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ABSTRACT

Background. Despite the burden of depression in late life, its origins present a paradox to
investigators and clinicians alike.

Method. We review biological (genetics and heredity factors, neurotransmitter dysfunction,
endocrine changes, vascular disorders, and medical co-morbidities), psychological (personality
attributes, neuroticism, cognitive distortions, and the lack of emotional control and self-efficacy)
and social (stressful life events, bereavement, chronic stress or strain, socio-economic disadvantage
and impaired social support) origins of late-life depression based upon an extensive though not
exhaustive review of the extant literature. In addition, modifying psychological and social factors
are discussed.

Results. Older adults appear to be at greater risk for major depression biologically, such as
depression resulting from vascular changes, yet the frequency of depression is lower compared
to younger adults. Older adults may be protected psychologically due to factors such as socio-
emotional selectivity and wisdom, compared to younger adults, and perhaps relatively protected
from social risks.

Conclusions. A biopsychosocial approach to evaluating the origins of late-life depression is
heuristically valuable, a continual reminder of the many factors that contribute to the onset and
persistence of clinically significant symptoms in late life.

INTRODUCTION depressive disorders in controlled analyses
compared to midlife (Blazer et al. 1991;

Depressive symptoms and disorders are fre- Weissman et al. 1991) Therefore, a biopsycho-

quent causes of emotional and physical suffer-

ing, decrease the quality of life and increase the social model. Of. et'iology (Engel, .1977’ 1.980;
risk for death among older adults (Berkman Blazer, 2002; Lindau et al. 2003) is especially

. . applicable to the elderly primarily because it
et al. 1986; Blazer et al. 2001; Blazer, 2003). reminds us that the origins of late-life depression

are multiple and range across all three domains.
Even so, this model can be misleading given the
tight connection between the domains. For
example, psychological dimensions have bio-
logical mechanisms and biological models imply
input from the environment.

Psychological and social factors may be more
protective against depressive symptoms and
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Even so, the origins of late-life depression
present a paradox to investigators and clinicians
alike. Older adults appear to be at greater
biological vulnerability to depression, yet com-
munity surveys in Western societies have
repeatedly documented a lower frequency of
late-life depressive symptoms and cases of
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Table 1. General and age-specific risk and
protective factors for depression in later life

General risk factors (factors that predispose to depressive
symptoms and disorders across the life-cycle including later life)

Biological risks
Hereditary (e.g. findings from twin studies)
Female sex
Underactivity of serotonergic neurotransmission
Hypersecretion of cortisol (associated with hippocampal
atrophy)
Low levels of testosterone
Stroke
Medical illness and functional impairment
Alcohol abuse and dependence

Psychological risks
Personality disorder
Neuroticism
Learned helplessness
Cognitive distortions
External locus of control

Social risks
Stressful life events and daily hassles
Bereavement
Socio-economic disadvantage
Impaired social support

Specific risk and protective factors (factors that are especially
relevant to depressive symptoms and disorders in later life)

Biological risks
Genetic polymorphisms or mutations (such as CADASIL)
Low levels of DHEA
Cortical and subcortical ischemia
Alzheimer’s disease
Psychological protective factors
Socio-emotional selectivity
Wisdom

severe late-life depression, including an in-
creased risk for non-suicide mortality (Schulz
et al. 2002), suicide (Conwell et al. 2002),
physical disability (Berkman et al. 1986) and
risk of adverse outcomes for specific illnesses,
such as cardiovascular disease (Sullivan et al.
1997) and diabetes (Blazer et al. 2002 a).

The multiple biological, psychological, and
social causes of depressive symptoms and dis-
orders in late life, however, are not competing
but complementary and almost always trans-
actional. For example, vulnerability to social
stressors often derives from underlying biologi-
cal mechanisms that interact with social risk
factors. In this article we provide a representa-
tive but not comprehensive review, focusing
upon more recent studies of the origins of late-
life depressive symptoms and disorders, that is,
depression experienced by older adults whether
that depression had its onset in later life or
earlier in the life-cycle. Where possible we

distinguish those studies that explore the origins
of depressive symptoms from those that focus
on diagnosed disorders such as major de-
pression. We also distinguish those origins that
are specific to older adults from those that affect
adults across the life-cycle including older
adults, as summarized in Table 1.

We divide the review into biological, psycho-
logical, and social origins more for convenience
of organization than to suggest that these
domains cannot be connected theoretically or
demonstrably. We stop short, however, of pro-
viding a grand model of the web of causation
(MacMahon & Pugh, 1970), for if the plethora
of studies emerging in recent years has taught us
anything, it taught us the danger of potentially
limiting our inquiries to fit the Procrustean bed
of such models.

Biological origins

The discovery of biological risk factors and their
putative mechanisms has been a fertile area of
basic and clinical research into the origins of
late-life depression.

Genetics and heredity

Twin studies of older adults in Scandinavia
provide insight into the relative contribution of
heredity and environment to reported depress-
ive symptoms. Among elderly twins in Sweden,
for example, genetic influences accounted for
16 % of the variance in total depression scores
on the Center for Epidemiologic Studies
Depression Scale (CES-D) and 19 % of somatic
symptoms. Genetic influences, however, con-
tributed to a minimal amount of the variance
symptoms of depressed mood and positive affect
(Gatz et al. 1992). Therefore, not all depressive
symptoms appear to be equally influenced by
heredity.

Major depression is more common among
women compared to men and this difference
persists into late life (Krause, 1986). Many fac-
tors have been suggested to explain these dif-
ferences, such as selective survival. For example,
men die earlier and mortality may be affected by
genetic factors (Hazzard, 1999). Since men and
women are seldom compared in matched
analyses, examining older unlike-sex twin pairs
provides an opportunity to explore these sex
differences. In one such study, women had a
higher frequency of depressive symptoms and
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depressive diagnoses and the sex difference
increased over time (Takkinin et al. 2004). Even
s0, the likelihood of identifying a mood disorder
in the relative of an older adult is lower than in
midlife (Hopkinson, 1964 ; Brodaty et al. 2001).

Most hypothesized genetic markers for late-
life depression have not stood the test of well-
controlled studies, yet some present intriguing
possibilities. Despite the considerable interest in
the &4 allele of the apolipoprotein E gene, no
association was found in a community sample
between the E4 allele and depressive symptoms
(Blazer et al. 2002b) Other investigators have
concentrated on genes that may be associated
with cerebral vascular lesions associated with
depression. In one study, patients with late-
onset major depression exhibited a higher fre-
quency of C677T mutation of the MTHFR
(methylene tetrahydrofolate reductase) enzyme
compared to controls. This mutation may place
older persons at risk for major depression as-
sociated with cerebral vascular lesions (vascular
depression) (Hickie et al. 2001). A rare disease,
CADASIL (cerebral autosomal dominant ar-
teriopathy with subcortical infarcts and leu-
koencophalopathy), derives from the notch 3
gene. Depression is one of the initial symptoms
in this condition. Investigators who analyzed
three longitudinal twin studies of the elderly in
Sweden (mean age 73 years), found an associ-
ation between the 5-HTR,s gene promoter
polymorphism and depressive symptoms for the
A/A genotype (Jansson et al. 2003). These pre-
liminary findings suggest that genetic poly-
morphisms or mutations may predispose older
adults to vascular depression (Desmond et al.
1999; Krishnan, 2002).

Neurotransmitter dysfunction

Underactivity of serotonergic neurotrans-
mission has been the focus of much research on
the pathophysiology of depression in younger
adults. Other neurotransmitter systems, such as
norepinephrine and dopamine dysfunction,
have also been implicated as well but we
concentrate on serotonin neurotransmission.
Although serotonin activity, specifically, 5-
HT,A receptor binding, decreases dramatically
in a variety of brain regions through midlife,
there is less decrease from midlife to late life. In
one study, the investigators found that 5-HTya
receptors in normal subjects decreased markedly

from young adulthood to midlife (70 % from the
levels at age 20 years through the fifth decade),
and then leveled off as age advanced (Sheline
et al. 2002). The activity of these receptors,
however, may vary with age.

The relationship of serotonin depletion can be
investigated indirectly by observing radioiso-
tope-labeled or tritiated imipramine binding
(TIB) sites on platelets in the elderly. There is a
significant decrease in binding sites in older
people with major depression compared to
normal controls and subjects with Alzheimer’s
disease, but no decrease in binding capacity
(Nemeroff ef al. 1988).

Endocrine changes

Hypersecretion of corticoptropin-releasing fac-
tor (CRF) has been associated with depression.
CREF is thought to mediate sleep and appetite
disturbances, reduced libido, and psychomotor
changes (Arborelius ef al. 1999). CRF, however,
is also diminished with normal aging (Gottfries,
1990). Aging is associated with an increased re-
sponsiveness of dehydroepiandrosterone sulfate
(DHEA-S) to CRF (Luisi et al. 1998). Low
levels of DHEA have been associated with
higher rates of depression and a greater number
of depressive symptoms in community-dwelling
older women (Yaffe et al. 1998).

Total serum testosterone levels decline with
aging yet we do not know the level at which
these levels become abnormal (Liverman &
Blazer, 2004). Testosterone levels were lower in
elderly men with dysthymic disorder than in
men without depressive symptoms in one study
(Seidman et al. 2001), yet the efficacy of testos-
terone treatment for major depression in men
has not been established (Liverman & Blazer,
2004). Hormone replacement in women has
been associated with some improvement in
mood (Sherwin & Gelfand, 1985).

Anatomical changes have been associated
with endocrine dysregulation as well as late- life
depressive symptoms, suggesting a vicious
cycle downward to chronic and moderately
severe depressive symptoms. For example,
depressive symptoms have not only been associ-
ated with atrophy of the hippocampus, they
have been hypothesized to cause the atrophy
(Sheline et al. 1996; Sapolsky, 2001 ; Steffens
et al. 2002). Cumulative stress over the life-cycle
may lead to a sustained increased secretion of



4 D. G. Blazer Il and C. F. Hybels

cortisol which in turn causes loss of pre-existing
hippocampal neurons (Sapolsky, 1996), a loss
that may be prevented in part by use of anti-
depressant medications (Czeh et al. 2001).
Depressive symptoms can lead to increased
cortisol secretion (Davis et al. 1984). Cortisol
inhibits neurogenesis leading to hippocampal
volume loss that may mediate the cognitive
symptoms of depression (Sapolsky, 2001). Other
mechanisms that have been proposed to explain
volume loss have been described above and in-
clude glutamate neurotoxicity (Sheline, 2003)
decreased brain-derived growth factor (Sheline,
2003), decreased neurogenesis (Gould et al.
1999), and loss of plasticity. For example, early
life stress may produce a permanent hypersen-
sitivity to stress, with the production of ongoing
HPA axis dysregulation and with repeated epi-
sodes of major depression plasticity may give
way to permanent damage (Heim ez a/. 2000).

Vascular depression

The association of depressive symptoms and
vascular risk factors has long been known (Post,
1962). For example, major depression is a fre-
quent outcome of stroke (Robinson & Price,
1982), occurring in approximately one-third of
all ischemic stroke survivors (Parikh ez al. 1990).
Hypertension has also been associated with
increased risk of major depression (Rabkin et al.
1983), although the literature is not consistent
(Lyness et al. 2000).

Boosted by new tools of inquiry, especially
magnetic resonance imaging (MRI), investi-
gators have proposed a vascular-based de-
pression among the elderly (Post, 1962;
Krishnan ez al. 1988; Coffey et al. 1990; Kumar
et al. 2002; Olin et al. 2002). In one study of 139
depressed older adults, 54 % met neuroimaging
criteria for subcortical ischemic vascular
depression. Age was most strongly associated
with the increased prevalence of these changes.
Lassitude, a history of hypertension, and poorer
outcome were also positively associated with the
diagnosis, whereas a family history of mental
illness and loss of libido were negatively
associated with the diagnosis (Taylor et al.
2003 ; Krishnan et al. 2004). Vascular depression
is linked with white-matter hyperintensities
(WMH), bright regions seen in the brain par-
enchyma on T2-weighted MRI scans (Krishnan
et al. 1997; Guttmann et al. 1998). These lesions

are thought to represent injury to white-matter
tracks and may contribute to the disruption
of neural circuits associated with depression
(Taylor et al. 2003).

The vascular depression impairments re-
semble impairments exhibited in frontal lobe
syndromes. MRI of depressed patients has re-
vealed structural abnormalities in areas related
to limbic-cortical-striatal-pallidal-thalamic-cor-
tical pathways (George et al. 1994), including
the frontal lobes (Krishnan et al. 1993), caudate
(Krishnan et al. 1992), and putamen (Husain
et al. 1991; Sheline, 2003). In three-dimensional
MRI studies of mood disorders, many of the
structures that compose this tract have been
found to have volume loss or structural abnor-
malities (Sheline, 2003).

Recent interest has also focused on a smaller
size of the orbital frontal cortex in late-life de-
pression (Lai er al. 2000). The frontal white
matter (not gray matter) lesions of vascular de-
pression are associated with increased myoino-
sitol-creatinine and choline—creatinine ratios.
These changes may reflect biological changes in
non-neural (glial) tissue, which in turn affects
synaptic activity (Kumar et a/. 2002). Whether
investigators hypothesize endocrine dysregula-
tion or vascular changes, a major advance in the
field is the concept that older adults may be at
greater risk for depressive symptoms and major
depression because key pathways have been
disrupted.

Cognitive function in Ilate-life major de-
pression supports these neuroanatomic findings,
specifically the disruption of functional path-
ways. For example, disruption of the limbic-
cortical-striatal-pallidal-thalamic-cortical path-
ways leads to impairment in visuospatial ability,
memory, speed of information processing, and
executive functioning, with executive deficits
being particularly related to late age at onset of
first lifetime depressive episode (Alexopoulos
et al. 2000; Lesser et al. 2000; Butters et al.
2004). Given that late-life major depression is
characterized by slowed information processing,
which affects all realms of cognition, this sup-
ports the concept that frontostriatal dysfunction
plays a key role.

Alzheimer’s disease

Clinically significant depressive symptoms can
be identified in approximately 20% of
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Alzheimer’s disease (AD) patients (Reifler et al.
1982; Patterson et al. 1990). Major depression
with cognitive impairment (even if the cognitive
problems remit) increases the risk for AD over 5
years (Alexopoulos et al. 1993). Depressive
symptoms may be common even in older people
with mild dementia of the AD type (Rubin
et al. 2001). Given the co-morbidity of major
depression and AD, the depression/dementia
syndrome may have in large part a common
pathophysiology (Olin et al. 2002). The mech-
anisms, however, have yet to be worked out.

Medical and psychiatric co-morbidity
Depression frequently results from and compli-
cates the recovery of older patients who experi-
ence myocardial infarction and other heart
conditions (Sullivan et al. 1997), diabetes
(Blazer et al. 2002a), hip fracture (Magaziner
et al. 1990), and stroke (Robinson & Price,
1982). In a study of community-dwelling
Mexican American elderly, depressive symp-
toms were associated with diabetes, arthritis,
urinary incontinence, bowel incontinence, kid-
ney disease, and ulcers (Black e al. 1998 a). In
general, poor functional status secondary to
physical illness and dementing disorders are
perhaps the most important cause of late-life
depressive symptoms (Hays et al. 1997; Bruce,
2001). In one study, depressive symptoms
increased the risk for activities of daily living
disability and mobility disability over 6 years by
67% and 73% respectively (Penninx et al.
1999).

Health status consistently is associated with
depressive symptoms in cross-sectional studies
of older adults (Kraaij ef al. 2002). Yet it is not
clear whether a change in health status leads to a
change in depressive symptoms (Fiske et al.
2003). In one study, health status was correlated
with depressive symptoms but new illnesses in
the previous 3 years did not consistently predict
increases in depressive symptoms (Fiske et al.
2003). In the same study, there was no interac-
tion between age and health, suggesting that
health is not more important in predicting
depressive symptoms in late life than it is earlier
in life.

Depressive symptoms and disorders in late
life co-occur with psychiatric disorders as well.
On balance, the co-morbidity of late-life
depression with other psychiatric disorders is

less frequent that earlier in the life-cycle (the
dementing disorders being an exception). The
reason is that other psychiatric disorders are less
frequent in late life compared to younger ages.
Alcohol use and major depression are asso-
ciated in community studies of older adults
(Devenand, 2002), Anxiety is commonly co-
morbid with depressive symptoms, whether or
not the symptoms meet criteria for a depressive
disorder (Blazer et al. 1987).

In summary, biological vulnerability to de-
pressive symptoms and disorders appears to be
greater in later life compared to midlife. Many
changes in the brain coupled with the increased
frequency of diseases known to be associated
with depression are typical of the aging process,
especially as the individual advances into the era
of the oldest old (Blazer, 2000). Some biological
protective mechanisms may increase with age
but these remain unknown at present.

Psychological origins

Several psychological factors have been pro-
posed as causes of depressive symptoms and
disorders in late life, including personality
attributes, neuroticism, cognitive distortions,
and emotional control. These factors, however,
are not specific to the origins of depression in
older adults and we, therefore, briefly address
examples of recent studies.

Personality attributes

A recent study found that older patients with a
personality disorder were four times more likely
to experience maintenance or re-emergence of
depressive symptoms compared to those with-
out. No specific personality disorder traits were
associated with clinical features of depression
such as age of onset and number of previous
episodes, but some of the traits were associated
with psychological correlates including hope-
lessness and ambivalence regarding emotional
expression (Morse & Lynch, 2004). When
reviewing personality factors, we must recognize
that a depressed mood may alter behavioral
styles as well as cognition.

Personality also interacts with other factors.
In a sample of patients with major depression
and non-depressed controls, the effect of stress-
ful life events was modified by cognitive/
personality styles in their association with
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late-onset depression, adjusting for medical
illness and reduced physical functioning. Major
depression was 6—11 times more likely as a
function of these interactions (Mazure et al.
2002). In another study, older adults without
high neuroticism and ongoing life difficulties
were not at increased risk for major depression
secondary to stressful life events. On the
other hand, high neuroticism and long-term
difficulties increased the risk, even without the
occurrence of a stressful life event (Ormel et al.
2001).

Neuroticism

Neuroticism, a construct rarely applied by
psychiatrists in North America, is frequently
assessed in Europe and Australia and has been
consistently associated with late-life depressive
symptoms in cross-sectional and longitudinal
studies of community samples (Henderson et al.
1993, 1997; Lyness et al. 2002). This association
has been observed in residential homes as well
(Eisses et al. 2004). In one follow-up study,
older adults with low levels of neuroticism were
less likely to develop a depressive disorder
compared to subjects with higher neuroticism
(Oldehinkel et al. 2001).

Cognitive distortions

Cognitive distortions (Beck, 1987) have also
been proposed as a cause of late-life depressive
symptoms and disorders. This theory proposes
that depressed individuals may overreact to life
events or misinterpret these events and exag-
gerate their adverse outcome. In a recent study
of the experience and impact of adverse life
events comparing older patients with major
depression to patients with dysthymia and
healthy controls, patients with major depression
reported more recent life events with greater
negative impact, particularly interpersonal con-
flicts (Devenand et al. 2002). The authors point
out it is not clear if the reported impact reflects
an increased vulnerability or a bias in reporting
due to current depressed mood. In a recent
study from a community sample, elderly per-
sons with more depressive symptoms used
acceptance, rumination and catastrophizing to a
higher extent and positive reappraisal to a lower
extent than those with fewer symptoms (Kraaij
& de Wilde, 2001).

Emotional control and self-efficacy

In the Longitudinal Aging Study Amsterdam
(Beekman et al. 1995b), major and minor de-
pression and persistence and emergence of de-
pressive symptoms over 3 years was predicted
by external locus of control (Beekman et al.
2001). Higher levels of mastery have been shown
to have a direct association with fewer depress-
ive symptoms in older adults, and to buffer the
adverse impact of disability on depression (Jang
et al. 2002). Self-efficacy has been shown to have
a direct effect and also work indirectly through
its effect on social support to prevent depressive
symptoms in a sample of older adults followed
for 1 year (Holahan & Holahan, 1987).

Social origins

A number of social stressors have also been
proposed as contributing to late-life depressive
symptoms and disorders, including stressful
life events, bereavement, chronic stress or strain,
socio-economic status and impaired social
support. These factors are not unique to older
adults yet the relative contribution of these
factors appears to vary across the life-cycle.

Stressful life events

One early study found a strong association be-
tween both severe life events (i.e. bereavement,
life-threatening illness of someone else, major
personal illness, etc.) and social difficulties (dif-
ficulties in health of someone close to subject,
housing, marital and family relationships, etc.)
with the onset of major depression in late life
(Murphy, 1982). Those lacking a confidant(e)
were particularly vulnerable to the effects of life
stress, supporting the hypothesis that social
support may buffer the effect of a stressful event.
In contrast, a meta-analysis of 25 studies of the
relationship between negative life events and
depression in late life, revealed that the total
number of life events and the total number of
daily hassles were strongly associated with
depressive symptoms, while sudden unexpected
events were not related to depression score
(Kraaij et al. 2002).

At first glance, it would appear that older
adults are at greater risk for depressive symp-
toms secondary to stressful life events. Yet three
qualifiers temper the risk among the elderly.
First, ongoing difficulties may have a smaller



Origins of depression in later life 7

effect on the risk for depression in older adults
compared to younger adults (Bruce, 2002).
One group found that the onset of depressive
symptoms were not associated with baseline
(ongoing) psychosocial stressors but were associ-
ated with factors that changed through time
(Kennedy et al. 1990). Second, most stressful
events that lead to late-life depression are pre-
dictable or ‘on time’ events. For example, death
of a spouse is a severe, at times catastrophic,
event that frequently leads to depression. In
early or midlife it is unexpected and the adjust-
ment is especially difficult. In late life, by con-
trast, most older people recognize, just by
observing their peers, that death of a spouse is
frequent and have actually rehearsed the event,
such as considering what they might do if a
spouse dies.

Third, many events that can lead to de-
pression are more frequent early in life com-
pared to late life, such as divorce and difficulties
with the law. In one study significant difficulty
with the law (something more grave than a
traffic violation) was reported during the pre-
ceding year by 9% of younger adults compared
to less than 1% among older adults (Hughes
et al. 1988).

Bereavement

One life event potentially associated with
depression in late life is bereavement (Clayton,
1990). Studies have found bereavement to be
associated with depressive symptoms in older
adults in cross-sectional and longitudinal
studies (Prigerson et al. 1994; De Beurs et al.
2001). For example, in a study of 1810 com-
munity-dwelling older adults, onset of clinically
significant depressive symptoms over a 3-year
follow-up was predicted by death of a partner or
other relatives. While other studies have found
bereavement to predict depressive symptoms
(Prigerson et al. 1994) others have not (Prince
et al. 1998).

Chronic stress or strain

Chronic strain is associated with depression in
older adults. The prevalence of depressive
symptoms in caregivers of people with dementia
is 43-47% (Livingston et al. 1996; Waite et al.
2004). For this reason, providing support for
caregivers is most important to prevent the

onset and progression of depression in this vul-
nerable group of older people. In cross-sectional
analyses using data from a community study of
older Mexican Americans, financial strain was
associated with level of depressive symptoms
(Black et al. 1998b).

Socio-economic status

Socio-economic disadvantage was associated
with prevalence and persistence of depressive
symptoms over 2—4 years in a sample of com-
munity-dwelling adults 50 years or older who
originally met criteria for major depression
(Mojtabai & Olfson, 2004). While level of
education did not predict emergence of
depressive symptoms over 1 year (Beekman
et al. 1995a) in a study from The Netherlands,
emergence of depression over a 3-year period
was predicted by lower level of education
(Beekman er al. 2001).

Impaired social support

Social support is a multifactorial construct,
including perception, structure of the social
network, and tangible help and assistance
(Turner & Turner, 1999). The most robust
relationship between impaired support and late-
life depressive symptoms, however, has been
found with perceived support (Bruce, 2002). In a
recent community study in Hong Kong, im-
paired social support and depressive symptoms
were associated (including network size, net-
work composition, social contact frequency,
satisfaction with social support, and instrumen-
tal-emotional support) (Chi & Chou, 2001).
In longitudinal studies, poor social support
predicted number of depressive symptoms at
follow-up after 3—6 years (Henderson er al.
1997). Insufficient social network predicted the
incidence of major depression in a sample of
875 non-depressed elderly people followed for
3 years (Forsell & Winblad, 1999).

Support can mediate between risk factors and
the onset of depression. In a recent analysis
using growth-curve modeling, perceived social
support was shown to mediate the relationship
between disability and depressive symptoms
over time (Taylor & Lynch, 2004). In a pro-
spective study of 1940 community-dwelling
elderly, the effect of stress on incident depression
was modified by environmental vulnerability



8 D. G. Blazer Il and C. F. Hybels

including marital status and social support
(Geerlings et al. 2000). The importance of social
support may vary by sex. In a study of middle-
aged and older patients, impaired social support
was associated with poorer outcome of major
depression in older men but not older women
(George et al. 1989; Dew et al. 1997).

In general, social support is perceived to be
adequate in the elderly, even among clinical
samples (Blazer, 1982). Although old social
networks thin out, new ones emerge for many
people. Most older people believe that they
have enough contact with both family and
friends as well as endorse the positive relation-
ship that they have with their networks
(Cornoni-Huntley et al. 1990). Yet when the
social network is depleted suddenly, either
through loss of a network member (such as a
spouse or child) or through a change in the
quality of the relationship (such as a dispute
within the family), impaired social support
may be a most important contributor to late-life
depression.

Modifying factors

Some psychological factors may modify the
biological and social risks for depression. For
example, most older adults who experience a
significant physical illness do not become
depressed. The psychological risk factors
described above may not be present and, there-
fore, the threshold for the onset of depressive
symptoms may be heightened. In addition, older
people may possess unique factors that
actually protect them from the onset of clinically
significant depressive symptoms. Two of these
potential factors are described below.

First, the socio-emotional selectivity theory
has been proposed to explain differences in the
experience of events across the life-cycle
(Carstensen et al. 2000). The theory focused on
the perception by older persons of time left in
life rather than past experiences. Younger
adults, who have much to learn and relatively
long futures, are motivated by pursuit of
knowledge, even when this requires emotional
well-being to be suppressed. Older adults, in
contrast, perceive that they have lived longer
than they will live and therefore de-emphasize
negative experience and prioritize emotionally
meaningful goals. For example, these in-
vestigators, in one study, found that negative

emotional experiences (the perception of
stressors) declined from young adulthood until
around the age of 60 years (Carstensen et al.
2000). In addition, periods of highly positive
emotional experience were more likely to endure
as meaningful among older periods compared
to younger adults. In a supporting study,
investigators found that age was associated with
a self-reported increase in positive affect and a
decrease in negative affect (Mroczek & Kolarz,
1998). In other words, compared to younger
adults, older adults were more likely to selec-
tively optimize the positive in their social
experiences. This in turn could blunt the harsh
reality of some of the more negative experiences
among the elderly and, therefore, protect
against the onset of depressive symptoms.

Second, adults are thought to acquire in-
creased wisdom as they age. Although wisdom
is a nebulous concept for most epidemiologists,
psychiatrists and psychologists, investigators
with the Berlin Aging group have oper-
ationalized the concept and studied it in com-
munity samples (Baltes & Staudinger, 2000).
They defined wisdom as an expert knowledge
system concerning the fundamental pragmatics
of life, including knowledge and judgment
about the meaning and conduct of life and the
orchestrating of human development toward
excellence while attending conjointly to personal
and collective well-being. Five criteria were
assessed: rich factual knowledge; rich pro-
cedural knowledge (knowing how to assess, for
example, the ability to develop strategies for
addressing problems); lifespan contextuali-
zation (e.g. integrating life experiences); rela-
tivism of values and life priorities (e.g. tolerance
for differences in society); and recognition and
management of uncertainty (accepting that the
future cannot be known with certainty and that
our ability to assess our sociocultural environ-
ment is inherently constrained). The acquisition
of wisdom over time would appear to protect
the elderly from a spiral down into depression
when confronted with a complex of negative
experiences.

Of course, there is major variability across
older adults in terms of their psychological
make-up and their acquisition of characteristics
such as wisdom. Yet studies of normal psy-
chological development, as described above,
across the lifespan are critical for a better
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understanding of the risk and protective factors
for late-life depressive symptoms and disorders.

Summary

The biopsychosocial approach to evaluating the
origins of late-life depression is heuristically
valuable, a continual reminder of the many
factors that contribute to the onset and persist-
ence of clinically significant symptoms in late
life. Older adults appear to be at greater risk for
major depression from some biological causes
(sce Table 1) yet the frequency of major
depression is lower, especially in community
samples in Western countries. Although psy-
chological and social risks for depression in
the elderly are well documented, there is reason
to believe that older adults who are cognitively
intact and who do not suffer from significant
functional impairment may be protected
psychologically due to factors such as socio-
emotional selectivity and wisdom and perhaps
protected from some social risk factors com-
pared to younger adults.

ACKNOWLEDGMENTS

Supported by grant 5SR01-AG20614 from the
National Institute on Aging, and | KOl
MHO066380 from the National Institute of
Mental Health.

DECLARATION OF INTEREST

None.

REFERENCES

Alexopoulos, G., Meyers, B., Young, R., Kakuma, B., Hull, J. &
Kakuma, T. (2000). Executive dysfunction increases the risk for
relapse and recurrence of geriatric depression. Archives of General
Psychiatry 57, 285-290.

Alexopoulos, G., Meyers, B., Young, R., Mattis, S. & Kakuma, T.
(1993). The course of geriatric depression with ‘reversible
dementia’: a controlled study. American Journal of Psychiatry 150,
1693-1699.

Arborelius, L., Owens, M., Plotsky, P. & Nemeroff, C. (1999). The
role of corticotropin-releasing factor in depression and anxiety
disorders. Journal of Endocrinology 160, 1-12.

Baltes, P. & Staudinger, U. (2000). Wisdom: a metahuerastic (prag-
matic) to orchestrate mind and virtue toward excellence. American
Psychologist 55, 122-136.

Beck, A. (1987). Cognitive model of depression. Journal of Cognitive
Psychotherapy 1, 2-27.

Beekman, A., Deeg, D. & Geerlings, R. (2001). Emergence and
persistence of late life depression: a 3-year follow-up of the
Longitudinal Aging Study Amsterdam. Journal of Affective
Disorders 65, 131-138.

Beekman, A., Deeg, D. & Smit, J. (1995a). Predicting the course of
depression in the older population: results from a community-
based study in the Netherlands. Journal of Affective Disorders 34,
41-49.

Beekman, A., Deeg, D., van Tilberg, T., Smit, J., Hooijer, C. & van
Tilberg, W. (1995b). Major and minor depression in later life: a
study of prevalence and risk factors. Journal of Affective Disorders
36, 65-75.

Berkman, L., Berkman, C., Kasl, S., Freeman, D., Leo, L., Ostfeld,
A., Cornoni-Huntley, J. & Brody, J. (1986). Depressive symptoms
in relation to physical health and functioning in the elderly.
American Journal of Epidemiology 124, 372-388.

Black, S., Goodwin, J. & Markides, K. (1998a). The association
between chronic diseases and depressive symptomology in older
Mexican Americans. Journal of Gerontology : Medical Sciences 53,
MI118-M194.

Black, S., Markides, K. & Miller, T. (19985). Correlates of depressive
symptomology among older community-dwelling Mexican
Americans: the Hispanic EPESE. Journal of Gerontology:
Psychological Sciences 53B, S198-S208.

Blazer, D. (1982). Social support and mortality in an elderly
community population. American Journal of Epidemiology 115,
684-694.

Blazer, D. (2000). Psychiatry and the oldest old. American Journal of
Psychiatry 157, 1915-1924.

Blazer, D. (2002). Depression in Late Life (3rd edn). Springer: New
York.

Blazer, D. (2003). Depression in late life: Review and commentary.
Journal of Gerontology : Medical Sciences 58A, 249-265.

Blazer, D., Burchett, B. & Fillenbaum, G. (20025). APOE E4 and low
cholesterol as risks for depression in a biracial elderly community
sample. American Journal of Geriatric Psychiatry 10, 515-520.

Blazer, D., Burchett, B., Service, C. & George, L. (1991). The
association of age and depression among the elderly: an
epidemiologic exploration. Journal of Gerontology: Medical
Sciences 46, M210-215.

Blazer, D., Hughes, D. & George, L. (1987). The epidemiology of
depression in an elderly community population. The Gerontologist
27, 281-287.

Blazer, D., Hybels, C. & Pieper, C. (2001). The association of
depression and mortality in elderly persons: a case for multiple
independent pathways. Journal of Gerontology: Medical Sciences
56A, M505-M509.

Blazer, D., Moody-Ayers, S., Craft-Morgan, J. & Burchett, B.
(2002 a). Depression in diabetes and obesity: racial/ethnic/gender
issues in older adults. Journal of Psychosomatic Research 52, 1-4.

Brodaty, H., Luscombe, G., Parker, G., Wilhelm, K., Hickie, I.,
Austin, M. & Mitchell, P. (2001). Early and late onset depression
in old age: different aetologies, same phenomenology. Journal of
Affective Disorders 66, 225-236.

Bruce, M. (2001). Depression and disability in late life: directions for
future research. American Journal of Geriatric Psychiatry 9,
102-112.

Bruce, M. (2002). Psychosocial risk factors for depressive disorders in
late life. Biological Psychiatry 52, 175-184.

Butters, M., Whyte, E., Nebes, R., Begley, A., Dew, M., Mulsant, B.,
Zmuda, M., Bhalla, R., Meltzer, C., Pollock, B., Reynolds, C. &
Becker, J. (2004). The nature and determinants of neuropsycho-
logical functioning in late-life depression. Archives of General
Psychiatry 61, 587-595.

Carstensen, L., Mayr, U., Pasupathi, M. & Nesselroade, J.
(2000). Emotional experience in everyday life across the
adult life span. Journal of Personality and Social Psychology 79,
644-655.

Chi, I. & Chou, K. (2001). Social support and depression among
elderly Chinese people in Hong Kong. International Journal of
Aging and Human Development 52, 231-252.

Clayton, P. (1990). Bereavement and depression. Journal of Clinical
Psychiatry 51, 34-41.

Coffey, C., Figiel, G. & Djang, W. (1990). Subcortical hyperintensity
on magnetic resonance imaging: a comparison of normal and



10 D. G. Blazer Il and C. F. Hybels

depressed elderly subjects. American Journal of Psychiatry 147,
187-189.

Conwell, Y., Duberstein, P. & Caine, E. (2002). Risk factors for
suicide in later life. Biological Psychiatry 52, 193-204.

Cornoni-Huntley, J., Blazer, D., Lafferty, M., Everett, D., Brock, D.
& Farmer, M. (eds) (1990). Established Populations  for
Epidemiologic Studies of the Elderly: Resource Data Book, vol. 11.
National Institute on Aging: Bethesda, MD.

Czeh, B., Michaelis, T., Watanabe, T., Frahm, J., de Biurrun, G., van
Kampen, M., Bartol ci, A. & Fuch, E. (2001). Stress-induced
changes in cerebral metabolites, hippocampal volume, and cell
proliferation are prevented by antidepressant treatment with
tianeptine. Proceedings of the National Academy of Sciences USA
98, 12320-12322.

Davis, K., David, B., Mathe, A., Mohs, R. & Rothpearl, A. (1984).
Age and the dexamethasone suppression test in depression.
American Journal of Psychiatry 141, 872-874.

De Beurs, E., Beekman, A. & Geerlings, R. (2001). On becoming
depressd or anxious in late life: similar vulnerability factors but
different efects of stressful life events. British Journal of Psychiatry
179, 426-431.

Desmond, D., Moroney, J., Lynch, T., Chan, S., Chin, S. & Mohr, J.
(1999). The natural history of CADASIL: a pooled analysis of
previously published cases. Stroke 30, 1230-1233.

Devenand, D. (2002). Comorbid psychiatric disorders in late life
depression. Biological Psychiatry 51, 236-242.

Devenand, D., Kim, M., Paykina, N. & Sackeim, H. (2002). Adverse
life events in elderly patients with major depression or dysthymia
and in healthy-control subjects. American Journal of Geriatric
Psychiatry 10, 265-274.

Dew, M., Reynolds, C., Houck, P., Hall, M., Buysse, D., Frank, E. &
Kupfer, D. (1997). Temporal profiles of the course of depression
during treatment: predictors of pathways toward recovery in the
elderly. Archives of General Psychiatry 54, 1016-1024.

Eisses, A., Kluiter, H. & Jongenelis, K. (2004). Risk indicators of
depression in residential homes. International Journal of Geriatric
Psychiatry 19, 634-640.

Engel, G. (1977). The need for a new medical model: a challenge for
biomedicine. Science 196, 129-136.

Engel, G. (1980). The clinical application of the biopsychosocial
model. American Journal of Psychiatry 137, 535-544.

Fiske, A., Gatz, M. & Pedersen, N. (2003). Depressive symptoms
and aging: the effects of illness and non-health-related
events. Journal of Gerontology: Psychological Sciences 58B,
P320-P328.

Forsell, V. & Winblad, B. (1999). Incidence of major depression in a
very elderly population. [International Journal of Geriatric
Psychiatry 14, 368-372.

Gatz, M., Pedersen, N., Plomin, R., Nesselroade, J. & McClearn, G.
(1992). Importance of shared genes and shared environments for
symptoms of depression in older adults. Journal of Abnormal
Psychology 101, 701-708.

Geerlings, M., Schoevers, R., Beekman, A., Jonker, C., Deeg,
D., Schmand, B., Ader, H., Bouter, L. & van Tilberg, W.
(2000). Depression and the risk of cognitive decline and
Alzheimer’s disease: results of two prospective community-based
studies in the Netherlands. British Journal of Psychiatry 176,
568-575.

George, L., Blazer, D., Hughes, D. & Fowler, N. (1989). Social
support and the outcome of major depression. British Journal of
Psychiatry 154, 478-485.

George, M., Ketter, T. & Post, R. (1994). Prefrontal cortex
dysfunction in clinical depression. Depression 2, 59-72.

Gottfries, C. (1990). Neurochemical aspects on aging and diseases
with cognitive impairment. Journal of Neuroscience Research 27,
541-547.

Gould, E., Reeves, A., Graziano, M. & Gross, C. (1999). Neurogenesis
in the neocortex of adult primates. Science 286, 548-552.

Guttmann, C., Jelesz, F., Kelinis, R., Killany, R., Moss, M., Sandor,
T. & Albert, M. (1998). White matter changes with normal aging.
Neurology 50, 972-978.

Hays, J., Saunders, W., Flint, E., Kaplan, B. & Blazer, D.
(1997). Depression and social support as risk factors for
functional disability in late life. Aging and Mental Health 3,
209-220.

Hazzard, W. (1999). The gender differential in longevity. In Principles
of Geriatric Medicine and Gerontology (4th edn) (ed. W. Hazzard,
J. Blass, W. Ettinger, J. Halter and J. Ouslander), pp. 69-80.
McGraw-Hill: New York.

Heim, E., Hehlert, U. & Hellhammer, D. (2000). The potential role of
hypocortisolism in the pathophysiology of stress-related bodily
disorders. Psychoneuroendocrinology 25, 1-35.

Henderson, A., Jorm, A. & MacKinnon, A. (1993). The prevalence of
depressive disorders and the distribution of derpessive symptoms
in later life: a survey using draft ICD-10 and DSM-III-R.
Psychological Medicine 23, 719-729.

Henderson, A., Korten, A., Jacomb, P., Mckinnon, A., Jorm, A.,
Christensen, H. & Rodgers, B. (1997). The course of depression in
the elderly: a longitudinal community based study in Australia.
Psychological Medicine 27, 119-129.

Hickie, 1., Scott, E., Naismith, S., Ward, P., Turner, K., Parker, G.,
Mitchell, P. & Wilhelm, K. (2001). Late-onset depression: genetic,
vascular and clinical contributions. Psychological Medicine 31,
1403-1412.

Holah C. & Holah C. (1987). Self-efficacy, social support,
and depression in aging: A longitudinal analysis. Journal of
Gerontology 42, 65-68.

Hopkinson, G. (1964). A genetic study of affective illness in patients
over 50. British Journal of Psychiatry 110, 244-252.

Hughes, D., Blazer, D. & George, L. (1988). Age differences in life
events: a multivariate controlled analysis. International Journal of
Aging and Human Development 127, 207-220.

Husain, M., McDonald, W., Doraiswamy, P., Figiel, G., Escalona, P.,
Boyko, O., Nemeroff, C. & Krishnan, K. (1991). A magnetic res-
onance imaging study of putamen nuclei in major depression.
Psychiatry Research 40, 95-99.

Jang, Y., Haley, W. & Small, B. (2002). The role of mastery and social
resources in the associations between disability and depression in
later life. The Gerontologist 42, 807-813.

Jansson, M., Gatz, M., Berg, S., Johansson, B., Malmberg, B.,
McClearn, G., Schalling, M. & Pedersen, N. (2003). Association
between depressed mood in the elderly and a 5-HTR2A gene
variant. American Journal of Medical Genetics Part B (Neuro-
psychiatric Genetics), 120B, 79-84.

Kennedy, G., Kelman, H. & Thomas, C. (1990). The emergence of
depressive symptoms in late life: the importance of declining
health and increasing disability. Journal of Community Health 15,
93-104.

Kraaij, V., Arensman, E. & Spinhoven, P. (2002). Negative life
events and depression in elderly persons: a meta-analysis.
Journal of Gerontology B: Psychological and Social Sciences 57,
P87-P94.

Kraaij, V. & de Wilde, E. (2001). Negative life events and depressive
symptoms in the elderly: a life span perspective. Aging & Mental
Health S, 84-91.

Krause, N. (1986). Stress and sex differences in depressive symptoms
among older adults. Journal of Gerontology 41, 727-731.

Krishnan, K. (2002). Biological risk factors in late life depression.
Biological Psychiatry 52, 185-192.

Krishnan, K., Goli, V., Ellinwood, E., Blazer, D. & Nemeroff, C.
(1988). Leukoencephalopathy in patients diagnosed as major
depressive. Biological Psychiatry, 23, 519-522.

Krishnan, K., Hays, J. & Blazer, D. (1997). MRI-defined vascular
depression. American Journal of Psychiatry 154, 497-501.

Krishnan, K., McDonald, W., Doraiswamy, P., Tupler, L., Husain,
M., Boyko, O. & Figiel, G. (1993). Neuroanatomical substrates of
depression in the elderly. European Archives of Psychiatry and
Clinical Neuroscience 243, 41-46.

Krishnan, K., McDonald, W., Escalona, P., Doraiswamy, P., Husain,
M., Figiel, G., Boyko, O., Ellinwood, E. & Nemeroff, C. (1992).
Magnetic imaging of the caudate nuclei in depression: preliminary
observation. Archives of General Psychiatry 49, 553-557.




Origins of depression in later life 11

Krishnan, K., Taylor, W., McQuoid, D., MacFall, J., Payne, M.,
Provenzale, J. & Steffens, D. (2004). Clinical characteristics of
magnetic resonance imaging-defined subcortical ischemic de-
pression. Biological Psychiatry 55, 390-397.

Kumar, A., Thomas, A., Lavretsky, H., Yue, K., Huda, A., Curran, J.,
Venkatraman, T., Estranol, L., Mintz, J., Mega, M. & Toge, A.
(2002). Frontal white matter biochemical abnormalities in late-life
major depression detected with proton magnetic resonance spec-
troscopy. American Journal of Psychiatry 159, 630-636.

Lai, T., Payne, M., Byrum, C., Steff D. & Krish K. (2000).
Reduction of orbital fronal cortex volume in geriatric depression.
Biological Psychiatry 48, 971-975.

Lesser, 1., Boone, K., Mehringer, C., Whol, M., Miller, B. & Berman,
N. (2000). Cognition and white matter hyperintensities in older
depressed patients. American Journal of Psychiatry 153,
1280-1287.

Lindau, S., Laumann, E., Levinson, W. & Waite, L. (2003). Synthesis
of scientific disciplines in pursuit of health: the interactive
biopsychosocial model. Perspectives in Biology and Medicine 46
(No. 3 Supplement), S47-S86.

Liverman, C. & Blazer, D. (eds) (2004). Testosterone and Aging:
Clinical ~ Research  Directions. National Academies Press:
Washington, DC.

Livingston, G., Manela, M. & Katona, C. (1996). Depression and
other psychiatric morbidity in carers of people living at home.
British Medical Journal 312, 153-156.

Luisi, S., Tonetti, A., Bernardi, F., Casarosa, E., Florio, P.,
Monteleone, P., Gemigmani, R., Petraglia, F., Liusi, M. &
Genazzani, A. (1998). Effect of acute corticotropin releasing factor
on pituitary-adrenocortical responsiveness in elderly women and
men. Journal of Endocrinological Investigation 21, 449-453.

Lyness, J., Caine, E., King, D., Conwell, Y., Duberstein, P. & Cox, C.
(2002). Depressive disorders and symptoms in older primary
care patients. American Journal of Geriatric Psychiatry 10,
275-282.

Lyness, J., King, D., Conwell, Y., Cox, E. & Caine, E. (2000).
Cerebrovascular risk factors and 1-year depression outcome in
older primary care patients. American Journal of Psychiatry 157,
1499-1501.

MacMahon, B. & Pugh, T. (1970). Epidemiology: Principles and
Methods. Little Brown: Boston.

Magaziner, J., Simonsick, E. & Kashner, M. (1990). Predictors of
functional recovery in the years following hospital discharge for
hip fracture. Journal of Gerontology: Medical Sciences 45,
M101-M107.

Mazure, C., Maciejewski, P., Jacobs, S. & Bruce, M. (2002). Stressful
life events interacting with cognitive/personality styles to predict
late-onset major depression. American Journal of Geriatric
Psychiatry 10, 297-304.

Mojtabai, R. & Olfson, M. (2004). Major depression in community-
dwelling middle-aged and older adults: prevalence and 2-
and 4-year follow-up symptoms. Psychological Medicine 34,
623-634.

Morse, J. & Lynch, T. (2004). A preliminary investigation of self-
reported personality disorders in late life: prevalence, predictors of
depressive severity, and clinical correlates. Aging and Mental
Health 8, 307-315.

Mroczek, D. & Kolarz, C. (1998). The effect of age on positive and
negative affect: a developmental perspective on happiness. Journal
of Personality and Social Psychology 75, 1333-1349.

Murphy, E. (1982). Social origins of depression in old age. British
Journal of Psychiatry 141, 135-142.

Nemeroff, C., Knight, D., Krishnan, K., Slotkin, T., Bissette, G. &
Blazer, D. (1988). Marked reduction in the number of platelet
tritiated imipramine binding sites in geriatric depression. Archives
of General Psychiatry 45, 919-923.

Oldehinkel, A., Bouhuys, A. & Brilman, E. (2001). Functional
disability and neuroticism as predictors of late-life depression.
American Journal of Geriatric Psychiatry 9, 241-248.

Olin, J., Schneider, L., Katz, 1., Meyers, B., Alexopoulos, G., Breitner,
J. & Bruce, M. (2002). Provisional diagnostic criteria for

depression of Alzheimer Disease. American Journal of Geriatric
Psychiatry 10, 125-128.

Ormel, J., Oldehinkel, A. & Brilman, E. (2001). The interplay and
etiological continuity of neuroticism, difficulties, and life events in
the etiology of major and subsyndromal first and recurrent
depressive episodes in later life. American Journal of Psychiatry
158, 885-891.

Parikh, R., Robinson, R., Lipsey, J., Satarkstein, S., Federoff, J. &
Price, T. (1990). The impact of poststroke depression on recovery
in activities of daily living over a 2-year follow-up. Archives of
Neurology 47, 785-789.

Patterson, M., Schnell, A., Martin, R., Mendez, M. & Smyth, K.
(1990). Assessment of behavioral and affective symptoms in
Alzheimer’s disease. Journal of Geriatric Psychiatry and Neurology
3, 21-30.

Penninx, B., Leveille, S., Ferrucci, L., van Eijk, J. & Guralnik, J.
(1999). Exploring the effect of depression on physical disability:
longitudinal evidence from the Established Populations for
Epidemiologic Studies of the Elderly. American Journal of Public
Health 89, 1346-1352.

Post, F. (1962). The Significance of Affective Symptoms at Old Age.
Oxford University Press: London.

Prigerson, H., Reynolds, C., Machen, A. & Kupfer, D. (1994).
Stressful life events, social rhythms, and depressive symptoms
among the elderly; an examination of hypothesized causal
linkages. Psychiatry Research 51, 33-49.

Prince, M., Harwood, R. & Mann, T. (1998). A prospective
population-based study of the effects of disablement and
social milieu on the onset and maintenance of late-life
depression. The Gospel Oak Project VII. Psychological Medicine
28, 337-350.

Rabkin, J., Charles, E. & Kass, F. (1983). Hypertension and DSM-IIT
depression in psychiatric outpatients. American Journal of
Psychiatry 140, 1072-1074.

Reifler, B., Larson, E. & Henley, R. (1982). Coexistence of cognitive
impairment and depression in geriatric outpatients. American
Journal of Psychiatry 139, 623-626.

Robinson, R. & Price, T. (1982). Post-stroke depressive disorders: a
follow-up study of 103 patients. Stroke 13, 635-641.

Rubin, E., Veiel, L., Kinscherf, D., Morris, J. & Storandt, M. (2001).
Clinically significant depressive symptoms and very mild to mild
dementia of the Alzheimer type. International Journal of Geriatric
Psychiatry 16, 694-701.

Sapolsky, R. (1996). Why stress is bad for your brain. Science 273,
749-750.

Sapolsky, R. (2001). Depression, antidepressants, and the shrinking
hippocampus. Proceedings of the National Academy of Sciences
USA 98, 12320-12323.

Schulz, R., Drayer, R. & Rollman, B. (2002). Depression as a risk
factor for non-suicide mortality in the elderly. Biological
Psychiatry 52, 205-225.

Seidman, S., Spatz, E., Rizzo, C. & Roose, S. (2001). Testosterone
replacement therapy for hypogonadal men with major depressive
disorder: a randomized, placebo-controlled clinical trial. Journal
of Clinical Psychiatry 62, 406-412.

Sheline, Y. (2003). Neuroimaging studies of mood disorder effects on
the brain. Biological Psychiatry 54, 338-352.

Sheline, Y., Mintun, M., Moerlein, S. & Snyder, A. (2002). Greater
loss of 5-HT,s receptors in midlife than in late life. American
Journal of Psychiatry 159, 430-435.

Sheline, Y., Wany, P., Gado, M., Csernansky, J. & Vannier, M.
(1996). Hippocampal atrophy in recurrent major depression.
Proceedings of the National Academy of Sciences USA 93,
3908-3913.

Sherwin, B. & Gelfand, M. (1985). Sex steroids and affect in the
surgical menopause: a double-blind, cross-over study.
Psychoneuroendocrinology 10, 325-335.

Steffens, D., Payne, M., Greenberg, D., Byrum, C., Welsh-Bohmer,
K., Wagner, H. & MacFall, J. (2002). Hippocampal volume and
incident dementia in geriatric depression. American Journal of
Geriatric Psychiatry 10, 62-71.



12 D. G. Blazer Il and C. F. Hybels

Sullivan, M., LaCroix, A. & Baum, C. (1997). Functional status in
coronary artery disease: a one year prospective study of the role of
anxiety and depression. American Journal of Medicine 103,
348-356.

Takkinin, S., Gold, C., Pedersen, B., Malmberg, B., Nilsson, S. &
Rovine, M. (2004). Gender differences in depression: a study of
older unlike-sex twins. Aging and Mental Health 8, 187-194.

Taylor, M. & Lynch, S. (2004). Trajectories of impairment, social

support, and depressive symptoms in later life. Journal of

Gerontology : Psychological and Social Sciences 59B, S238-S246.

Taylor, W., Steffens, D., MacFall, J., McQuoid, D., Payne, M.,
Provenzale, J. & Krishnan, K. (2003). White matter hyperintensity
progression and late-life depression outcomes. Archives of General
Psychiatry 60, 1090-1096.

Turner, R. & Turner, J. (1999). Social integration and support. In
Handbook of Sociology of Mental Health (ed. C. Aneshensel and
J. Phelan), pp. 301-319. Kluwer Academic: New York.

Waite, A., Bebbbington, P. & Skelton-Robinson, M. (2004).

Social factors and depression in carers of people with
dementia. International Journal of Geriatric Psychiatry 19,
582-587.

Weissman, M., Bruce, M., Leaf, P., Florio, L. & Holzer III, C. (1991).
Affective Disorders. In Psychiatric Disorders in America
(ed. D. A. Regier and L. N. Robins), pp. 53-80. The Free Press:
New York.

Yaffe, K., Ettinger, B. & Pressman, A. (1998). Neuropsychiatric
function and dehydroepiandrosterone sulfate in elderly women: a
prospective study. Biological Psychiatry 43, 694-700.



