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Objective: To evaluate the relationship between presence of depressive symptoms and risk of death
in older adults residing in a municipality in Southern Brazil.
Methods: Between 2009 and 2014, 1,391 people participated in the EpiFloripa Aging Cohort Study,
a population-based longitudinal study. Depressive symptoms were assessed through the Geriatric
Depression Scale. The initial time was considered the age at the first interview, and the end time, the
age at the last contact or death. Cox regression models were used to estimate the mortality risk
associated with depressive symptoms, adjusted by sex, education, income, paid work, smoking status,
alcohol consumption, morbidities, medication use, physical activity, disability, cognitive impairment,
and body mass index.
Results: The prevalence of depressive symptoms was 23.5% (95%CI 20.4-26.9). On crude analysis,
the risk of mortality was 1.86 (95%CI 1.35-2.55) for individuals with depressive symptoms; in adjusted
models, the risk of mortality was 1.67 (95%CI 1.15-2.40).
Conclusion: Depressive symptoms are an independent risk factor for mortality in older Brazilian
adults. Our findings highlight the importance of screening this population for depression and the
practice of preventive actions.
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Introduction

Aging has been associated with potential declines in
mental health and quality of life. As expected, such
declines have a greater impact in old age compared to
any other age group. Increases in life expectancy are
an achievement; however, they can also bring about
adverse implications in almost all aspects of life, e.g.,
multimorbidity, unemployment, bereavement, cognitive
impairment, poverty, and social isolation. All these factors
threaten the mental health and quality of life of older
adults. The most common mental health conditions in
older adults are depression and anxiety.1,2 The World
Health Organization (WHO) predicted that, by 2020,
depression would become the third leading cause of
disability worldwide.3 The current global prevalence of
depression is 4.4%3; in Brazil, the prevalence of depres-
sion among older adults may vary from 6.9% up to
20.4%.4-6

Previous research has identified factors associated
with both depression and depressive symptoms later in

life using the Geriatric Depression Scale (GDS).2,5-7

Depressed mood and loss of interest or pleasure in
nearly all activities are the two core symptoms of major
depression as defined in the DSM-5, though a strong
case can be made for paying greater attention to symp-
toms of fatigue, sleep disturbance, anxiety, and neuro-
cognitive and sexual dysfunction in the diagnosis and
evaluation of treatment outcomes.8 Depression is a clini-
cal diagnosis with well-defined criteria. In turn, depressive
symptoms are elements that characterize the diagnosis of
depression and may also be present in other diseases.
Furthermore, depressive symptoms may be caused by
external factors, and not necessarily by an illness.9

Symptoms of depression, anxiety, and sleep disturbance
are not only harmful to quality of life, but can also exa-
cerbate mental and physical illnesses and thus increase
mortality risk.7,10-12

It is known that depression can lead to fatal comorbid-
ities, as it is a condition that can lead to physical inactivity
and decreased functional capacity. In addition, the clini-
cal condition of patients with chronic neurodegenerative
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diseases deteriorates in the presence of comorbid
depression.7,13,14 However, few studies have investigated
the association between depression and mortality risk in
older adults. Thus, the aim of this study was to investigate
the relationship between presence of depressive symp-
toms and mortality risk in older adults residing in the
municipality of Florianópolis, state of Santa Catarina,
Southern Brazil.

Methods

Sample

The EpiFloripa Aging Cohort Study is a population-based
study conducted with 1,391 older adults, with the base-
line in 2009/2010 and the first follow-up in 2013/2014.
The main aim of this cohort is to investigate the health
conditions of older adults living in the urban area of
Florianópolis. According to the Brazilian Institute of Geo-
graphy and Statistics (IBGE), the population of Florianó-
polis was 408,163 as of 2009, of which 10.9% were aged
60 years or older. By 2017, the estimated population was
485,838. Sample selection for EpiFloripa was carried
out in two steps: census tracts (IBGE census units) and
households. Residents aged 60 years or older in selected
households were included in this cohort. Institutionalized
adults were excluded at baseline because they were not
considered to be living in households. Further details on the
sampling process and data collection can be found else-
where.15 The research instrument, applied as an interview,
is also described in detail elsewhere15 and available online
at www.epifloripa.ufsc.br.

Depressive symptoms

Depressive symptoms were evaluated using the GDS.
This scale is one of the instruments most used to detect
episodes of depression and its severity in older adults.
The short (15-item) version of the GDS was used due
to greater ease of application.16 Of the 15 items, 10
indicated the presence of symptoms when answered
positively, while the rest (question numbers 1, 5, 7, 11,
13) indicated depression when answered negatively.
A cutoff of six items was used to define presence of
depressive symptoms. The GDS was found to have 92%
sensitivity and 89% specificity when evaluated against
diagnostic criteria, and its validity and reliability have been
supported through both clinical practice and research.
In a validation study comparing the long and short forms
of the GDS for self-rating of symptoms of depression,
both were successful in differentiating depressed from
non-depressed adults, with a high correlation (r = 0.84,
p o 0.001).16

Ascertainment of mortality

We ascertained all-cause mortality for consenting study
members by linking EpiFloripa data to the Mortality Infor-
mation System of the state of Santa Catarina. Mortality
information was obtained up to September 2015.

Covariates

The independent variables were: sex (female, male);
schooling (no formal education, 1 to 4 years, 5 to 8 years,
9 to 11 years, 12 years or more); household income per
capita as a function of the national minimum wage (MW)
at the time of the interview (p 1� MW; 1 to 3� MW; 43
to 5� MW; 4 5 to 10� MW; 4 10� MW), which
corresponded to US$202 in 2009 and US$290 in 2010;
paid work (yes, no); smoking status (never smoked,
former smoker, current smoker); alcohol intake (never
consumed, moderate consumption, abusive consump-
tion); self-reported diagnosis of cardiovascular disease
(no, yes); self-reported diagnosis of diabetes (no, yes);
self-reported diagnosis of high blood pressure (no, yes);
self-reported use of any medications (no, yes); depen-
dence for activities of daily living (ADL) (dependent on
up to three ADL, dependent on four or more ADL)17;
cognitive impairment (none or probable)18; nutritional
status measured by body mass index (BMI) (underweight,
normal range, overweight)19; and physical activity (seden-
tary, insufficiently active, physically active).20

The Mini Mental State Examination (MMSE) was used
to evaluate possible cognitive impairments. Clinically,
this scale is used in older adults to assess cognitive
decline and monitor responses to a given treatment.18

The cutoff point differs according to educational level: 24
points for those with any formal schooling, and 20 points
for illiterate respondents.18 The level of leisure physical
activity was assessed through the International Physical
Activity Questionnaire (IPAQ). This instrument evalu-
ates weekly performance of physical activities rela-
ted to work, transportation, housework, and leisure,
lasting at least 10 continuous minutes, of moderate or
vigorous intensity, during a usual week.20 Finally, an
adaptation the Alcohol Use Disorders Identification Test
(AUDIT), developed by the World Health Organization
(WHO), was used to evaluate alcoholic beverage intake.
Based on the responses to three questions, alcohol
intake was classified as never consumed, moderate, or
abusive.21

Statistical analysis

We performed a complete case analysis. Absolute and
relative frequencies with their respective 95% confidence
intervals (95%CI) were calculated for baseline, follow-
up, and overall. Differences were compared with the chi-
square test (w2). To estimate the cumulative death risk,
the age at the time of first interview was used as the
initial time, and the age at the last contact or death as
the final time. The age at death was identified in the
Santa Catarina state Mortality Information System. The
effect of depressive symptoms and a wide range of risk
factors on survival time was evaluated using crude and
adjusted Cox regression models, considering p o 0.05.
The proportionality of the risks over time was assessed
by the Schoenfeld method after the adjusted analyses.
All analyses were performed using Stata SE version
14.0 (Statistical Software 14, StataCorp LLP, College
Station, TX).
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Ethics statement

The EpiFloripa Aging cohort study was approved by the
Universidade Federal de Santa Catarina human research
ethics committee (CAAE 16731313.0.0000.0121). All
participants provided informed consent.

Results

At baseline (2009/2010), 1,702 older adults aged 60
to 104 years (median, 70 years) were interviewed
(a response rate of 89.1%). At follow-up (2013/2014),
217 participants had died, 159 had been lost to follow-up,
and 129 refused to participate. Vital status was obtained for
1,543 participants. We excluded 152 from the analysis
because of incomplete data. The final analytic sample thus
included 1,391 older adults (Figure 1).

Losses to follow-up were significantly higher among
those with fewer years of schooling, no cardiovascular
diseases, no diabetes, no medication use, and depen-
dence for up to three ADL. Analysis of losses among com-
plete cases showed a significantly higher rate for those
with fewer years of schooling, low household income per
capita, no current medications, and with cognitive impair-
ment (data not shown).

Characteristics of the included participants according
to their depressive symptoms are shown in Table 1. The
majority of the participants were women, with 1 to 4 years
of schooling, a household income of up to three times
the MW, unemployed, who never smoked and never
consumed alcohol. Regarding their health conditions,

most were not diagnosed with cardiovascular disease
or diabetes; however, 59% had a diagnosis of high blood
pressure and 90.4% were taking medication. They were
not dependent for ADL and had no cognitive impairment.
Most were overweight and sedentary.

The overall prevalence of depressive symptoms was
23.5% (95%CI 20.4-26.9). This rate was higher in women,
illiterate subjects, unemployed subjects, those with a
household income less than five times the MW, those who
never consumed alcohol, those with comorbidities, those
taking medication, those with four or more ADL limita-
tions, and those who were sedentary. On unadjusted
analysis, the risk of death was significantly increased for
those with depressive symptoms, in addition to former
and current smokers, those with diabetes, those with four
or more ADL difficulties, and those taking medications.
The risk was lower for women and physically active
participants (Table 2).

In the fully adjusted analysis, the risk of death was
67% higher in those participants who had depressive
symptoms than in those without depressive symptoms,
even after adjustments by sex, years of schooling, house-
hold income, paid work, smoking, alcohol consumption,
comorbidities, physical activity, dependence for ADL, and
BMI (Table 2). The analysis was proportional over time
(Schoenfeld test, p = 0.2176).

Discussion

The present study showed that the presence of depres-
sive symptoms is an independent risk factor for mortality
among older adults in Florianópolis, Southern Brazil.
Similar findings have been reported in previous systema-
tic reviews that analyzed the relationship between clini-
cal depression or presence of depressive symptoms and
mortality risk.22-24 However, the analyses from the
evidence included in these systematic reviews did not
control for other variables that may influence mortality risk.

In 1998, a study carried out with 1,225 Finnish older
adults evaluated the relationship between death rate and
major clinical depression. At the end of follow-up, 60%
of men with depression at baseline died compared to 32%
of those without depression. The result was similar for
women: 47% with and 23% without depression died.24

A prospective cohort study in Florida evaluated 879
older adults and analyzed their mortality rate at 15-year
follow-up, adjusting for demographics, behavior, general
health conditions, and chronic diseases. The total mortality
rate was 70%. The prevalence of depression at baseline
was not predictive of mortality after 15 years of follow-up.
However, for those participants whose depression scores
had increased over the years, the mortality risk also
increased by 57%.25 Another cohort study conducted in
Greece with 676 elderly individuals estimated that after
follow-up, 25% of the participants died. After adjustments
for covariates, depressive symptoms were responsible for
a 51% increase in the risk of all-cause mortality.26

In contrast, a longitudinal study in Australia with 896
community-dwelling older adults (aged 70 to 97 years)
showed no significant relationship between depression
and mortality.27

Figure 1 Flow diagram of participant selection from baseline
(2009/2010), EpiFloripa, Florianópolis, 2009/2010 and 2013/
2014.
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Table 1 Descriptive analyses and frequency of depressive symptoms at baseline, EpiFloripa, Florianópolis, 2009/2010 and
2013/2014

Presence of depressive symptoms (X 6 symptoms)

Variable n % (95%CI) % (95%CI) p-value

Gender 0.015
Male 507 38.4 (35.3-41.6) 19.8 (16.3-23.8)
Female 884 61.6 (58.4-64.7) 25.8 (22.1-29.8)

Educational attainment o 0.001
Illiterate 119 6.9 (5.3-9.1) 45.2 (32.9-58.1)
1 to 4 years 509 34.1 (28.7-39.9) 31.9 (26.9-37.5)
5 to 8 years 240 16.6 (14.3-19.2) 19.7 (14.7-25.9)
9 to 11 years 207 17.3 (14.8-20.1) 17.4 (10.6-27.2)
12 years or more 316 25.1 (20.1-30.7) 12.7 (9.1-17.6)

Family income per capita, �MW o 0.001
p 1� MW 159 9.8 (7.6-12.5) 24.2 (17.5-32.5)
4 1 to 3� MW 353 24.9 (20.8-29.5) 30.1 (24.6-36.1)
4 3 to 5� MW 268 18.8 (16.5-21.5) 31.0 (23.8-39.4)
4 5 to 10� MW 323 24.1 (21.3-27.2) 17.4 (13.2-22.6)
4 10� MW 288 22.4 (18.2-27.1) 16.1 (11.7-21.7)

Paid work 0.002
No 1,198 86.3 (84.1-88.3) 24.6 (21.4-28.0)
Yes 193 13.7 (11.7-15.9) 16.7 (11.0-24.6)

Smoking status 0.823
Never 838 59.0 (55.4-62.4) 23.1 (19.2-27.5)
Former 435 32.7 (29.3-36.2) 23.7 (18.2-30.3)
Current 118 8.3 (6.8-10.2) 25.2 (14.4-40.2)

Alcohol consumption o 0.001
Never 907 63.9 (59.8-67.8) 27.1 (23.8-30.7)
Moderate 250 18.3 (15.0-22.1) 17.6 (11.0-26.9)
Abusive 234 17.8 (14.7-21.4) 16.7 (11.9-23.0)

Cardiovascular disease o 0.001
No 981 70.5 (67.6-73.3) 18.5 (15.3-22.2)
Yes 410 29.5 (26.7-32.4) 35.4 (28.8-42.6)

Diabetes o 0.001
No 1,072 77.7 (73.6-81.3) 20.1 (17.3-23.3)
Yes 319 22.3 (18.7-26.4) 35.4 (28.5-42.9)

Hypertension o 0.001
No 555 41.0 (37.9-44.2) 17.3 (13.8-21.6)
Yes 836 59.0 (55.8-62.1) 27.8 (23.7-32.3)

Current medication 0.003
None 126 9.6 (7.7-11.9) 13.9 (7.6-24.0)
Any 1,265 90.4 (88.1-92.3) 24.5 (21.3-28.1)

ADL difficulties o 0.001
p 3 ADL 965 68.8 (65.2-72.2) 12.7 (10.6-15.2)
X 4 ADL 426 31.2 (27.8-34.8) 47.3 (41.0-53.7)

Cognitive impairment o 0.001
No 1,061 79.0 (73.8-83.4) 18.1 (15.3-21.3)
Yes 330 21.0 (16.6-26.2) 43.7 (37.6-50.0)

BMI 0.581
Normal range 538 39.1 (36.5-41.7) 21.1 (16.7-26.2)
Underweight 122 8.3 (6.9-9.9) 26.1 (17.6-36.7)
Overweight 731 52.6 (49.8-55.4) 24.9 (20.0-30.6)

Physical activity o 0.001
Sedentary 748 51.6 (46.6-56.6) 31.8 (27.1-36.8)
Insufficiently active 229 16.2 (14.1-18.5) 17.8 (12.6-24.6)
Physically active 414 32.2 (27.6-37.2) 13.1 (10.1-16.8)

95%CI = 95% confidence interval; ADL = activities of daily living; BMI = body mass index; MW = minimum wage.
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Table 2 Crude and adjusted hazard ratios for the relationship between depressive symptoms and mortality risk, EpiFloripa,
Florianópolis, 2009/2010 and 2013/2014

Variable Crude HR (95%CI) Adjusted HR* (95%CI)

Presence of depressive symptoms
No (p 5 symptoms) 1.00 1.00
Yes (X 6 symptoms) 1.86 (1.35-2.55) 1.67 (1.15-2.40)

Gender
Male 1.00 1.00
Female 0.62 (0.45-0.85) 0.77 (0.52-1.14)

Educational attainment
Illiterate 1.00 1.00
1 to 4 years 1.01 (0.63-1.63) 1.16 (0.71-1.89)
5 to 8 years 1.33 (0.77-2.32) 1.41 (0.78-2.53)
9 to 11 years 1.15 (0.65-2.01) 1.30 (0.68-2.48)
12 years or more 0.81 (0.45-1.48) 0.85 (0.42-1.74)

Family income per capita, �MW
p 1� MW 1.00 1.00
4 1 to 3� MW 1.53 (0.89-2.65) 1.67 (0.94-2.96)
4 3 to 5� MW 1.41 (0.81-2.46) 1.53 (0.84-2.78)
4 5 to 10� MW 1.56 (0.88-2.78) 1.66 (0.89-3.11)
4 10� MW 1.31 (0.73-2.36) 1.66 (0.83-3.30)

Paid work
No 1.00 1.00
Yes 0.61 (0.25-1.50) 0.54 (0.21-1.36)

Smoking status
Never 1.00 1.00
Former 1.89 (1.36-2.63) 1.63 (1.09-2.43)
Current 3.25 (1.82-5.80) 2.92 (1.51-5.62)

Alcohol consumption
Never 1.00 1.00
Moderate 0.57 (0.34-0.96) 0.53 (0.30-0.91)
Abusive 1.36 (0.82-2.25) 1.16 (0.66-2.02)

Cardiovascular disease
No 1.00 1.00
Yes 1.38 (1.00-1.90) 1.24 (0.88-1.75)

Diabetes
No 1.00 1.00
Yes 1.31 (0.92-1.87) 1.31 (0.90-1.92)

Hypertension
No 1.00 1.00
Yes 0.90 (0.65-1.24) 0.97 (0.67-1.39)

Use of medication
None 1.00 1.00
Any 1.56 (0.64-3.82) 1.51 (0.59-3.83)

ADL difficulties
p 3 ADL 1.00 1.00
X 4 ADL 1.32 (0.95-1.85) 0.96 (0.65-1.40)

Cognitive impairment
No 1.00 1.00
Yes 0.89 (0.63-1.24) 0.82 (0.57-1.20)

BMI
Normal range 1.00 1.00
Underweight 1.54 (0.99-2.40) 1.53 (0.94-2.48)
Overweight 1.02 (0.72-1.45) 1.06 (0.73-1.52)

Continued on next page
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Evidence shows that women have a higher prevalence
of depression.11,28,29 However, our results showed no
mortality risk association with sex in the fully adjusted
models. Results from the Survey of Health and Living
Status of the Elderly in Taiwan (people aged 65 or older)
showed that depressive symptoms predicted all-cause
mortality. However, when the authors examined gender
differences, the association only remained significant
in men.30 A potential explanation for the observed sex
differences could be the fact that women are more likely
to use health services and thus obtain early diagnosis
and adequate treatment.29 In addition, the literature on
sex differences highlights others factors that could explai-
ned the rationale for women being more vulnerable to
depression, i.e., social roles and cultural norms, adverse
life events, coping style, poor social support, and genetic
and biological factors.31

Another important aspect to consider regarding the
relationship between depressive symptoms and mortality
risk relates to the duration of such symptoms. Results
from the English Longitudinal Study of Ageing (ELSA)
demonstrated a clear dose-response association between
the duration of depressive symptoms and mortality risk;
the risk also increased as the number of waves with depres-
sive symptoms increased. This association was partially
explained by functional impairments and physical illnesses,
physical inactivity, and poor cognitive function.32 In the same
ELSA population, the severity of depressive symptoms was
also associated with all-cause mortality. People with low to
moderate symptoms scores had increased mortality risk.
This association was attenuated by levels of physical
inactivity, cognitive function, functional impairments, and
physical illnesses. However, people with low scores do not
usually attract the attention of the health services.33

Other mortality risk factors considered in this study
were smoking and excessive alcohol consumption, since
they are considered risk factors for chronic noncommu-
nicable diseases and are predictors of mortality later in
life.34 Smoking was an independent factor for increased
mortality risk in both current and former smokers. Recent
evidence shows that smoking cessation should be encou-
raged, and is not associated with exacerbated symptoms
of depression.35 We found that moderate alcohol con-
sumption reduced the mortality risk independently of
depressive symptoms. A general health improvement is
observed when an individual who consumes alcohol
excessively is treated and quits drinking.36 However,
moderate consumption was not associated with a mortality
risk increase in our study. Furthermore, good self-reported
physical and mental health are consistent over time in older
adults who drink more often37 and there is a nonsignificant

trend toward a lower risk of depression and psychological
distress associated with heavy drinking.38

Sedentary behavior is one of the most common
unhealthy lifestyle habits among older adults. Physical
activity directly contributes to the prevention of functional
decline39 and chronic diseases,34 and it has been asso-
ciated with reduction of depression in Brazilian men.40

In the present study, physically active older adults had
a lower risk of death compared to those who were
sedentary. However, this finding did not remain significant
in the fully adjusted analysis.

Our study has several strengths and several potential
limitations that need to be acknowledged. The first
strength was to use age as the follow-up time and not
the time the person remained in the cohort in our survival
analysis. This procedure automatically adjusted the ana-
lyses for the greatest risk of death from the aging pro-
cess.41 Another positive point was the use of an easily
administered, validated, and standardized tool to detect
the presence of depressive symptoms in older adults,
i.e., the GDS scale. EpiFloripa is the first population-based
aging cohort in the state of Santa Catarina and presented
an excellent response rate in both waves. Our analyses
were adjusted for a wide range of important covariates asso-
ciated with both depression and increased mortality risk.

Non-participation in the surveys over the follow-up
period could be a source of bias. However, this type of
bias is unavoidable in longitudinal studies of aging that
only include community-dwelling older adults. Another
source of bias relates to the generalizability of our findings.
The selective loss of follow-up in some variables may have
led to inaccurate results. However, the majority of the
losses were observed among the healthier participants,
i.e., there was an underestimation of our findings.

In conclusion, depressive symptoms were an indepen-
dent risk factor for mortality in this cohort of older adults in
Florianópolis, Southern Brazil. Depression is already a
priority in the Brazilian National Health Policy for the
Elderly. However, our main finding highlights the need for
additional investments in health promotion and aware-
ness campaigns around this topic in older age. This would
facilitate follow-up, proper diagnosis, and, if necessary,
treatment of older adults with depressive symptoms.
Further studies are needed to evaluate the association
between depressive symptoms and mortality risk at the
national level and, potentially, improve survival rates.

Acknowledgements

This study received financial support from Conselho
Nacional de Desenvolvimento Cientı́fico e Tecnológico

Table 2 (continued )

Variable Crude HR (95%CI) Adjusted HR* (95%CI)

Physical activity
Sedentary 1.00 1.00
Insufficiently active 0.69 (0.42-1.13) 0.68 (0.41-1.13)
Physically active 0.64 (0.41-0.98) 0.66 (0.42-1.04)

95%CI = 95% confidence interval; ADL = activities of daily living; BMI = body mass index; HR = Hazard ratio; MW = minimum wage.
*Fully adjusted model.
Bold type denotes significant differences (95%CI does not include the null value of 1).

Braz J Psychiatry. 2020;00(00)

6 VP Corrêa et al.
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