This prospective cohort study was conducted with older
adults living in the city of Ribeirão Preto, located in the
northwest region of the state of São Paulo, Brazil, in a five-

The following instruments were used, with the consent of
their authors:

Figure 1. Flowchart for the cohort study of the project “Frailty and its relationship to mortality among older adults from a Brazilian
community: a cohort study”
1st assessment
(2007/2008)
515 older adults
interviewed

Phone calls to older
people and in loco active
search (2012)

2nd assessment (2013)
262 older adults
reassessed

83 refused to participate (16.1%)
8 were institutionalized (1.6%)
35 moved to other cities in the region (6.7%)
2007/2008

Progression of frailty
levels

Deaths
127 older adults
2013
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(2007/2008) were 75.4 years old on average (SD=7.3).
Most were women (67.4%); had five or more self-reported
diseases (57.5%); were married (44.3%); and had 4.7 years
of education on average (SD=4.7). With regard to selfreported diseases, most presented five or more diseases, with
5.6 diseases on average (SD=3.3).

1) Sociodemographic profile: age (in years) categorized
in younger-old individuals (65-79 years old) and olderold individuals (over 80 years old); gender (male and
female); marital status (single, married, divorced, separated,
widowed); education (in years); monthly income (in dollars);
and type of income source (retirement, pension, rental
income, donations, remuneration and/or others).

After an average period of 5.6 years of follow-up (in 2013),
262 individuals were reassessed. These individuals were 79.3
years old on average (SD=6.3); most were women (66.4%);
had five or more diseases (52.7%); were widowed (44.3%);
and had an average of 5.0 years of education (SD=4.9).
With regard to self-reported diseases, most reported five or
more diseases, with 5.1 on average (SD=3.5).

2) Self-reported morbidities: arterial hypertension, back
problems, diabetes mellitus, urinary incontinence, eye
problems.
3) Edmonton Frail Scale, 3 validated for Brazilian
Portuguese.7,8 Nine domains represented by 11 items are
assessed, among which are: cognitive by means of the clockdrawing test, in which the older adult is instructed to place
numbers inside a circle in the correct positions and then
insert the clock hands showing the time of 10 minutes after
11; overall health state; functional independence; emotional
support; use of medication; nutrition; mood; urinary
continence; and functional performance with the 3-meter
Timed Up and Go test. The scores are classified as: 0 to 4does not represent frailty; 5 and 6-apparently vulnerable;
7 and 8-mild frailty; 9 and 10-moderate frailty; 11 or more
-severe frailty. Individuals who scored above seven were
considered frail.

Comparison of the prevalence of frailty between the two
assessments, showed that most older people were considered
non-frail in 2007/2008 (59.5%), 22.9% were apparently
vulnerable and 17.6% were frail, considering the three
levels of frailty, i.e., mild, moderate or severe. In 2013, most
individuals were frail (50.4%), 28.7% were considered nonfrail and 20.9% were apparently vulnerable. A significant
increase in the prevalence of frailty was found between the
two assessments (p <0.001), which showed evidence of an
increase in the proportion of frailty among the followed-up
older adults.

4) Mortality: Infor mation was collected from death
certificates when possible or during interviews held in
the older person’s home with family, friends or neighbors
in order to determine the date of death. Data from the
Mortality Information System at the Health Department of
Ribeirão Preto was used when the families did not have a
death certificate.

A total of 127 (24.6%) individuals, aged 79.2 years old on
average (SD=7.9), died in the period under study. Most
were women (63.8%); were widowed (45.7%); and had six
diseases on average (SD=3.2). With regard to frailty, 45.7%
were considered frail (Table 1).
The log-rank test showed a significant difference between
the proportion of survivors according to the frailty variable,

Statistical analysis

Figure 1. Survival curve for the frailty variable categorized in older
adults

Data from the first and second assessments were entered
into a Microsoft Excel ® for Windows spreadsheet and
transferred to the Statistical Package for the Social Science
(SPSS) for Windows version 22.0 for statistical analyses. In
the univariate analysis of data, distribution of absolute (n)
and relative frequencies (%) was used for the qualitative
data, while central tendency (mean) and dispersion (standard
deviation) measures were used for the quantitative variables.
Bivariate analysis was conducted for frailty over death,
including estimating the survival curve with the KaplanMeier method. Since frailty was the preferable predictor, the
analysis was adjusted for potential confounding variables,
such as gender (male or female), age category (younger-old
or older-old adult), marital status (with or without a partner)
and number of diseases. Death was the dependent variable,
and Cox regression analysis was also used. A confidence
interval (CI) of 95% and a significance level of α=5.0%
were considered in all the tests.
RESULTS
Members of the initial sample of 515 older adults
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Table 1. Sociodemographic and health characteristics of older adults during the cohort follow-up: first assessment, second assessment and
deaths (Ribeirão Preto-SP, Brazil)
Assessment
2007/2008 (n=515)

Variables

Assessment
2013 (n=262)

Death
(n=127)

p

n

%

n

%

n

%

Male

168

32.6

88

33.6

46

36.2

Female

347

67.4

174

66.4

81

63.8

Sex

Age
Mean (=SD)

75.37 (7.28)

79.31 (6.34)

79.18 (7.88)

Marital status
Single

45

8.7

25

9.5

15

11.8

Married

228

44.3

106

40.5

46

36.2

Divorced

27

5.2

12

4.6

6

4.7

Separate

5

1.0

3

1.1

1

0.8

Widowed

206

40.0

116

44.3

58

45.7

4

0.8

-

-

1

0.8

Others
Education
Mean (=SD)

4.70 (4.67)

5.00 (4.95)

-

289,53 (419,67)

474,52 (559.63)

275.45 (347.45)

5.56 (3.35)

5.16 (3.51)

-

Income
Mean (=SD)
Number of diseases
Mean (=SD)
None

19

3.7

15

5.7

-

1 to 4

200

38.8

110

42.0

-

5 or more

296

57.5

137

52.3

-

Non-Frail

156

59.5

75

28.7

45

35.4

Apparently vulnerable

60

22.9

55

20.9

24

18.9

Frail

46

17.6

132

50.4

58

45.7

Frailty

<0.001

Wilcoxon test; p <0.05

Table 2. Prevalence of frailty according to the EFS in older adults living in the community in the two assessments, between 2007/2008 (n=262)
and 2013 (n=262) (n=262 in both years)
Assessment 2013
Non-frail

Apparently
vulnerable

Frail

Total

n (%)

n (%)

n (%)

n (%)

Non-frail

69 (44.2)

36 (23.1)

51 (32.7)

156 (59.5)

Apparently vulnerable

6 (10.0)

14 (23.3)

40 (66.7)

60 (22.9)

Frail

0 (0)

5 (10.9)

41 (89.1)

46 (17.6)

Total

75 (28.7)

55 (20.9)

132 (50.4)

262 (100.0)

Assessment 2007/2008

a

Wilcoxon test; *p <0.05
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p
<0.001a*
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from different countries for specific environments. For these
reasons, it is difficult to estimate the prevalence of real
frailty, since each instrument assesses different domains.
Nonetheless, it is already known that greater frailty is related
to lower educational levels, lower income, perceptions of
worse health, and a larger number of comorbidities.13

Table 3. Cox multivariate regression for overall mortality in a
cohort of older adults (n=515)
Variables

HR (95% IC)

p

Male gender (vs. female gender)

1.41 (0.93-2.15)

0.103

Older-old (vs. younger-old)

2.34 (1.62-3.38)

<0.001*

Without a partner (vs. with a partner)

1.20 (0.79-1.83)

0.382

Apparently vulnerable (vs. non-frail)

1.10 (0.64-1.89)

0.709

Frail (vs. non-frail)

2.21 (1.37-3.58)

<0.001*

Number of diseases

0.98 (0.92-1.04)

0.649

The literature 2,8 shows that the prevalence of frailty
varies according to criteria, type of research method, and
the instrument(s) used, in addition to the setting of data
collection and the participants. Studies using the EFS
have reported a prevalence of frailty ranging from 14.9%
to 39.2%. All these studies employed a cross-sectional
design11,15-16 and addressed only older women.17 The lowest
rate of prevalence was reported by a study conducted in
Taiwan (14.9%),15 while in Brazil,16 39.1% of the studies
reported different levels of frailty: 18.3% mild frailty;
11.3% moderate frailty; and 9.6% severe frailty. In Brazil,17
39.2% of older women were considered to be frail: 23.5%
presented mild fragility; 7.8%, moderate; and 7.8%, severe.

HR=hazard ratio; 95% CI=confidence interval; *p <0.05.

that is, the proportion of non-frail survivors was significantly
greater than the proportion of apparently vulnerable and
frail survivors, as shown in Figure 1 (p <0.001).
In the analysis of the remaining predictor variables adjusted
for mortality, being older than 80 years of age and frail
were independently associated with a greater risk of death.
According to the results of the Cox regression, age and
frailty were statistically significant predictors of death. In
fact, those above the age of 80 years old were 2.3 times
more likely to die than those in the younger-old group.

The present study monitored older adults for 5 to 6
six years and employed the EFS to assess frailty. The
prevalence of frailty significantly increased, from 17.6%
in 2007/2008, to 50.4% in 2013. Hence, acknowledging
this increase is a step toward helping prevent the
occurrence of adverse outcomes, such as death. The
results showed a rate of 24.7% of deaths during the
follow-up, which lasted 5.6 years on average; most deaths
were among women. Similar results were found in a metaanalysis of 11 studies, which included 35,538 older adults
living in communities: 7,994 died (22.5%), and there was
an average of 6.05 years of follow-up. 18 In one study,
adults more than 70 years old were assessed to identify
any association between frailty and mortality, functional
impairment and hospitalization at a 952-day follow-up;
the rate of death was 18.4%.19

When assessing older people according to frailty categories,
the frail older people were 2.2 times more likely to die
than those who were non-frail. In an alternative model,
gross scores of frailty showed that the probability of death
increased 17% for each additional point in the raw score for
frailty, meaning that frailty was an important predictor of
death in 2007/2008 (Table 2).
DISCUSSION
The results of a prospective cohort study with this sample
show that the characteristics of population aging are
similar to those found in other regions of Brazil and other
countries, i.e., most are women, are 65 and 79 years old,
have low educational levels, are retired, and present multiple
morbidities. 9-12 Note that frailty significantly increased
during the follow-up period.

Another study conducted in Hamburg, with a follow-up
that lasted 8.7 years on average, reported the death of 1,121
older adults (mostly men), a number that represented 11.3%
of the sample.20 In this study, 45.7% of those who died
presented some level of frailty, 18.9% were vulnerable, and
35.4% were non-frail.

The variables frailty and age were considered the most
important predictors of mortality. Population aging and its
association with frailty is a social challenge faced by health
systems. This is an emergent geriatric syndrome, with key
domains that include physical function, nutritional status,
mental health and cognition.13 Various definitions have been
used to diagnose frailty, but further studies are needed to
establish an operational definition.

One study conducted in three French cities monitored
6,078 older people for a four-year period; it assessed the
frailty phenotype and reported a mortality incidence
rate of 5.2%. Cumulative mortality was 11.5% for frail
older people; 5.5% for the pre-frail; and 4.4% for the
non-frail.21 After adjusting for the variables, the relative
risk of death among frail and pre-frail older people was
significantly higher than among non-frail individuals,
showing that frailty increases the risk of death among
older individuals.22

The concept of frailty is multidimensional and represents a
transition to a situation of greater vulnerability and loss of
resistance to external factors, resulting in increased risk of
adverse outcomes.14 There is, however, a lack of consensus
regarding what domains should be included and assessed,
while different scales have been developed by researchers

The same was found in a meta-analysis18 in which older
people presented a greater risk of death, compared to nonfrail and pre-frail older individuals. Men were at greater risk,
while age was not a predictor of mortality. This leads to the
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conclusion that frailty is associated with shorter survival times.

so in the present study, frailty was considered an important
predictor of mortality.

When the risk of mortality was assessed between sexes,
the risk of death was greater for frail older individuals
compared to pre-frail individuals, regardless of sex, though
no statistical difference was found. However, when frail and
non-frail individuals were compared, the risk of death was
significantly greater for male older people. This analysis
clearly shows that the frail older individuals are more
likely to die, which has also been shown by other studies
addressing the phenotype of frailty.

Cohort studies facilitate the understanding of issues
involving this topic and observing how frailty progresses,
both in terms of healthcare workers and society, as well as
aiding the establishment of better frailty-related outcomes.
It is worth noting that the topic “frailty and adverse
outcomes” should be part of clinical assessment protocols
used by geriatric nurses to assess older adults.
CONFLICTS OF INTEREST STATEMENT

Frailty is a geriatric syndrome associated with decreased
survival. Increased risk of death is associated with an
increased number of frailty components. The association
between frailty and decreased survival has been shown to
be significant in both women and men.23 With regard to the
association between frailty and survival, it has been shown
that frailty is generally associated with decreased survival
and that the relationship is stronger among those with
more of the deficits that are associated with greater risk of
adverse outcomes, including impairment, hospitalization,
and institutionalization.23 This effect has generally persisted
during five or six years of follow-up. The strongest
association between frailty and mortality was found in a
four-year follow-up period and, even though the strength of
the association decreased with longer periods of follow-up,
the lowest being found in an 11-year follow-up period, the
association remained.23

None of the authors have any conflicts of interest to declare
related to this manuscript. There was no financial support
or other benefits from commercial sources received for the
work reported on in the manuscript.
REFERENCES
01. Dent E, Chapman I, Howell S, Piantadosi C, Visvanathan R. Frailty
and functional decline indices predict poor outcomes in hospitalized
older people. Age Ageing. 2014;43:477-84.
02. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener
J, et al; Cardiovascular Health Study Collaborative Research Group.
Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci
Med Sci. 2001;56:M146-56.
03. Rolfson DB, Majumdar SR, Tsuyuki RT, Tahir A, Rockwood K.
Validity and reliability of the Edmonton Frail Scale. Age ageing.
2006;35:526-9.
04. Theou O, Brothers TD, Mitnitski A, Rockwood K. Operationalization of
frailty using eight commonly used scales and comparison of their ability
to predict all-cause mortality. J Am Geriatr Soc. Sep. 2013;61:1537-51.

The number of deficits was more closely related to survival
than to age in the analysis of relative risks adjusted for
gender and age.24 In calculating the Frailty Index, every
additional deficit represented an increment of 1.13 in the
average, while age increased the average by 1.09. The
Frailty Index used by Chinese researchers showed that older
adults presented greater cumulative deficits when compared
to individuals assessed in studies conducted in the West.24

05. Freiheit EA, Hogan DB, Strain LA, Schmaltz HN, Patten SB, Eliasziw
M, et al. Operationalizing frailty among older residents of assisted
living facilities. BMC Geriatr. 2011;11:1-11.
06. González-Vaca J, de la Rica-Escuín M, Silva-Iglesias M, ArjonillaGarcía MD, Varela-Pérez R, Oliver-Carbonell JL, Abizanda P. Frailty
in Institutionalized older adults from Albacete. The FINAL Study:
Rationale, design, methodology, prevalence and atributes. Maturitas.
2014;77:78-84.
07. Fabrício-Wehbe SC, Schiaveto FV, Vendrusculo TR, Haas VJ, Dantas
RA, Rodrigues RA. Cross-cultural adaptation and validity of the
'Edmonton Frail Scale - EFS' in a Brazilian elderly sample. Rev LatinoAm Enfermagem. 2009;17:1043-9.

Comparisons between the findings of the present study with
those reported in the literature18,21-24 show that the mortality
rate was greater in the Brazilian population, but the risk of
death was similar among the frail older individuals.

08. Fabrício-Wehbe SC, Cruz IR, Haas VJ, Diniz MA, Dantas RA,
Rodrigues RA. Reproducibility of the Brazilian version of the
Edmonton Frail Scale for elderly living in the community. Rev Latino-Am
Enfermagem. 2013;21:1330-6.

This study has some limitations. One is that morbidities
were self-reported and not confirmed by medical diagnoses;
however, this type of self-reported data is widely used in
epidemiological studies as an important indicator of health.
Additionally, data concerning the first assessment were
collected through face-to-face interviews in the presence of
caregivers, which may have affected what the participants
reported. Finally, there were losses in the number of
participants over the course of the follow-up due to refusals,
changes of address, or relocation to another city.

09. A lencar MA, Dias JMD, Figueiredo LC, Dias RC. Transitions in
Frailty Status in Community-Dwelling Older Adults. Topics in Geriatric
Rehabilitation. 2015;31:105-12.
10. E spinoza SE, Jung I, Hazuda H. Lower frailty incidence in older
mexican americans than in older european americans: the San Antonio
longitudinal study of aging. J Am Geriatr Soc. 2010;58:2142-8.
11. Fernandes HCL, Gaspar JC, Yamashita CH, Amendola F, Alvarenga
MRM, Oliveira MAC. Frailty assessment in the elderly assisted at a
Family Heath Unit. Texto Contexto-Enferm. 2013;22:423-31.
12. Garre-Olmo J, Calvó-Perxas L, López-Pousa S, de Gracia Blanco M,
Vilalta-Franch J. Prevalence of frailty phenotypes and risk of mortality
on community dwelling elderly cohort. Age ageing. 2013;42:46-51.

CONCLUSION
Frailty increased during the follow-up period and was
associated with mortality; that is, the proportion of survivors
was significantly higher among the non-frail older people,

13. Wou F, Conroy S. The frailty syndrome. Medicine. 2013;41:13-5.
14. Fried LP, Ferrucci L, Darer J, Williamson JD, Anderson G. Untangling

32

Journal of Clinical Gerontology & Geriatrics 2018;9(1):27-33.

the concepts of disability, frailty, and comorbidity: implications for
improved targeting and care. J Gerontol A Biol Sci Med Sci. 2004;59:25563.
15. Chang C, Chan DC, Kuo KN, Hsiung CA, Chen CY. Prevalence and
correlates of geriatric frailty in a northern Taiwan community. J Formos
Med Assoc. 2011;110:247-57.
16. Fhon JRS, Diniz MA, Leonardo KC, Kusumota L, Haas VJ, Rodrigues
RAP. Frailty syndrome related to disability in the elderly. Acta Paul
Enferm. 2012;25:589-94.
17. D uarte MCS, Fernandes MGM, Rodrigues RAP, Nobrega MML.
Prevalence and sociodemographic factors associated with frailty in
elderly women. Rev Bras Enferm. 2013;66(6):901-6.
18. C hang SF, Lin PL. Frail phenotype and mortality prediction: a
systematic review and meta-analysis of prospective cohort studies. Int J
Nurs Stud. 2015;52:1362-74.
19. Martínez-Reig M, Ruano TF, Sánches MF, García NA, Rizos LR, Soler
PA. Frailty and long term mortality, disability and hospitalization in
Spanish older adults. The FRADEA Study. Revista Española de Geriatríay
Gerontología. 2016;51:254-9.
20. Saum K, Dieffenbach AK, Müller H, Holleczek B, Hauer K, Brenner
H. Frailty prevalence and 10-year survival in community-dwelling
older adults: results from the ESTHER cohort study. Eur J Epidemiol.
2014;29:171-9.
21. Avila-Funes JA, Helmer C, Amieva H, Barberger-Gateau P, Le Goff
M, Ritchie K, et al. Frailty among community-dwelling older people in
France: the three-city study. J Gerontol A Biol Sci Med Sci. 2008;63:1089-96.
22. González EDL, Tamez Pérez HE, Gutiérrez Hermosillo H, Cedillo
Rodríguez JA, Torres G. Frailty and its association with mortality,
hospitalization and functional dependence in Mexicans aged 60-years
or older. Med Clin. 2012;138:468-74.
23. Shamliyan T. Association of frailty with survival: a systematic literature
review. Ageing Res Rev. 2013;12719-36.
24. Shi J, Song X, Yu P, Tang Z, Mitnitski A, Fang X, et al. Analysis of
frailty and survival from late middle age in the Beijing Longitudinal
Study of Aging. BMC Geriatr. 2011;11:1-8.

33

