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Abstract—Our study was design to determine the association between depressive symptoms and mortality in
adults over 60 years old Navy Peruvian Veterans. We performed a retrospective cohort study based on a pre-
vious cohort study. A total of 1681 patients over 60 years old were included between 2010–2015. Demographic
information, self-reported information about falls, physical frailty assessment, tobacco consumption, hyper-
tension, Type 2 Diabetes Mellitus, Chronic Obstructive Pulmonary Disease and was collected. Depression
was assessed by the short form of the Geriatric Depression Scale. We found that depressive symptoms were
present in 24.9% of the participants and 40.5% of them died. Mortality risk in patients with depressive symp-
toms, physical frailty, and male sex was: RR of 23.1 (95% CI: 11.7–45.7), 3.84 (95% CI: 2.16–6.82), and 1.37
(95% CI: 1.07–1.75) respectively. We concluded that depressive symptoms in Peruvian retired military per-
sonnel and their immediate relatives are high and are significatively associated with mortality. Also, being
male and frail was associated with an increased risk of death. This reinforces that early detection and assess-
ment of depressive symptoms could be an opportunity to improve the health status of older adults.
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INTRODUCTION
Older adult population is constantly growing

around the world [1, 31]. In 2019 according to the lat-
est technical report from the United Nations, there
were 703 million older adults over 65 years, represent-
ing 9.1% of the global population and 56.4 million liv-
ing in Latin America and the Caribbean. From 1950 to
2020, in Peru, there has been an increase of older
adults in 5.7 to 12.4%, respectively [20]. Studies sug-
gest that by 2050 the adult population is expected to
rise 120%; however, due to COVID-19 this data will
probably change attributable to an excess of mortality
rates in this population [3].

According to National Vital Statistics Reports the
death rate for the aging population was, 731.9 deaths
per 100000 habitants [14]. Modifiable and non-mod-
ifiable factors that predict mortality in the elderly pop-
ulation are depression, hospitalization, cognitive
impairment, functional dependence, social isolation,
lack of family support, cancer, sex, and age [17].
Therefore, depression affects approximately 17% of
the population at some point in life. Epidemiological
studies report a prevalence of 5.5 to 12.5% in the geri-

atric population which increases to 17 to 31% after
65 years [8, 11]. Mental health evaluation including
items of the geriatric depression scale have been eval-
uated in retired military personnel in Latin America,
finding a frequency of 42.8% of depressive symptoms
[23]. Depression is a widespread, devastating illness
considered as a chronic disease with negative conse-
quences since it not only has a high prevalence but also
harmful effects on health [1, 10].

Literature suggests the existence of a relationship
between depressive symptoms and death, thus
S. Saeed Mirza et al., reported that during a 12-year
follow-up, people with depressive symptoms had an
increased risk of death [24]. Also, people with clinical
diagnosis of depression have 1.81 times increased risk
of death compared to non-depressed subjects (95%
CI: 1.58–2.07) [7]. Furthermore, these studies show
that males have a higher risk of death than females,
especially in men with severe depression [13, 25].

On the other hand, the use of validated scales in
screening, diagnosis, and control of depression symp-
toms is important to provide appropriate mental care
[2, 26]. Some most used screening tests for depression
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are the Hamilton test, with 92 and 74% of sensitivity
and specificity respectively, used for screening of
depression in youth, adults, and children. The Patient
Health Questionnaire (PHQ) is also a commonly used
validated screening tool, especially the PHQ-9, with a
91–94% specificity [16]. The 30 items Yesavage Geri-
atric Depression Scale (GDS) was developed in 1982,
widely validated, and used; however, shorter versions
have been created. In 2001 a Spanish study validated
the 5-items GDS version obtaining a sensibility, spec-
ificity, positive predictive value (PPV), and a negative
predictive value (NPV) of 93.1, 73.5, 81.8, and 89.3%
respectively [8].

So as to talk about the relationship between mortal-
ity and depression, it is important to take into account
the confounding factors, as sociodemographic vari-
ables and comorbidities that older adults usually have
and these would be related to an increase in general
mortality such as disability, age, sex, unhealthy behav-
iors, access to health services, social network and
social inequality [5].

The present study is carried out to determine the
association between depressive symptoms and death in
adults over 60 years old Navy Peruvian Veterans,
which will contribute to a better knowledge and assess-
ment in mental health using a screening scale accord-
ing to the population evaluated.

MATERIALS AND METHODS
Patients involved in this study belong to a hospital-

based study cohort, and methods have been reported
previously [9, 23]. Subjects belonging to the Geriatrics
Department of “Centro Médico Naval-Cirujano
Mayor Santiago Távara (CEMENA)” (Peruvian
Naval Medical Center), were recruited between 2010
and 2015 and followed up in this period. A total of 1681
patients were included and all of them were 60 years or
older, all of them retired military personnel and their
families. Information was assessed by geriatricians and
covered demographic data like sex, age, number of
years of education, living status (alone or accompa-
nied), marital status, military rank, and other variables
including self-reported history of depression, infor-
mation about falls, physical frailty, tobacco consump-
tion, hypertension, Type-2 Diabetes Mellitus
(T2DM), Chronic Obstructive Pulmonary Disease
(COPD) and depressive symptoms. Screening of
depression was at baseline enrollment as part of the
Comprehensive geriatric assessment (CGA) by the
Geriatric Depression Scale (GDS) short version, con-
sisting of 5 items with a cutoff point of 2/5 which has
been previously validated in Spanish-speaking popu-
lation [8]. Depressive symptoms, in this study, were
categorized as a dichotomous variable (presence or
absence of symptoms) considering the cutoff point
of 2. Physical frailty was evaluated by the Short Physi-
cal Performance Battery (SPPB) with a cutoff point of
9/12 [12]. Our dependent variable, mortality, was
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obtained from the statistics department from
CEMENA without taking into count the cause of
death. The database was encoded in a Microsoft Excel
sheet and then exported to STATA 15.0. Categorical
variables were presented in frequencies and percent-
ages, while numerical variables such as median and
interquartile range. A Chi-square test was used to
compare categorical participant’s characteristics by
the presence or absence of symptoms. To compare age
by the presence of symptoms, the Mann−Whitney test
was performed. Poisson regression was used to provide
an estimation of the adjusted Relative Risk (RR) by
age, sex, number of years of education, civil status,
falls, physical frailty, and living status and 95% confi-
dence intervals (CIs) for mortality.

Ethics approval was obtained from “Universidad
Peruana de Ciencias Aplicadas,” a Peruvian school of
medicine. We did not report characteristics of identity
of patients, they were recognized using codes.

RESULTS AND DISCUSSION
A total of 1681 patients were included, all 60 years

or older, 59.49% of them were men, the overall preva-
lence of physical frailty was 59.37%, a quarter of the
total had depressive symptoms (24.99%), and about a
tenth of the sample died during the follow-up
(10.83%). A total of 16.86% had T2DM, 59.48%
hypertension, and 21.24% had COPD. Table 1 shows
the detailed prevalence of all socio-demographic
characteristics and clinical conditions.

In a bivariate analysis shown in Table 2, we found
that 24.46% of patients with physical frailty syndrome
have died, compared to 1.5% of patients without it.
Also, those patients who presented depressive symp-
toms died, (40.48%) compared to those who did not
present depressive symptoms. The results are pre-
sented as Chi2 and 95% confidence intervals (CIs).

In order to examine of association between depres-
sive symptoms and death in adults over 60 years of age,
crude and adjusted we used the statistical test Poisson
regression shown in Table 3. The highest risk of mor-
tality occurred in patients who presented depressive
symptoms, were physically frail and male, with a RR
of 23.1 (95% CI: 11.7–45.7; p < 0.001), 3.84 (95% CI:
2.16–6.82; p < 0.001) and 1.37 (95% CI: 1.07–1.75;
p = 0.010), respectively.

Depressive symptoms and mortality have been
studied previously in very specific populations [28]. In
Peruvian retired military personnel and their immedi-
ate relatives, depressive symptoms, defined by a cutoff
point of 2 in the GDS short version, were strongly
associated with all-cause mortality in a follow-up
period of 5 years and the prevalence rate was almost
25%. Rates of depressive symptoms were higher com-
pared to 10%, found in veteran medical centers in the
United States [6], however, patients over 55 years old
were included in this study compared to ours. The
2
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Table 1. Sociodemographic characteristics and clinical
conditions of adults older than 60 years, n = 1681

Here and in Table 2: * mean and interquartile range; ** test
Mann–Whitney/The Wilcoxon rank sum test; DM2—Type 2 dia-
betes mellitus; COPD—chronic obstructive pulmonary disease;
SPPB—hort Physical Performance Battery.

Variables n %

Gender
male 1000 59.49
female 681 40.51

Age* 78 73–84
Years of education

<11 years 433 26.43
≥11 years 1.205 73.57

Living Status, n = 1677
living alone 234 13.95
living accompanied 1443 86.05

Civil Status, n = 1623
single 49 3.02
married 1199 73.88
divorced/widower 310 19.10
living together 65 4

Military Rank, n = 1627
civil 618 37.98
subaltern 840 51.63
officer 169 10.39

Falls
yes 1004 59.73
no 677 40.27

Depression symptoms
yes 420 24.99
no 1261 75.01

Physical frailty (SPPB)
yes 683 59.37
no 998 40.63

Death
yes 182 10.83
no 1499 89.17

Tobacco consumption
yes 1237 65.24
no 659 34.76

Hypertension
yes 1120 59.48
no 763 40.52

DM2
yes 315 16.86
no 1553 83.14

COPD
yes 396 21.18
no 1474 78.82
finding of depressive symptoms in women were more
common and is consistent with the higher burden
(two-thirds) of depressive symptoms among older
women found in one study who aim to determine
whether this finding is attributable to sex differences in
the onset, persistence, or mortality [4].

In our main finding, depressive symptoms are sig-
nificatively associated with mortality. Between those
who did present symptoms, 40% died compared to
10% who did not present symptoms. In addition, when
adjusting these findings to sociodemographic charac-
teristics, there was a high risk of death for those who
presented symptoms. As mentioned above, many
studies are consistent with this finding, however, when
specifically comparing to similar populations, there
are some differences. For example, when compared to
veterans [6], there is a Hazard Ratio (HR) of 1.81 95%
CI: 1.77–1.85 meaning that the risk of death is 1.81
times higher at any point in time. Another study found
an HR of 4.15 95% CI: 1.59–10.83 in people over
60 years old in rural China, independently of socio-
economic status. The high RR in our study could be
explained by the instrument used, the CGA short ver-
sion from Yesavage. The 5-item CGA has been vali-
dated and compared to the 15-item with a 0.92, 0.83,
0.83, 0.92 and 0.94, 0.81, 0.81, 0.94 for Sensitivity,
Specificity, Positive predictive value (PPV) and nega-
tive predictive value (NPV) respectively, with a 95%
CI in cognitively intact elderly population [22, 30].
This could mean that five-item GDS is as effective as
the 15-item GDS for the screening of depression.
However, when estimating depression by the Diagnos-
tic and Statistical Manual of Mental Disorders (DSM-
5) the prevalence is 1–3%, but when assessing it by
screening tests, the prevalence is higher (10–27%),
overestimating by 10 times the diagnosis [1]. On the
other hand, the 5-item CGA PPV could have been
improved in our study due to our appropriate selection
strategies, our high-risk population over 60 years old,
and the adjusted regression analysis.

Men represented almost 60% of the population and
they were found to have a 1.37 higher mortality risk
when depressive symptoms were present. Differences
between gender mortality have been studied before. In
one cohort where authors assessed depressive symp-
toms and mortality risk factors, they found after an
eight years follow-up that mortality risk was detected
in men only [29]. Whereas we evaluated all-cause
mortality, it is known that men have fewer social cir-
cles and with that, they look for help less often, what is
more, men tend to commit more suicide than women
[15, 21, 27]. Other risk factors well associated with
depressive symptoms and mortality are the cerebral
and heart ischemia diseases [15, 27, 28]. In our study
we included retired veterans and their immediate fam-
ily, veterans are mostly men so that could not be
extrapolated in a general population.
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Table 2. Characteristics of adults over 60 years of age according to death at Geriatric Center of the Naval Hospital “Ciru-
jano Mayor Santiago Távara,” 2010–2015, n = 1681

Significance test—Chi square.

Parameter Alive, n (%) Deceased, n (%) p (Chi2)

Gender
male 881 (88.10) 119 (11.90) 0.086
female 618 (90.75) 63 (9.25)

Age* 78 (72–83) 80 (75–85) 0.005**

Years of education
<11 years 383 (88.45) 50 (11.55) 0.665
≥11 years 1075 (89.21) 130 (10.79)

Living status
living alone 207 (88.46) 27 (11.54) 0.716
living accompanied 1288 (89.26) 155 (10.74)

Civil Status
single 43 (87.76) 6 (12.24) 0.055
married 1053 (87.82) 146 (12.18)
divorced/widower 282 (90.97) 28 (9.03)
living together 63 (96.92) 2 (3.08)

Military Rank
civil 544 (88.03) 74 (11.97) 0.403
subaltern 746 (88.81) 94 (11.19)
officer 155 (91.72) 14 (8.24)

Tobacco consumption
yes 1033 (89.13) 126 (10.87) 0.930
no 466 (89.27) 56 (10.73)

History of depression (Self-reported)
yes 337 (90.35) 36 (9.65) 0.355
no 1140 (88.65) 146 (11.35)

Hypertension
yes 925 (89.81) 105 (10.19) 0.260
no 567 (88.04) 77 (11.96)

DM2
yes 264 (88.89) 33 (11.11) 0.951
no 1207 (89.01) 149 (10.99)

COPD
yes 309 (87.54) 44 (12.46) 0.305
no 1171 (89.46) 138 (10.54)

Falls
yes 888 (88.45) 116 (11.55) 0.243
no 611 (90.25) 66 (9.75)

Depression symptoms (Yesavage)
yes 250 (59.92) 170 (40.48) <0.001
no 1249 (99.05) 12 (0.95)

Physical frailty (SPPB)
yes 516 (75.55) 167 (24.46) <0.001
no 983 (98.50) 15 (1.50)
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Table 3. Multivariate analysis of association between depressive symptoms and death in adults over 60 yr of age, crude
and adjusted*

* Statistical test—Poisson regression; RF—reference; RR—relative risk; CI—confidence interval.

Variables
Crude Model Adjusted Model

RR CI95% p RR CI95% p

Depression symptoms (Yesavage)

no 1 RF

yes 42.5 23.9–75.5 <0.001 23.1 11.7–45.7 <0.001

Age, years 1.02 1.01–1.04 0.001 1.01 0.99–1.02 0.097

Gender

female 1 RF

male 1.28 0.96–1.72 0.086 1.37 1.07–1.75 0.01

Living status

living accompanied 1 RF

living alone 1.07 0.73–1.57 0.715 1.34 0.99–1.81 0.054

Years of education

<11 yr 1 RF

≥11 yr 0.93 0.68–1.27 0.664 0.92 0.71–1.19 0.553

Civil Status

single 1 RF

married 0.99 0.46–2.13 0.989 0.65 0.42–0.99 0.049

divorced/widower 0.73 0.32–1.68 0.472 0.55 0.33–0.92 0.024

living together 0.25 0.05–1.19 0.082 0.21 0.06–0.72 0.014

Falls

no 1 RF

yes 1.18 0.89–1.57 0.245 0.94 0.74–1.18 0.603

Physical frailty

no 1 RF

yes 16.3 9.67–27.34 <0.001 3.84 2.16–6.82 <0.001
Physical frailty was also evaluated in our study,
reporting a frequency of 24% in participants who died
during the follow-up, compared to 1.5% between
those who did not, giving a 3.84 times risk of dying in
depressed old people. This becomes important
because leads us to explain depressive symptoms
related to death, because of the concurrent presence of
physical frailty within this elderly population. How-
ever, it is well known that physical frailty by itself is
associated with high mortality risk [19]. A.G. Soloviev
et al. in their review concludes that depressive symp-
toms assessment is an important matter in the evalua-
tion of the emotional sphere in older adults [27] and
psychological assessment in this population should be
assessed considering social and gender aspects [18].
AD
There are certain limitations that should be men-
tioned. Although our participant’s characteristics are
common in the elderly population, we can not neces-
sarily compare them with the general population
because we included retired veterans and their imme-
diate relatives, therefore our veterans had not been
exposed to any war or conflict, so the risk of PTSD is
low. Second, patients were recruited from ambulatory
levels of this tertiary hospital care, meaning that they
probably presented comorbid diseases. Third, we
assessed depressive symptoms, with no somatic dis-
ease evaluation at baseline without a follow-up so we
do not certainly know whether they received the final
diagnosis of depressive symptoms leading to an over-
estimation of the results, however, our large sample
size could partially compensate for these limitations.
VANCES IN GERONTOLOGY  Vol. 12  No. 1  2022
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Fourth tobacco consumption was assessed by medical
history and not using an index.

CONCLUSIONS
Depressive symptoms frequency in Peruvian

retired military personnel and their immediate rela-
tives had a high frequency and are significatively asso-
ciated with mortality. Being male, single, and physi-
cally frail is associated with an increased risk of death
when depressive symptoms are present. These findings
reinforce that early detection and assessment of
depressive symptoms could be an opportunity to
improve the health status of older adults, and further
research could purpose interventions to decrease the
impact of mental health on mortality in the elderly
population.
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