
Abstract
It is well known that depres-

sion can be a consequence of
medical illness and disability,
but a growing literature sug-
gests also that depression can
cause biological changes linked
to morbidity and mortality.
Depression is strongly impli-
cated as a contributor to car-
diovascular disease and mor-
tality. Using the cascade-to-
death model as a conceptual
framework, we explore the
complex relations among be-
havior, affect, motivation, and
pathophysiology that might

account for the association be-
tween depression and prema-
ture death. Our model sug-
gests that some individuals
become entrapped in a down-
ward spiral in which behavior,
medical illness, and depressive
affect feed on each other to un-
dermine the biological integ-
rity of the organism. In addi-
tion to specifying behavioral
and biological mechanisms
linking depression to mortal-
ity, future research needs to
more closely examine phenom-
enological aspects of depres-
sion in order to determine

what aspects of depression and
related constructs such as
hopelessness, vital exhaustion,
and motivational depletion ac-
count for the link between de-
pression and mortality.
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Scientists have long been inter-
ested in the underlying causes of
death, and in the past two centuries
have identified a wide array of be-
havioral and biological factors
linked to mortality. For example,
scientists now have a good under-
standing of how a behavior such as
smoking undermines the function-
ing of multiple physiological sys-
tems, which in turn leads to disease
and, ultimately, death. Much less is
known about psychological pro-
cesses such as depression and
hopelessness and their role in caus-
ing death, although it is widely be-

Depression and Mortality in the Elderly
Richard Schulz,1 Lynne M. Martire, Scott R. Beach, and
Michael F. Scheier
Department of Psychiatry (R.S., L.M.M.) and University Center for Social and
Urban Research (R.S., L.M.M., S.R.B.), University of Pittsburgh, Pittsburgh,
Pennsylvania, and Department of Psychology, Carnegie Mellon University,
Pittsburgh, Pennsylvania (M.F.S.)

204 VOLUME 9, NUMBER 6, DECEMBER 2000

Published by Blackwell Publishers Inc.



lieved that they are important con-
tributing factors to mortality. The
role of depression in mortality is
clearly illustrated in the act of a de-
pressed person who commits sui-
cide; however, this role is less ap-
parent when the primary cause of
death is a medical illness. It is sus-
pected that depression may cause
or exacerbate medical illness, or in-
teract with other biological vulner-
abilities brought about by medical
illness.

This article explores the relation
between depression and mortality
in the elderly. We focus on the el-
derly because both disease and
death are highly prevalent in late
life, and symptoms characteristic of
depression, although not necessar-
ily clinical depression, are rela-
tively common among individuals
of advanced age. Thus, from a sci-
entific perspective, the conver-
gence of depression, illness, and
mortality in the elderly provides an
ideal platform for studying the re-
lation among these variables.

IS DEPRESSION RELATED
TO MORTALITY?

Before answering this question,
it is useful to describe how investi-
gators test hypotheses concerning
the relation between depression
and mortality. A frequently used
approach in large population stud-
ies is to identify a group of indi-
viduals, assess their levels of de-
pression, and identify those who
die within a fixed follow-up pe-
riod. The depression-mortality hy-
pothesis predicts that people who
are more depressed are more likely
to die or will die sooner than indi-
viduals who are less depressed. Of
course, this simple test of the de-
pression-mortality link is open to a
major criticism: People who are ill
are more likely both to be de-
pressed (Dew, 1998) and to die,

something that has been known for
a long time. To address this meth-
odological problem, researchers
have typically controlled for the
known associates of mortality, in-
cluding demographic factors (e.g.,
gender, age), behavioral risk fac-
tors (e.g., smoking), biological risk
factors (e.g., being overweight),
and subclinical and prevalent dis-
ease. (Subclinical disease is a con-
dition in which a disease is de-
tected by special tests but does not
reveal itself by overt symptoms,
e.g., blockage of the coronary ar-
tery indicating atherosclerosis but
without the presence of chest pain
or shortness of breath. Prevalent
disease refers to conditions, such as
cancer or heart disease, with overt
symptoms.)

To the extent that depression is
associated with mortality after
known causes of death are con-
trolled for, one might conclude that
depression is a unique contributor
to mortality. For example, in a re-
cent study of 5,201 persons aged 65
and older (Schulz et al., 2000), we
showed that those who had high
levels of depressive symptoms
were 25% more likely to die within
6 years than those who had low
levels of depressive symptoms, af-
ter we controlled for a large num-
ber of sociodemographic, disease,
and biological and behavioral risk
factors. Even larger effects of de-
pression on mortality have been
found in studies examining the re-
lation between depression and car-
diovascular disease and mortality.
Depression is a risk factor for the
onset of ischemic heart disease (i.e.,
significant blockage of blood flow
to the heart) among individuals ini-
tially free of disease. In addition,
individuals who already have
heart disease and are depressed are
more likely to die than individuals
who have heart disease and are not
depressed (Glassman & Shapiro,
1998). Attempts to link depression
and other causes of mortality such
as cancer have yielded less consis-

tent results, and, more generally,
the literature includes numerous
studies that have failed to find an
association between depression
and mortality (Wulsin, Vaillant, &
Wells, 1999).

Whether or not a study finds
that depression has an effect on
mortality depends on a number of
factors, including the choice of con-
trol variables, the manner in which
they are measured, the complete-
ness of follow-up, and whether the
sample size is large enough to de-
tect statistically significant differ-
ences given the mortality rate in
the population studied. In general,
the chances of finding that depres-
sion is associated with mortality di-
minish to the extent that studies
have small samples with relatively
few deaths or include large num-
bers of control variables, particu-
larly if the control variables include
other subjective self-assessments
that conceptually overlap with de-
pression. Our own work and recent
reviews of this literature suggest
that depression substantially in-
creases the risk of death (Glassman
& Shapiro, 1998; Musselman,
Evans, & Nemeroff, 1998; Wulsin et
al., 1999). This effect has been ob-
served in diverse populations, in-
cluding patients needing psychiat-
ric care, patients in long-term-care
facilities, persons who have diverse
medical illnesses and are in acute-
care hospitals, post–heart attack
and cancer patients, and persons
who reside in the community and
are not medically ill.

HOW DOES DEPRESSION
INCREASE THE RISK OF

MORTALITY?

Whether or not one agrees with
the proposition that depression af-
fects mortality depends to some ex-
tent on the plausibility of specific
mechanisms that might account for

205CURRENT DIRECTIONS IN PSYCHOLOGICAL SCIENCE

Copyright © 2000 American Psychological Society



this relation. To address this issue,
investigators have searched for
linkages between depression and
known behavioral and pathophysi-
ological causes of death.

Figure 1 illustrates our cascade
model of mortality and shows how
four major categories of health-
related variables might cause an in-
dividual to die. Although variables
within each category can directly
cause death, less proximal causes
(i.e., causes that are typically far-
ther removed from death) such as
behavioral risk factors are thought
to have their impact on mortality
primarily through more proximal
downstream causes (i.e., more im-
mediate causes of death) such as
biological risk factors, subclinical
disease, and, finally, prevalent dis-
ease. For example, depression can
lead to inactivity, increased alcohol
consumption, eating and sleeping
problems, and lack of adherence to
treatment for medical problems.
Each of these factors may directly
or indirectly, through other factors
downstream, lead to mortality.
Similarly, depression has been
linked to activation of the hypotha-
lamic-pituitary-adrenal (HPA) axis
and compromised immune func-
tion, which in turn may predispose
individuals to infectious disease,
cancer, or the exacerbation of exist-

ing medical illness. (The HPA axis
is involved in the body’s stress re-
sponse. Neurons within the hypo-
thalamus send a signal to the pitu-
itary gland, which in turn secretes
a hormone that causes the adrenal
glands to secrete the stress hor-
mone cortisol into the blood-
stream.)

One of the most robust findings
in the literature is the relation be-
tween depression and cardiovascu-
lar disease and mortality, suggest-
ing that the pathophysiologies of
heart disease and depression are
closely intertwined. Compared
with nondepressed persons, de-
pressed individuals have been
found to have both functional and
structural changes in the brain that
may result in pathophysiological
changes such as reduced heart rate
variability or ventricular arrhyth-
mias, which are known to be risk
factors for cardiovascular disease
and mortality (Musselman et al.,
1998). It is tempting to conclude
that depression can cause cardio-
vascular disease and mortality, but
it is also possible that another fac-
tor, perhaps genetic, causes both
depression and cardiovascular dis-
ease (Lesperance & Frasure-Smith,
1999).

Although our discussion thus
far implies a causal direction from

depression to behavioral and
health mediators to death, Figure 1
also suggests reciprocal causation
between the mediators and depres-
sion. This is most apparent with
subclinical and clinical disease
(e.g., cardiovascular disease),
which may affect brain chemistry
to cause depression or result in de-
pression because of the functional
consequences of medical illness
(e.g., disability). Thus, our model
of depression and mortality is a
complex interactive system involv-
ing affect, behavior, and physiol-
ogy with multiple feedback loops.
One can easily envision a down-
ward spiral leading to death that is
instigated and perpetuated by any
one of the mechanisms involved in
depression and mortality.

The search for mechanisms of
the association between depression
and mortality will likely yield both
behavioral-affective and biological
answers. In addition, researchers in
this area have paid little attention
to the underlying motivational
states that are considered part of
the depressive syndrome and may
be directly linked to health-related
behaviors. For example, analysis of
scales used to assess depression in
the elderly has shown that the link
with mortality is strongest for
items reflecting motivational
depletion (e.g., “I could not get go-
ing,” “Everything I did was an ef-
fort”; Schulz et al., 2000). It has also
been suggested that states such as
vital exhaustion, which is charac-
terized by lack of energy, increased
irritability, and feelings of demor-
alization, are key factors contribut-
ing to death (Kop, Appels, Mendes
de leon, de Swart, & Bar, 1994), as
are related constructs such as hope-
lessness or pessimism (Scheier &
Carver, in press). Studying these
motivational states and their be-
havioral, affective, and health-
related consequences may help re-
searchers better understand the
link between depression and mor-
tality.

Fig. 1. Depression and the cascade to death.
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WHAT CAN
INTERVENTION STUDIES

TELL US ABOUT
DEPRESSION AND

MORTALITY?

A number of studies comparing
individuals given an antidepres-
sant (nortriptyline or fluoxetine) or
a placebo have shown greater im-
provement in physical functioning
in the active-treatment group com-
pared with the placebo group. Psy-
chotherapy interventions for de-
pression have also been shown to
increase people’s ratings of their
own health. Conversely, successful
treatment of many medical ill-
nesses results in the reduction of
depressive symptoms. These find-
ings are consistent with those of
descriptive studies, but add little
new information to this puzzle.
One of the limitations of most de-
pression treatment studies is that
they are typically not powered to
detect changes in medical morbid-
ity or mortality. One exception to
this is the ongoing SADHART (Ser-
traline Antidepressant Heart Ran-
domized Trial) study, a large, mul-
ticenter trial in which post–heart
attack patients who also have ma-
jor depression are randomly as-
signed to treatment groups that re-
ceive either the antidepressant
sertraline or a placebo. Another
study currently under way (En-
hancing Recovery in Coronary
Heart Disease, or ENRICHD) is
comparing rates of heart attack and
mortality among depressed post–
heart attack patients who receive
psychosocial treatment (e.g., coun-
seling and group sessions) and
those who receive standard medi-
cal care. These studies have the po-
tential to provide important infor-
mation about the effectiveness and
safety of treating post–heart attack
patients for depression, as well as
about the mechanisms linking de-
pression to cardiovascular disease
and mortality.

FUTURE DIRECTIONS

Clearly, researchers are only just
beginning to unravel the mystery
of why depression might lead to
mortality. To better understand the
mechanisms that might link de-
pression and mortality, one would
want to simultaneously assess de-
pression, behavioral and patho-
physiological mediators, and their
relation over time. An underlying
assumption of the cascade-to-death
model is that individuals can be-
come entrapped in a downward
spiral in which behavior, medical
illness, and depressive affect feed
on each other to undermine the
biological integrity of the organ-
ism. An important clinical implica-
tion of this view is that the down-
ward spiral can be broken through
multiple treatment approaches.
One could treat the depression, the
behavioral problems, the medical
illness and its functional conse-
quences, or some combination of
these factors. Achieving desired ef-
fects in any one of these domains
will likely have a positive impact
on the remaining factors as well.
Because depression is often not rec-
ognized or treated in the elderly, its
diagnosis and treatment should re-
ceive high priority among health
professionals. The successful treat-
ment of depression not only will
improve the quality of life of older
persons, but may also enhance
their physical health and survival,
as well as reduce health care costs
and enhance productivity.

Conceptual and empirical work
is also needed to help determine
what aspect of depression accounts
for the depression-mortality link.
Depression is a complex syndrome,
involving affective, somatic, cogni-
tive, and motivational elements,
each of which may have unique re-
lations to the behavioral and bio-
logical factors identified in our
model. Researchers also need to ex-
plore in this context the relation be-

tween depression and related con-
structs such as hopelessness,
pessimism, and vital exhaustion,
which also have been linked to
mortality. Is there a critical under-
lying feature of these constructs
that needs to be identified and as-
sessed with new measurement
tools? Possible candidates for this
underlying construct might in-
clude motivational depletion, giv-
ing up on life, or disengagement
from life and health-related goals.
The stakes for unraveling this mys-
tery are clearly high. But the pay-
offs may be equally high, when
viewed in the context of the en-
hanced quality and duration of life
that would ensue should underly-
ing mechanisms be accurately iden-
tified and effective interventions de-
vised to counteract their effects.
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