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Abstract

The relationship between the presence of depression, as measured by total score on the GDS-15 scale, and both
pre-frailty and frailty status in community-dwelling elderly was determined. Two thousand four hundred and two
elderly residents from seven Brazilian cities (M = 72.3 years, SD = 5.5; 66 % female) were evaluated according
to the five criteria comprising the frailty phenotype. Participants answered a self-report inventory of diseases,
of performance on advanced and instrumental activities of daily living, and the Geriatric Depression Scale
(GDS-15). The number and types of depressive symptoms were found to be higher among frail and pre-frail
elderly. Thus, besides variability in depression prevalence among the frailty profiles there were also characteristic
depressive symptoms for each profile of the syndrome.
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Background
Regarding the processes of human aging in clinical and
research settings, the syndrome of frailty in the elderly is
an area which, although recently included formally in
the literature, has been the focus of consolidated efforts
to define the concept and identify associated factors, as
well as physical and psychological outcomes. Frailty has
been associated with risk for adverse health outcomes in
aging, such as falls, reduced mobility, loss of independ-
ence, hospitalization, disability and death (Fried et al.
2001). Currently, the most frequently adopted model of
frailty is the Biological Syndrome developed by Fried
et al. (2001), in which frailty is identified based on a
specific phenotype. The prevalence of frailty is associated
with reduced resistance to stressors of the reserve
capacity of homeostasis of the organism, which leads to
cumulative declines in various physiological systems,
vulnerability and other negative clinical consequences.
As understanding on the biological aspects of frailty is

furthered, other questions emerge regarding how frailty
is related with other social and psychological aspects
that can be associated with the aging process. Efforts to
identify psychological aspects include studies in the
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literature aimed at determining potential psychological
markers of frailty on two main fronts.
The first of these fronts involves research devoted to

elucidating cognitive functioning in frailty and the
relationships between frailty and dementia (Yassuda
et al. 2012; Kelaiditi et al. 2013).
The second front, addressed in the present study,

concerns characterization of emotional and sociocogni-
tive aspects of frailty. Measures of depressive symptoms
and sense of control are the main variables explored in
these studies with the aim of characterizing the subject-
ive effects of frailty and also to better understand the
effects of psychological resources on the way individuals
cope with the pathological condition (Puts 2006). These
studies also seek to corroborate with clinical inter-
vention, primary and secondary prevention efforts, and
gerontological research.
While acknowledging the importance of identifying

psychological markers and more specifically, taking as
reference the relationships between depression and
frailty, the complexity of this investigation is evident
in as far as these two conditions can overlap, ham-
pering the identification of mutual influence or the
direction of causality.
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Depression is a psychiatric syndrome which involves
psychological, behavioral and physical symptoms that
can vary according to the stage of life, exhibiting pecu-
liarities in presentation in late life (Canineu 2007).
The prevalence of alternative depressive symptoms
that do not meet strict diagnostic criteria tends to be
greater among the elderly, associated with aging-related
factors, such as a greater proportion of women, physical
disabilities, cognitive impairments, low socioeconomic
level, and frequent somatic complaints exacerbated in
depressed elderly (Gallo and Rabins 1999; Blazer 2009;
Batistoni 2010).
In Brazil, assessments using the GDS (Geriatric Depres-

sion Scale) and CES-D (Center for Epidemiological Stud-
ies - Depression) have detected a prevalence of depressive
symptoms in community-dwelling elderly of around 15 %
and 34 %, respectively. Thus, the prevalence of depressive
symptoms varies not only due to the content of the
items of the different screening scales used (Batistoni
et al. 2007) but also to the heterogeneity of the depression
syndrome, particularly variation in the manifestation of
symptoms by age.
Generally speaking, depression in later life shares some

characteristics with frailty which also leads to deficits
that change the course of normal aging, such as cogni-
tive impairment (Andersen et al. 2005); disability (Bruce
2001), fractures (Whooley et al. 1999), pain, isolation
(Tavares 2004), mortality (Laursen et al. 2007) and
frailty. The relationship between frailty and depression
among elderly is known but not yet clear. Also, the
causal relationship, i.e. whether frailty precedes depres-
sion or vice-a-versa, has yet to be established.
With the aim of establishing the relationship between

depression and frailty among elderly, and identifying the
causal direction to better understand risk factors, Mezuk
et al. (2012a) sought to pool the body of research on the
two syndromes in a review of the literature. All the stud-
ies analyzed, including both cross-sectional and cohort
investigations, revealed a positive association between
depressive symptomatology andfrailty status.
Mezuk et al. (2012b) analyzed the relationship be-

tween the constructs of depression and frailty based on
data from the fourth wave, spanning 2004–2005, of the
Baltimore Epidemiologic Catchment Area Study, by
conducting a confirmatory latent class analysis, and
suggested that depression and frailty are inter-related
concepts but constitute separate symptoms that are not
a single construct.
Feng et al. (2014) analyzed data of 1,827 Chinese

adults, aged 55 years or older, participants in the
Singapore Longitudinal Aging Study-I, a prospective,
population-based cohort study. Frailty, assessed accord-
ing to the criteria of Fried et al. (2001), as well as
depressive symptoms, assessed using the GDS-15, were
determined at baseline (2003–2005) then reassessed after
two (2005–2007) and four (2007–2009) years. Cross-
sectional analysis of the study showed that the pre-frail
and frail participants had a greater prevalence of depres-
sive symptoms compared to non-frail individuals, after
controlling for sociodemographic factors, comorbidities,
and functional capacity. The longitudinal analysis also
revealed that pre-frail and frail individuals were more
prone to presenting new and persistent depressive symp-
toms at follow-ups than non-frail individuals. Exhaustion,
frailty, sluggishness and low physical activity were the
components of physical frailty that proved independent
predictors of the onset or persistence of depressive symp-
toms. The results of the study support the hypothesis that
frailty and depression are comorbid geriatric syndromes,
while frailty represents a risk factor for the development
and persistence of depressive symptoms. The authors
emphasized that frailty and depression are separate clin-
ical entities, but recognized the syndromes shared many
of the same symptoms and risk factors. Frail subjects may
be more prone to developing depressive symptoms due to
impaired functional abilities, physical inactivity (sedentar-
ism), and social isolation. Besides psychosocial factors,
dysregulation of the neuroendocrine system is a major
predisposing biological factor that precipitates and perpet-
uates depression in later life.
In parallel, another approach to the study of the relation-

ships between frailty and depression, incipient in national
and international studies, is the search for peculiarities of
depression that present among frail and pre-frail older
adults. This approach may provide insights into the psy-
chological impacts or subjective experiences of frailty, and
promote the search for psychological markers of the
syndrome. Methodologically, these studies examine with
greater specificity those depressive symptoms, comprising
screening scales or clinical inventories of depression, that
are most characteristic in frail elderly. Collard et al. (2013),
for instance, identified two groups of items independently
associated with frailty:one group of items represents the
affective-cognitive dimension, encompassing negative cog-
nitions in relation to self and interpersonal sensitivity.
Based on a cross-sectional study, the investigation included
378 depressive and 132 non-depressive subjects, according
to the criteria from the Diagnostic and Statistical Manual
and Mental Disorders (DSM-IV). Depressive severity was
measured using the 30-item Inventory of Depressive Symp-
tomatology (IDS). The results suggested that frail elderly
had a self-perception of being less healthy, increasing the
chances of negative feelings and cognitions about them-
selves and others; as well as changes in appetite and weight,
which overlapped with the frailty criteria.
St. John et al. (2013) investigated whether depressive

symptoms were associated with frailty, whether there is a
gradient effect on the continuum of depressive symptoms,
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and whether the association between the syndromes is
specific for certain depressive symptoms, such as positive
and negative affects, somatic complaints and interpersonal
relationships. The data used in the study were drawn from
the baseline of the Manitoba Study of Health and Aging
(1991), whose primary objectives were to estimate the
prevalence and incidence of dementia in Manitoba, a
province of Canada, and to examine questions related to
informal caregiving. A total of 1,705 older community-
dwelling adults aged over 65 years of age took part in the
study. Two measures of frailty were employed, a derivative
of the Canadian Study of Health and Aging, which classi-
fies frailty into four levels (non-frail, incontinent, mild
frailty, moderate frailty and severe frailty) as well as the
Frailty Index for complementary analysis. Depressive symp-
toms were measured using the Center for Epidemiologic
Studies Depression Scale (CES-D). The authors noted a
strong association between the syndromes, which had a
gradual effect not limited to the association between
somatic complaints and frailty but also on negative and
positive affects. These results suggest that the depressives
symptoms can cause changes in behavior and social en-
gagement reflecting worsening functional status and frailty.
In Brazil, based on partial analysis of data from the study

in Frailty in Brazilian Elderly (FIBRA) involving older
adults from the District of Ermelino Matarazzo - São
Paulo, Nascimento (2011) identified two possible markers
for frailty derived from two depressive symptoms screen-
ing scales (CES-D and GDS-15), namely, negative cogni-
tions concerning interpersonal sensitivity, i.e. of challenge
to adaptive resources, represented by item 14 of the CES-
D (feel lonely) and item 15 of the GDS (think others are
better off), and the other of somatic-affective symptoms
concerning loss of direct action resources, represented by
item 7 of the CES-D (feel that managing usual tasks is an
effort) and 13 of the GDS (do not feel full of energy).
Efforts devoted to this approach are in-line with calls

for research into social and psychological aspects advo-
cated by Puts et al. (2006), whose study revealed that for
elderly, the psychological markers of frailty related to
personal attitudes to life and highlighted several subject-
ive criteria including being dissatisfied with life, feeling
bad in some way and being pessimistic. The study also
showed that measures of sense of control have been
cited as being changed in frailty, representing not only a
psychological marker but also a potential mediator and
moderator of the relationship between frailty and de-
pression (Jang et al. 2002). This is the case because, as
pointed out by Schuurmans et al. (2004), from a psy-
chological standpoint, frailty can be considered a loss in
direct resources of action or primary control over events
(as occurs in physical and psychological ability) and as a
challenge to adaptive resources and recruitment of in-
direct resources (such as coping ability and dealing
with losses), having negative implications for subjective
sense of well-being of individuals.
In summary, despite an overlapping of frailty and

depression criteria and the fact that both syndromes are
associated with impairments and adverse outcomes for
health, there remains a major gap in the current field of
research on their relationships. In general, studies have
been limited to the indication of depression prevalence
among frail elderly or frailty among depressed elderly,
with few initiatives seeking to ascertain the most cha-
racteristic depressive symptoms of the syndrome, as
evidenced in the studies of Schuurmans et al. (2004),
Puts (2006), Nascimento (2011), St. John et al. (2013)
and Collard et al. (2013). Another gap concerns the
comparison of depressive symptoms among elderly con-
sidered pre-frail and frail, since these represent different
states on the same pathological continuum.
In this regard, the aim of the present study was to iden-

tify the relationships of the presence of depression, as
measured by total score on the GDS-15, with frailty and
pre-frailty among community-dwelling elderly. Another
objective was to identify, among the specific symptoms of
depression in the GDS-15, those symptoms most associ-
ated to frailty and pre-frailty, controlling for the presence
of diseases, disabilities and sociodemographic variables.

Methods
Casuistic and procedure
This cross-sectional descriptive study was based on data
from the electronic database of the FIBRA Network
(Network for the study of Frailty in Brazilian Elderly), a
population-based descriptive multi-center investigation
conducted in 17 Brazilian cities (Neri et al. 2013). The
study involved 2,402 elderly (≥65 years) without cogni-
tive deficits suggestive of dementia, as measured by the
Mini-Mental State Exam (MMSE), who fulfilled the
variables of interest and resided in the seven cities inves-
tigated by the State University of Campinas (Unicamp),
namely: Campinas (SP), Belém (PA), Parnaíba (PI),
Campina Grande (PB), Poços de Caldas (MG), Ermelino
Matarazzo (SP) and Ivoti (RS).
The present study was approved as a supplement to

the FIBRA study by the Research Ethics Committee of
the State University of Campinas (Unicamp).

Instruments
Data on the following target variables were collected:
sociodemographics characterizing the sample by sex, age
(stratified into three age groups: 65–69 years; 70–79
years; > 80 years), marital status, schooling (0 years; 1–4;
5–8; 9 or more years) and family income; the variable
comprising the frailty phenotypes, according to the five
criteria defined by Fried et al. (2001):1) non-intentional
weight loss of ≥ 4.5 kg or 5 % of body weight during the



Table 1 Sample description according to sociodemographic
variables, number of disabilities and self-reported diseases, GDS
and frailty profiles (n = 2402). FIBRA Unicamp, Elderly, 2008–2009

Total sample (%) Mean Standard Deviation

City

Campinas 642 (26.7)

Belém 543 (22.6)

Parnaíba 274 (11.5)

Campina Grande 219 (9.1) - -

Poços de Caldas 281 (11.7)

Ermelino Matarazzo 289 (12.0)

Ivoti 153 (6.4)

Sex

Female
Male

1579 (65.7)
823 (34.3)

- -

Age (years)

65–69
70–74
75–79

> = 80

913 (38.0)
746 (31.1)
456 (19.0)
287 (11.9)

72.3 5.5

Schooling (years)

0
1–4
5–8

> = 9

472 (19.7)
1184 (49.3)
433 (18.0)
311 (13.0)

4.4 4.0

Marital Status

Single 200 (8.4) - -

Married 1219 (50.8)

Divorced 173 (7.2)

Widowed 806 (33.6)

Family Income

<=1.0 MW
1.1–3.0 MW
3.1–5.0 MW
5.1–10.0 MW

> 10.0 MW

230 (11.0)
1003 (48.2)
460 (22.1)
260 (12.5)
128 (6.2)

4.0 5.0

No. of disabilities

0
1–3

> = 4

149 (6.2)
1200 (50.0)
1051 (43.8)

4.0 2.4

No. of diseases

0
1–2

> = 3

269 (11.2)
1190 (49.6)
941 (39.2)

2.2 1.5

GDS

Yes
No

486 (20.2)
1916 (79.8)

3.5 2.7

Frailty profile

Frail
Pre-frail
Non-frail

167 (6.9)
1203 (50.2)
1029 (42.9)

- -
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past year; 2) fatigue assessed by self-report elicited by
two questions (7 and 20) from the CES-D depression
screening scale (Radloff 1977; Batistoni 2007), where
fatigue was characterized by the affirmation, on three or
more days of the week, that the individual felt it was an
effort to carry out the 47 tasks or could not “get going”
on their usual tasks; 3) low grip strength in the domin-
ant hand measured by hand-held hydraulic dynamometer,
adjusted for sex and body mass index (BMI) (Rauen et al.
2008); 4) low level of energy expenditure in kilocalories,
adjusted for sex and assessed based on self-report of phys-
ical exercises and domestic chores performed in the past
seven days, on the Minnesota Leisure Time Activities
Questionnaire (Taylor et al. 1978; Ainsworth et al. 2000;
Lustosa et al. in press), 5) slow gait evidenced by mean
time taken to walk a distance of 4.6 m three times, ad-
justed for sex and height (Guralnik et al. 1994; Nakano
2007); self-reported diseases, identified based on an inven-
tory of most prevalent diseases in the elderly population
participating in the FIBRA study (Lebrão and Duarte
2003); performance of advanced and instrumental activ-
ities of daily living (AADLs and IADLs) (Lawton and
Brody 1969; Reuben et al. 1990; Baltes et al. 1993); and the
Geriatric Depression Scale – GDS-15 (Sheikh and Yesavage
1986; Almeida and Almeida 1999).

Statistical analysis
Descriptive analysis of frequency was employed for cat-
egorical variables, expressed as absolute frequency and
percentages, whereas measures of central tendency were
used for numeric variables. The Chi-square test or Fisher's
exact test (for expected values < 5) was used to compare
categorical variables, the Mann-Whitney test employed to
compare numeric variables between two groups, and the
Kruskal-Wallis for comparisons of three or more groups.
Prevalence ratios of frailty and pre-frailty were explored
using multivariate and univariate Poisson regression ana-
lysis with Stepwise selection criteria. The level of signifi-
cance adopted for the statistical tests was 5 %, i.e. p < 0.05.

Results
A description of the 2,402 elderly participants is given in
Table 1. The majority of the sample was from the city of
Campinas (26.7 %), followed by the city of Belém
(22.6 %), Ermelino Matarazzo (12 %), Poços de Caldas
(11.7 %), Parnaíba (11.5 %), Campina Grande (9.1 %) and
Ivoti (6.4 %). Around 66 % of the participants were
female. Mean age for the overall sample was 72.3 years
(SD = 5.5) and most participants were in the 65–69 and
70–74 year age ranges. In terms of frequency, there was
a predominance of low schooling (1–4 years), married or
widow/widower marital status and family income of 1–3
minimum wages. Mean number of disabilities was four
(SD = 2.4), where over half of the sample had more than



Table 2 Sample description according to prevalence of
depressive symptoms (n = 2402). FIBRA Unicamp, Elderly,
2008–2009

Prevalence of depression p-value*

Sex

Female 359 (22.7 %) <0.001

Male 127 (15.4 %)

Age (years)

65–69 181 (19.8 %) =0.023

70–74 132 (17.7 %)

75–79 114 (25.0 %)

> = 80 59 (20.6 %)

Schooling (years)

0 142 (30.1 %) <0.001

1–4 228 (19.3 %)

5–8 89 (20.5 %)

> = 9 26 (8.4 %)

Marital Status

Single 42 (21.0 %) =0.006

Married 216 (17.7 %)

Divorced 32 (18.5 %)

Widowed 194 (24.1 %)

Family Income

<=1.0 MW 72 (31.3 %) <0.001

1.1–3.0 MW 229 (22.8 %)

3.1–5.0 MW 71 (15.4 %)

5.1–10.0 MW 41 (15.8 %)

> 10.0 MW 9 (7.0 %)

No. of disabilities

0 15 (10.1 %) <0.001

1–3 188 (15.7 %)

> = 4 282 (26.8 %)

No. of diseases

0 39 (14.5 %) <0.001

1–2 169 (14.2 %)

> = 3 278 (29.5 %)

Frailty profiles

Frail 76 (45.5 %) <0.001

Pre-frail 285 (23.7 %)

Non-frail 125 (12.1 %)

Criteria

Weight loss

Frail 125 (29.5 %) <0.001

Non-frail 333 (17.8 %)

Table 2 Sample description according to prevalence of
depressive symptoms (n = 2402). FIBRA Unicamp, Elderly,
2008–2009 (Continued)

Weak hand-grip strength

Frail 115 (28.6 %) <0.001

Non-frail 367 (18.5 %)

Fatigue

Frail 189 (38.4 %) <0.001

Non-frail 287 (15.5 %)

Slow gait

Frail 119 (29.2 %) <0.001

Non-frail 365 (18.4 %)

Low level of physical activity

Frail 98 (23.4 %) =0.075

Non-frail 388 (19.6 %)
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one disability and reported having 1–2 diseases, with a
mean number of 2.2 diseases (SD = 1.5). The overall
prevalence of depression as measured by the GDS-15 in
the whole sample was 20.2 %, with a mean score of 3.5
on the scale (SD = 2.7). Regarding frailty profile, just over
half of the sample (50.2 %) were classified as pre-frail
whereas 6.9 % were considered frail.
A comparison between study variables and the pres-

ence of depressive symptoms is shown in Table 2. Par-
ticipants who were female, aged 75–79 years, with lower
schooling and income, widow/widowers, higher number
of disabilities and diseases, and those who met the
criteria for frailty and pre-frailty, had higher prevalences
of depression.
Comparison between study variables and frailty profiles

is given in Table 3. No differences in profiles were found
for gender. However, there was a higher frequency of older
old, individuals with lower family income and greater
number of disabilities, among the pre-frail and frail
groups. Individuals with no formal schooling were more
prevalent among the frail group.
Table 4 shows the comparison of answers for the items

of the GDS-15 (specific depressive symptoms) with
frailty profile. Notably, the frail group differed to the
other profiles for negative content of answers to the
items. Pre-frail and frail groups differed to the non-frail
group (or healthy) on GDS items 7 (feel happy), 13 (feel
full of energy), 14 (feel situation is hopeless) and 15
(think others are better off ).
The results depicted in Table 5 show that the preva-

lence of pre-frailty was influenced by the variables age,
GDS7 (feel happy), GDS15 (thinks others are better off )
and GD13 (feel full of energy). There was a 21 % higher
prevalence of pre-frailty in the 75–79 years age group,
43 % greater among those aged 80 years or older, 28 %
greater among those who did not feel happy, 19 %



Table 3 Comparison among sociodemographic characteristics
and frailty profiles (n = 2399). FIBRA Unicamp, Elderly, 2008–2009

Frail Pre-frail Non-frail p-value*

Sex

Female
Male

116 (7.4)
51 (6.2)

795 (50.4)
408 (49.6)

666 (42.2)
363 (44.2)

=0.458

Age

65–69
70–74
75–79

> = 80

40 (4.4)
42 (5.6)
40 (8.8)
45 (15.7)

414 (45.4)
379 (50.9)
246 (53.9)
164 (57.1)

458 (50.2)
323 (43.4)
170 (37.3)
78 (27.2)

<0.001

Schooling

0
1–4
5–8

> = 9

59 (12.5)
72 (6.1)
23 (5.3)
12 (3.9)

237 (50.2)
618 (52.2)
197 (45.5)
150 (48.5)

176 (37.3)
493 (41.7)
213 (49.2)
147 (47.6)

<0.001

Marital Status

Single 16 (8.0) 102 (51.0) 82 (41.0) =0.006

Married 74 (6.1) 596 (49.0) 547 (44.95)

Divorced 5 (2.9) 81 (46.8) 87 (50.3)

Widowed 71 (8.8) 422 (52.4) 312 (38.8)

Family Income

<=1.0 MW
1.1–3.0 MW
3.1–5.0 MW
5.1–10.0 MW
> 10.0 MW

20 (8.7)
76 (7.6)
32 (7.0)
6 (2.3)
7 (5.5)

121 (52.6)
526 (52.5)
216 (47.2)
123 (47.3)
58 (45.3)

89 (38.7)
400 (39.9)
210 (45.8)
131 (50.4)
63 (49.2)

=0.005

No. of disabilities

0
1–3

> = 4

5 (3.4)
50 (4.2)
111 (10.6)

68 (45.6)
556 (46.4)
579 (55.1)

76 (51.0)
593 (49.5)
360 (34.3)

<0.001

No. of diseases

0
1–2

> = 3

10 (3.7)
71 (6.0)
86 (9.1)

120 (44.6)
567 (47.7)
515 (54.8)

139 (51.7)
550 (46.3)
339 (36.1)

<0.001
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greater among those who felt others were better off than
them, and 18 % greater among those who did not feel
full of energy.
Based on the results given in Table 6, it is evident that

frailty prevalence was influenced by the variables age, num-
ber of diseases, GDS13 (feel full of energy), GDS3 (feel life
is empty), GDS15 (think others are better off) and GDS2
(drop activities/interests). There was an 88 % higher preva-
lence of frailty in the 75–79 years age group, 3.1 times
higher among those aged 80 years or older, 2.7 times
greater among those with 3 or more diseases, 2.1 times
greater among those who did not feel full of energy, 76 %
greater in those who feel life is empty, 72 % higher among
those who think others are better off than them, and 71 %
higher among individuals who dropped activities/interests.

Discussion
The sociodemographic profile of the sample studied is
congruent with the reality of Brazilian elderly and also
with profiles found in other population-based studies
(Lebrão and Duarte 2003; PNAD/IBGE, 2010).
Regarding the frailty profiles of the present sample,

the prevalence of frailty and pre-frailty was 6.9 % and
50.2 %, respectively, similar to rates reported by other
national and international studies (Fried et al. 2001;
Chen et al. 2010; Duarte et al. 2010; Moreira and Lourenço
2013; Jung et al. 2014).
The strict analysis of the frailty profiles and their

relationships with the sociodemographic characteristics,
replicated all the variables identified in the literature as
risk factors for the syndrome (Fried et al. 2001; Espinoza
and Fried 2007; Chen et al. 2010; Duarte et al. 2010), i.e.,
the prevalence of frailty was associated with age of 75–79
years or 80 years and older; with illiteracy; widowhood;
low income; and with having a higher number of disabil-
ities and diseases. In relation to the pre-frailty profile, an
association with age of 75–79 years or 80 years and older;
having a higher number of disabilities and diseases was
observed, factors which together can compromise func-
tioning and predispose to frailty.
The prevalence of depression among participants of this

sample, as measured by the GDS-15, was 20.2 %, a similar
rate to that found in another population of community-
dwelling elderly, where a depression prevalence of 15 %,
measured using same scale, was determined (Lebrão and
Duarte 2003; Batistoni et al. 2007; Yassuda et al. 2012).
Presence of depression was associated with female gender;
age of 75–79 years; illiteracy; widowhood; low income;
and a higher number of disabilities and diseases, charac-
teristics previously established as risk factors for frailty
(Espinoza and Fried 2007) and predicting depressive
symptoms in older adults (Rombaldi et al. 2010;
Ucella 2013).
The analyses of the constructs of frailty and depression

were investigated from three perspectives, namely, the
relationships: 1) between frailty criteria and depression
prevalence; 2) between frailty profiles and depression preva-
lence; and 3) of specific symptoms of depression with
specific criteria of frailty.
Regarding the first perspective, the results corro-

borated the evidence from earlier studies reviewed in the
literature. Given that the literature shows an overlapping
of identification criteria for frailty and depression,
particularly for those criteria related to self-reported fa-
tigue, the prevalence of depression was found to be
greater among individuals reporting this symptom
(38 %). There were also significant relationships between
the prevalence of depression and the criteria of weight
loss, slow gait and weakness, which may reflect impair-
ments caused by the disease itself.
Mirroring the latest evidence on the relationship

between frailty syndrome and depression, it was found
that, even in the cross-sectional investigation performed



Table 4 Presence or absence of specific depressive symptoms on the GDS among the different frailty profiles (n = 2399). FIBRA
Unicamp, Elderly, 2008–2009

GDS-15 Frail Pre-frail Non-frail p-value

1 – Satisfied with life

Yes
No

137 (6.2)
30 (14.6)

1089 (49.7)
114 (55.6)

968 (44.1)
61 (29.8)

<0.001

2 – Dropped activities/interests

Yes
No

102 (10.7)
65 (4.5)

508 (53.0)
695 (48.2)

348 (36.3)
681 (47.3)

<0.001

3 – Feel life is empty

Yes
No

87 (11.9)
80 (4.8)

390 (53.3)
813 (48.8)

255 (34.8)
774 (46.4)

<0.001

4- Often get bored

Yes
No

80 (9.5)
87 (5.6)

461 (54.7)
742 (47.7)

302 (35.8)
727 (46.7)

<0.001

5 – Feel in good spirits

Yes
No

127 (6.1)
40 (12.7)

1037 (49.8)
166 (52.5)

919 (44.1)
110 (34.8)

<0.001

6- Afraid something bad is
going to happen

Yes
No

81 (8.6)
86 (5.9)

498 (53.2)
705 (48.2)

358 (38.2)
671 (45.9)

<0.001

7 – Feel happy

Yes
No

136 (6.3)
31 (13.3)

1060 (48.9)
143 (61.4)

970 (44.8)
59 (25.3)

<0.001

8 – Feel helpless

Yes
No

45 (10.0)
122 (6.3)

254 (56.7)
949 (48.6)

149 (33.3)
880 (45.1)

<0.001

9 – Prefer to stay at home
rather than going out

Yes
No

109 (7.7)
58 (5.9)

751 (53.1)
452 (45.9)

555 (39.2)
474 (48.2)

<0.001

10- Feel that have more
memory problems

Yes
No

67 (11.8)
100 (5.5)

295 (51.9)
908 (49.6)

206 (36.3)
823 (44.9)

<0.001

11- Think it is wonderful
to be alive

Yes
No

154 (6.6)
13 (21.3)

1171 (50.1)
32 (52.5)

1013 (43.3)
16 (26.2)

<0.001

12- Feel worthless now

Yes
No

48 (12.8)
119 (5.9)

214 (56.9)
989 (48.9)

114 (30.3)
915 (45.2)

<0.001

13 – Feel full of energy

Yes
No

106 (5.4)
61 (14.1)

954 (48.5)
249 (57.5)

906 (46.1)
123 (28.4)

<0.001

14- Feel situation is hopeless

Yes
No

40 (11.6)
127 (6.2)

204 (59.1)
999 (48.6)

101 (29.3)
928 (45.2)

<0.001

15 – Think people are better
off than you

Yes
No

64 (11.1)
103 (5.6)

325 (56.4)
878 (48.2)

187 (32.5)
842 (46.2)

<0.001
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Table 5 Hierarchical model with multivariate Poisson regression for pre-frailty (n = 1931). FIBRA Unicamp, Elderly, 2008–2009

Variables First step Second step Third step

PR* 95 % CI p value PR* 95 % CI p value PR* 95 % CI p value

Age

65–69 1.00 - - 1.00 - - 1.00 - -

70–74 1.15 0.99–1.33 0.071 1.15 0.99–1.33 0.071 1.15 0.99–1.33 0.071

75–79 1.22 1.03–1.45 0.025 1.21 1.02–1.44 0.028 1.21 1.02–1.44 0.033

> = 80 1.44 1.19–1.75 <0.001 1.45 1.19–1.76 <0.001 1.43 1.18–1.74 <0.001

No. of diseases

0 1.00 - - 1.00 - -

1–2 1.06 0.86–1.30 0.592 1.06 0.86–1.30 0.593

> = 3 1.24 1.01–1.53 0.040 1.19 0.96–1.47 0.106

GDS7

No 1.28 1.06–1.55 0.012

Yes 1.00 - -

GDS15

No 1.00 - -

Yes 1.19 1.04–1.37 0.013

GDS13

No 1.18 1.01–1.37 0.043

Yes 1.00 - -

Note.*PR = Prevalence ratio for pre-frailty; (n = 891 non-frail and n = 1040 pre-frail)
PR 95 % CI = 95 % confidence interval for prevalence ratio. Stepwise criteria for variable selection. Ref. reference level
Variables considered in step 1: Age, sex, schooling, marital status and family income; step 2: Number of diseases and number of disabilities; step 3: items
GDS1 to GDS15
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in the present study, that the approach adopted identi-
fied overlapping populations, i.e. that exhibited both syn-
dromes. However, the prevalence of depression is greater
among frail than non-frail individuals, and differs signifi-
cantly from those not presenting these conditions. The
study of Collard et al. (2013) for example, found that
among the depressed participants investigated, 27 %
were frail. Another study by Collard (2010) found a
21.3 % prevalence of frail elderly among depressed indi-
viduals. National data reported by the SABE study
(2010) revealed that 31.8 % of frail elderly presented
depressive symptoms, as assessed by the GDS-15. It is
noteworthy that the rate of depression among frail
elderly found in the present study differed to the preva-
lence reported in other studies, a disparity which may be
due to the criteria used for diagnosing depression or to
peculiarities of the group investigated, considering possible
exposures to vulnerabilities, frailty, and limited access to
coping resources which can lead to depression.
In an effort to gain deeper insights, the present study

encompassed the third perspective of identifying specific
depressive symptoms that characterize the different
frailty profiles.
Three specific depressive symptoms were retained in

the pre-frail model, namely, items 7 (feel happy), 13 (feel
full of energy) and 15 (think that others are better off ).
These three symptoms indicate lower positive feelings,
somatic perception and interpersonal sensitivity, respect-
ively. On the other hand, four specific symptoms were
retained in the frailty model, items 2 (dropped activities
and interests), 3 (feel life is empty), 13 (feel full of
energy) and 15 (think others are better off ). Items 2 and
3 indicate anhedonia (term used in Psychiatry to de-
scribe loss of interest or pleasure in everyday activities).
Considering frailty as a pathological continuum on

which pre-frailty is a preceding condition, the number
and types of depressive symptoms explaining these
conditions also worsen in a continuous manner. Although
both conditions have been associated with the symptoms
of somatic perception and interpersonal sensitivity, in the
transition from pre-frailty to frailty, a “substitution” of
lower positive feeling by anhedonia occurs.
Psychosocial explanations of a psychosocial nature can

be proposed for the persistence of these symptoms in
the frailty profiles and in the concomitant worsening of
depression and frailty. Previous studies indicate that frail
elderly have a self-perception of being less healthy,
increasing the chances of negative feelings and cogni-
tions about themselves and others. From the perspective
of social engagement, data from the FIBRA study FIBRA
– Unicamp, reported in a previous study (Ribeiro et al.
2013) showed that frail and pre-frail elderly tend to have



Table 6 Hierarchical model with multivariate Poisson regression for frailty (n = 1030). FIBRA Unicamp, Elderly, 2008–2009

Variables First step Second step Third step

PR* 95 % CI p value PR* 95 % CI p value PR* 95 % CI p value

Age

65–69 1.00 - - 1.00 - - 1.00 - -

70–74 1.42 0.90–2.26 0.136 1.44 0.90–2.28 0.126 1.30 0.81–2.06 0.275

75–79 2.02 1.25–3.28 0.004 2.02 1.25–3.28 0.004 1.88 1.16–3.06 0.011

> = 80 3.71 2.30–5.99 <0.001 3.65 2.27–5.88 <0.001 3.05 1.88–4.95 <0.001

Schooling

0 2.55 1.28–5.09 0.008 2.29 1.15–4.58 0.019 1.56 0.77–3.15 0.218

1–4 1.64 0.84–3.21 0.146 1.52 0.78–2.96 0.224 1.14 0.58–2.25 0.705

5–8 1.39 0.65–2.96 0.399 1.26 0.59–2.70 0.547 1.01 0.47–2.17 0.986

> = 9 1.00 - - 1.00 - - 1.00 - -

No. of diseases

0 1.00 - - 1.00 - -

1–2 2.00 0.91–4.37 0.084 2.01 0.92–4.42 0.081

> = 3 3.28 1.51–7.14 0.003 2.74 1.26–5.97 0.011

GDS13

No 2.09 1.46–3.00 <0.001

Yes 1.00 - -

GDS3

No 1.00 - -

Yes 1.76 1.24–2.51 0.002

GDS15

No 1.00 - -

Yes 1.72 1.21–2.44 0.003

GDS2

No 1.00 - -

Yes 1.71 1.19–2.44 0.004

Note.*PR = Prevalence ratio for frailty; (n = 891 non-frail and n = 139 frail)
PR 95 % CI = 95 % confidence interval for prevalence ratio. Stepwise criteria for variable selection. Ref. reference level
Variables considered in step 1: age, sex, schooling, marital status and family income; step 2: number of diseases and number of disabilities; step 3: items
GDS1 to GDS15
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a more withdrawn social life compared to non-frail
elderly, discontinuing activities that involve trips, parties,
meetings and cultural events. These symptoms reflect
losses in primary control over events, adaptive difficul-
ties and problems recruiting resources, resulting from
the process of frailty.
Self-reported energy loss in the context of assessments

of depression, can be considered a correlate of the
fatigue criterion making up the frailty phenotype, and
thus is common to both conditions. In addition to this
symptom, comparing oneself socially with others consti-
tutes a mechanism used by the self to derive a personal
sense of adjustment and adaptation to the transitions and
adverse events of life. Deeming oneself worse off than
other people, as expressed by the self-report “think that
others are better off” (item 15), can reflect failures to adapt
to the realities brought on by the onset of frailty.
More specifically, in pre-frailty the symptoms of energy

and interpersonal sensitivity combine to produce a lessen-
ing of positive feelings, “do not feel happy” (item 7), indi-
cating the absence of positive feelings, yet not the
presence of negative feelings, as held by the theory of
balance affects (Diener and Diener 1996). Since frailty is
more exacerbated condition, more severe symptoms of
anhedonia manifest in the presence of negative affects.
Addressing the manifestation of depression in later life in

the present study, and its relationships with frailty, two in-
teresting aspects related to the consolidation of depressive
symptoms in the presence of frailty are apparent: 1) the
variability in the prevalence of depression depending on the
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frailty profile found; and 2) the characteristic depressive
symptoms in elderly with frail and pre-frail profiles.
With these findings, the present study corroborates

and contributes to the previous research efforts of
Schuurmans et al. (2004); Puts (2006); Collard (2010)
and Nascimento (2011) in the identification of possible
psychological markers of frailty. However, it is important
to point out that this was a cross-sectional study thus
precluding any further investigation of the causal rela-
tionship between the syndromes. Moreover, this study
involved a high number of female participants, a trait
known to predispose to both conditions. The gerontological
literature highlights the greater depressive symptoms of a
motivational nature among elderly women, warranting
more in-depth analysis of gender in future investigations. It
should also be noted that the instrument used for identify-
ing depression is limited to screening for depressive symp-
tomatology as opposed to diagnosing the disease itself,
given that it does not take into account any previous his-
tory of depression. Therefore, future studies should seek
to improve the method employed and follow-up of the
evolution and consequences of overlaps in frailty and de-
pression over time. The fields related to aging, epidemi-
ology and mental health could benefit from these findings,
and also lead to clinical developments based on this
evidence.
Conclusions
The investigation about the relationship of specific
symptoms of depression with specific criteria of frailty
showed that there is variability in the prevalence of de-
pression among frailty profiles, and there are depressive
symptoms characteristics of each syndrome profile.
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