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Background. Late life depression is an increasingly acute public health concern due to the quickly expanding population
of elderly in the US The last few years has witnessed an explosion in the research literature changing our under standing of
this disease.

Methods. Published studies over the past decade focusing on the epidemiology, phenomenology, comorbidity, and
treatment of depression in the elderly were reviewed.

Results. The prevalence and phenomenology of depression in late-life varies with age. It remains highly prevalent in the
elderly population, and certain vulnerable populations of older adults are at special risk. Further, the morbidity of late-life
depression on physical health, social support systems, and overall functioning is considerable, making depression a leading
cause of disability in elderly adults and a risk factor for mortality and suicide as well. Findings suggest a heterogeneity in
etiology and in treatment response among older adults with depression, and differences from younger adults as well.
Conclusions. This paper reviews our current understanding of late life depression and the implications for treatment and

prevention. In addition, we review current research questions and future considerationsin thisfield.
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INTRODUCTION

Depression in late-life is a serious and frequent cause of
emotional suffering in the elderly. Its prevalence is high in the
community, but certain vulnerable populations of older adults
are at special risk. Further, the morbidity of late-life depression
on theindividual’s physical health, social support systems, and
overall functioning is considerable, making depression a lead-
ing cause of disability in elderly adults and a risk factor for
mortality as well. Because of the serious impact late-life
depression has on the individual, compounded by the quickly
expanding population of elderly in the US, the last few years
has witnessed an explosion in the research literature on late life
depression (1). Interesting findings have emerged that have
challenged our understanding of this disease and its treatment.

This review will address the magjor research findings of
the past few years regarding the epidemiology and phenom-
enology, the emerging etiological and mechanistic under-
standings, and the revised treatment guidelines for late-life
depression.
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Epidemiology

Though depression is a serious health issue throughout the
life cycle, epidemiologic studies have found that the prevalence
of major depressive disorders varies by age. In the US, depres-
sionishighly prevalent in older adults (see Table 1). Overal, the
estimated prevalence of geriatric major depression in the general
population is 1-4%, describing nearly 5 million adults age 65
and older (2-8). However, this does not include the number of
older adults that are affected by clinically significant depressive
symptoms that do not quite reach the criteria for mgjor depres-
sive episodes. Among community-dwelling older adults, minor
depression rates range from approximately 8-16% (2,7,9). There
isno significant racia or ethnic difference, but major depression
iS more common among women compared to men throughout all
ages, adifference persisting into late life (10).

The rates of depression in older adults also vary by setting.
MDD has been identified in 5-12% of elderly patients treated
in primary care settings (6,11-13). Rates of depression in
patients admitted to acute medical hospitals have been found to
range from 5%—-44% (14,15). The prevalence of depression in
nursing care facilities may be even higher. Smallbrugge and
colleagues (16) evaluated nursing care residents at 14 facilities
in the Netherlands and found that depression was present in
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17.1% of patients, though other studies have estimated even
higher rates of depression—some exceeding 25% (17).

Phenomenology

Age affectsthe clinical presentation of depression. Brodaty et
a. (18) surveyed 810 mixed age patients presenting to a Mood
Disorders Unit for admission. They found that melancholic and
psychotic depression were more common with older patients
compared with younger patients. Significantly, they also found
that the clinical presentation and subjective assessment of
depressive symptoms differed between the two age cohorts. For
older adults with depression, clinician-rated “depression sever-
ity” scale scores were increased while patient-rated “ subjective”
depression scale scores were decreased compared with younger
adults with depression. Further, analysis of the data found that
the increased severity noted on clinician assessments was related
to age and not to depressive recurrence.

The authors suggested two explanations for this disparity: the
propensity for older adultsto accept depressive symptoms as “nor-
mal,” or the possibility of differences in scale items between
cohorts. Gatz & Hurwicz (19) have noted that depressive symp-
tom severity ratings may be inflated because of increased endorse-
ment of somatic symptoms resulting from comorbid age-related
general-medical problems. The total score is higher because the
somatic symptoms of depression may be scored higher due to the
real medica problems more often found in older adults. However,
the low subjective scale scores noted in depressed older adults
(despite potentially increased overall severity of depression types)
may be an indication that older adults are less likely to report fed-
ing “sad” or having a“ depressed mood.”

Many researchers have observed that in contrast to
depressed younger patients who typically report feeling sad,
sadness often is not a presenting complaint in older patients
with MDD. Husain and colleagues (20) contrasted the present-
ing symptoms of younger and older adults with depression
enrolled in the Sequenced Treatment Alternatives to relieve
Depression (STAR*D) Study. They found that older patients
had more middle and terminal insomnia, less irritability, and
less hypersomnia than younger depressed patients. They were
aso less likely to hold negative views of themselves or of their
future, and were less likely to report previous suicide attempts.
Gallo and Rabins (21) have suggested that signs other than
reported sadness should be emphasized in diagnosing depres-
sion in older adults. These include hopelessness, helplessness,
anxiety, complaints of memory loss with or without objective
signs of cognitive impairment, anhedonia, slowed movement,
irritability, disinterest in personal care, poor adherence to med-
ical or dietary regimens and unexplained somatic complaints.

Two of these symptoms deserve closer scrutiny. The first,
unexplained somatic complaints, may be particularly important in
the correct diagnosis of late-life depression. Kim et a. (22)
applied the Item Response Theory to mixed age depressive adult
subjectstaking the Beck Depression Inventory (BDI). They noted
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that somatic symptoms were much more often reported by older
adults with depression than younger adults, especially when
depression was more severe. Wallace and Pfohl (23) reviewing
responses to the 24-item Hamilton Rating Scale for Depression,
found that symptoms of guilt and suicide ideation showed genera
decline with age, whereas the only symptom showing a signifi-
cant increase was hypochondriasis. These findings support the
long-standing observations that depressed el ders frequently focus
on somatic complaints when describing depression.

The second symptom of concern, anxiety, is aso frequently
observed by or reported to physicians by elderly depressed
adults as a primary problem (rather than depressed mood),
making a correct diagnosis difficult. Anxiety is a frequent
comorbid symptom with depression, and may be seen in as
many as 65% of older patients with depression (24) even
though anxiety disorders are thought to decline with age (25).
In fact, several reports suggest that older adults might be more
likely than younger patients to manifest a mixture of anxiety
and depression (24,26). Because of this, adiagnostic syndrome
of “mixed anxiety-depressive disorder” has been proposed as
clinically and heuristically useful for older patients (27). Crite-
riafor thisdisorder are listed in the DSM-1V Appendix (28).

Because depression is a life long illness, some researchers
have suggested that late-onset versus earlier-onset (or recur-
rent) major depressive episodes may represent distinct phe-
nomenological entities (29). Epidemiologically, about 30% of
cases of major depression in old age represent late-onset
depression (1). Clinical studies have reported differencesin eti-
ology and symptoms between early-onset depression and late-
onset depression in late life though findings have not been
consistent. Findings of higher rates of family mood disorders
in patients with early onset depression (30,31) have suggested
an increased genetic susceptibility for earlier age of onset,
while a different etiological mechanism for late-onset depres-
sion has been suggested due to increased findings of vascular
pathology (32,33). Phenomenolgically, some researchers sug-
gest that late-onset depression may have increased symptoms
of guilt, anxiety, and apathy (34,35), though this has not been
found by others (31,36). However, in contrast to early-onset
(or recurrent) depressions in late-life, late-onset depressions
are associated with more cognitive and executive dysfunction,
characterized by specific deficitsin tasks of attention and exec-
utive function. These deficits are associated with increased
anhedonia and, significantly, cardiovascular comorbidity (37).

Etiology and Mechanism

Depression varies in prevalence and phenomenology by
age, but it also varies within the older age cohorts. This sug-
geststhat the etiology and mechanisms of depression are multi-
ple and attributable to a balance of biological, social, and
psychological concerns. To review the risk factorsidentified in
each domain is beyond the scope of this paper. However,
Blazer and Hybels (38) have identified specific risk and protective
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factors especially relevant to depressive symptoms and disor-
ders of late life. These include biological risks (such as genetic
polymorphisms or mutations, low levels of DHEA, cortical and
subcortical ischemia, and Alzheimer’ s disease) and psycholog-
ical protective factors (such as socio-emotional selectivity and
wisdom).

Overdl, the influence of genes appearsto be less powerful for
depression in late life compared with younger adults. As noted
previoudly, ahistory of family mood disordersislesscommonin
elderly depressed with late-onset disease than elderly depressed
with early-onset, and less in the general elderly depressed popu-
lation compared with younger cohorts (31,39). Yet, genes do
continue to play a significant part in elderly depression. Twin
studies of older adults in Sweden have shown that genetic influ-
ences accounted for 16% of the variance in total depression
scores (as measured by the Center for Epidemiologic Studies
Depression Scale [CES-D]) and 19% of somatic symptoms.
However, genetic influences had minimal effect on the variance
of specific symptoms of depressed mood and affect (19).

Support for specific genetic markers identified to be poten-
tially related to late-life depression has not been consistent. For
example, despite early optimism, no association between the
apolipoprotein E4 alele and depressive symptoms was found
in acommunity sample (40). Better support has been identified
for genes that seem to relate cerebral vascular lesions and asso-
ciated depression. Hickie and colleagues (41) found that
patients with late-onset major depression exhibited a higher
frequency of C677T mutation of the methylene tetrahydro-
folate reductase (MTHFR) enzyme compared with controls.
They suggested that this mutation may place older persons at
risk for major depression associated with cerebral vascular
lesions (vascular depression). Depression is also one of the ini-
tial symptoms of cerebral autosomal dominant ateriopathy with
subcortical infarcts and leukoencophalopathy (CADASIL), a
disease associated with the notch 3 gene. Finally, genetic influ-
ences of serotonin modulation may continue to be seen in late-
life depression. An analysis of three longitudinal twin studies
of the elderly in Sweden (mean age 73) found an association
between the 5-HTR,, gene promoter polymorphism and
depressive symptoms for the A/A genotype (42).

These preliminary findings have suggested that genetic poly-
morphisms or mutations may predispose older adults to develop
depressive symptoms through vascular changes in the brain
(43,44). Interestingly, the association of depressive symptoms
and vascular risk factors has long been recognized (45). In fact,
depression is afrequent outcome of stroke, occurring in approxi-
mately one-fourth of al stroke survivors (46). It has been
hypothesized that depression itself may predispose to vascular
disease through a variety of mechanisms such as effects of hypo-
cortisolemia, immune activation, depression-related platelet
aggregation leading to increased thrombosis, or by depression-
related poor compliance with medical treatment for an underly-
ing illness (such as diabetes, obesity, etc). It is also suggested
that depression and vascular disease may be associated by a
shared underlying etiology, such as atherosclerosis (see 47).
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MRI investigations have shown that depression is linked
with white-matter hyperintensities (WMH), areas of bright
regions seen in the brain parenchyma on T2-weighted MRI
scans. These lesions are thought to represent vascular injury to
white-matter tracks and are frequent findings on MRI scans as
people age. However in certain individuals, these WMH may
contribute to the disruptions of neural circuits associated with
depression (32,33,48). Diffusion tensor imaging (DTI) isarel-
atively novel MRI technique that is thought to be particularly
useful in assessing the disruption of neural white matter cir-
cuits. It does so by measuring the direction of water molecule
movement in brain tissue. When unrestricted by any barriers,
water moves (or diffuses) randomly in all directions. How-
ever, when constrained by barriers such as neuronal cell walls,
water moves/diffuses along the planes of those barriers. It is
hypothesized that WMH represent a disruption of the rela-
tively ordered direction of neuronal tracts, and can be mea-
sured by a decrease in the directional diffusion of the water
molecules seen in DTI. Studies of elderly depressed subjects
have found a reduction of white matter fractional anisoptery
(FA) values in widespread regions of the frontal and temporal
lobes of depressed patients representing disruption of white
matter tracts (49). Taylor et a. (50) specifically found that
microstructural changes noted on DTI in the white matter of
the right superior frontal gyrus are associated with late-life
depression. White matter microstructural abnormalities lateral
to the anterior cingulate has also been associated with a low
rate of remission from depression (51).

Because of this, researchers have proposed a new classifica-
tion of depression: vascular depression (32,33). This diagnosis
is associated with features of increased lassitude, a history of
hypertension, and poorer outcomes, but not a family history of
mental illness or loss of libido (52). Impairments noted in vas-
cular depression resemble impairments in frontal lobe syn-
dromes. Cognitive and executive function testing has
supported the neuroanatomic findings. This may also explain
why late-onset depressed adults demonstrate more impai rment
in visuospatia ability, memory, speed of information process-
ing and executive functioning deficits (37,53,54) (findings
consistent with late-life depression discussed above).

The vascular lesions may also increase older patients
vulnerabilities toward the development of subsequent depres-
sion, particularly in the face of life-event stressors or changes
in social support (52). Heiden and colleagues (55) studied the
clinica and MRI WMH findings of 31 depressed elderly
subjects at baseline and again 5 years later. They found that
subjects with greater extent of WMHSs had more severe depres-
sions (as measured by the HAM-D), more severe longitudinal
courses of depression, and a lower Mini-Mental State Exami-
nation (MM SE) score. Holley and colleagues (56) ascertained
that the depressogenic effect of stress was stronger in the pres-
ence of significant vascular risk. Thus, vascular disease may
disrupt mood regulation circuits in the brain, which in turn
increases vulnerability to depression by decreasing a person’s
ability to respond to stressful events.
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Recent interest in etiologic mechanisms of late life depres-
sion has also focused on structural changes in certain regions of
the brain. Volumetric neuroimaging research currently suggests
that elderly depressed have significant abnormalities in the
frontal lobes (particularly the orbital fronta cortex), the tempo-
ral lobes (especialy the hippocampus and amygdala), and basal
ganglia—areas related to the cortical-striatal -pallidal-thalamus-
cortical pathway (see 57). These findings are largely consistent
with MRI findings in younger depressed adults.

The etiological mechanisms for these findings are still
unclear, but interesting hypotheses have emerged. For exam-
ple, studies of the hippocampus in elderly depressed subjects
have found decreased volumes. Sheline and colleagues (58)
suggested that the changes in hippocampal volume may be
related to glucocorticoid toxicity caused by an excess in stress
hormone levels induced by a long duration (or early onset)
depressive illness. However, Steffens and colleagues (59) have
argued that the hippocampal volume loss may be related to an
early dementia process in which depression is a preclinical
symptom of dementia. Taylor and colleagues (60) have sug-
gested that the hippocampal reductions may be related to a
more complex interaction of depressiveillness and genetic vul-
nerability. They suggest that early-onset subjects homozygous
for the g/s allele of the serotonin transporter gene may have
decreased hippocampal volume attributable to increased sus-
ceptibility to theincreased glucocorticoid levels causing neuro-
toxic effects on the hippocampus, whereas |ate-onset
depressive subjects homozygous for the I/l alele may have
decreased hippocampal volume attributable to increased sus-
ceptibility to subcortical ischemic disease causing increased
risk for depression and dementia.

The association of dementia and late life depression remains
amajor concern to researchers and clinicians. As noted above,
cognitive and executive problems are not infrequently seen in
late life depression, especially when associated with vascular
changes or late-onset. The depression/dementia syndrome may
have alarge overlap of common pathophysiology (61). Depres-
sion is frequently associated with Alzheimer’'s disease (AD).
Further, older adult depressed patients who present with asso-
ciated cognitive impairment have an increased risk of develop-
ing AD over the next 5 years, even when the cognitive
problems resolve (62). However, a recent study published by
Ganguli and colleagues (63) has challenged this assumption. In
their sample of 1,265 depressed older adults (age 67 and older)
who were followed for 12 years, 171 eventually developed
dementia. They found that depressive symptoms were indeed
associated with cognitive impairment, but the depressive
symptoms were not associates with the subsequent develop-
ment of cognitive decline leading to dementia.

Studies of neurotransmitter involvement in depression have
recently focused on reduced serotonin function and abnormali-
ties in the hypothalamic-pituitary-adrenal (HPA) axis. In
younger adults, the role of the SHT system in relapse of
depression has been studied using acute tryptophan depletion
(ATD). This technique involves consumption of a balanced
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amino acid drink that is lacking in tryptophan, thus reducing
periphera tryptophan levels by 70%-80% as well as central
serotonin synthesis (64). Findings in younger adults have
shown profound reductions in mood during ATD in patients
who had recovered from depression (65,66). This technique
was applied to 16 elderly adults who had recovered from a
depressive episode (67). Contrary to findings in the younger
populations, there was no evidence of mood change in the eld-
erly though cognitive functioning (particularly working mem-
ory) did appear to decline transiently. The authors suggested
that older recovered adults may be more sensitive to acute dis-
turbances of the 5SHT system than younger recovered adults. In
a related study, Porter et a. (68) did not find that elderly
patients recovered from depression had any greater vulnerabil-
ity in the hypothalamic 5SHT pathways to ATD, though there
was reduced reactivity of the HPA axis compared with healthy
subjects.

In summary, biological vulnerability to depressive symp-
toms are significant in late life, though they may be different
than those faced in early adulthood. There appear to be genetic
vulnerabilities, though the most promising associations cur-
rently noted are related to vascular changes and the serotoner-
gic changes which may also be seen in mid-life depressions.
Finaly, however vascular changes may occur, these appear to
be directly related to late-onset depression.

Clinical Implications

Prognosis

In most longitudinal clinical studies, major depression in
older adults exhibits a chronic remitting course (69-72).
Mitchell and Subrahim (73) conducted a metanalysis review-
ing studies that examined age at presentation/recruitment ver-
sus studies of age at first episode of depression. They found
that when controlling for confounding variables, remission
rates of depression in patients in late life were little different
from those in midlife, but relapse rates appear higher. They
also found that elderly patients with early-onset depression are
more likely to have had a higher number of previous episodes,
which adversely influences prognosis compared to elderly
depressed patients with late onset of illness. Husain et al. (20)
recently reviewed the relationship between current age and
depression severity, course of illness, presenting symptom fea-
tures, and comorbid symptoms on the 1,498 subjects enrolled
in the Sequenced Treatment Alternatives to relieve Depression
(STAR*D) Study. Older patients (ages 51—75) endorsed longer
durations of illness, more major depressive episodes, a later
age of onset of their first major depressive episode, and more
general medical comorbidities.

Suicide

Suicide rates increase with age and are very high among
those 65 years and older, ranging from 5-10% of the depressed
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population (74). In 2001, 5,393 Americans over age 65 com-
mitted suicide. Of those, 85% (n=4,589) were men and 15%
(n=804) were women (75). Women appear to have a higher
incidence of suicide attempts (76), while men have a higher
incidence of suicide completion. Because of this, late life sui-
cide is characterized by less warning and higher lethality (77).
Firearms were used in 73% of suicides committed by adults
over the age of 65 (75).

Older adults who are suicidal are also more likely to be
divorced or widowed, living alone, and experience stressful
life events (financial problems, interpersonal problems) and
have a greater prevalence of depression, substance abuse
(78,79) and physica illness (74,77,80-82). In a review of sui-
cide risk among psychiatric inpatients in Denmark, Erlangsen
and colleagues (83) noted that affective disorders had almost a
twofold higher risk of suicide among psychiatric inpatients
than other types of disorders, while patients with dementia had
a significantly lower risk ratio of 0.2. More than half of
suicides occurred either within the first week of admission or
discharge. Inthe US, most elderly suicide victims were seen by
their primary care provider a few weeks prior to their suicide
attempt and diagnosed with their first episode of mild to mod-
erate depression (81). Contrary to expectation, elderly persons
who commit suicide do not have increased rates of severe or
terminal illness (84).

Mortality

In community studies, there was no clear association
between depressive symptoms and all-cause mortality among
older participants of the ECA study when other known causes
of mortality were included in the logistic analysis (85). How-
ever, in clinical populations a relationship between depression
and mortality has been consistently found. Murphy and col-
leagues (86) examined all-cause mortality in a4-year follow up
study involving 120 depressed elderly psychiatric inpatients
compared with 197 age- and gender-matched control subjects.
Among the depressed women, mortality was twice the
expected rate; among the men, it was three time the expected
rate. Many researchers (87-90) have found that elderly patients
hospitalized for medical illness had a higher mortality rate dur-
ing the hospitalization than matched controls who were not
depressed. Rovner and colleagues (91) also found greater death
rates among elderly nursing home patients with depression.

Health Service Utilization

Depression in late life leads to an increased use of hospital
and outpatient medical services (19% increase in number of
outpatient encounters, 30% increase in total outpatient charges)
(92-94). Unlike younger patients, who are more proneto see a
specialist regarding physical and psychological health, most
older adults tend to seek care from their primary care physi-
cians. For example, Garrard et a. (95) reported that the preva
lence rate of elderly outpatients who are treated in the primary
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care sector varies between 17-37%. However, despite the com-
mon prevalence, late-life depression is often under-recognized
and under-treated, particularly in non-psychiatric settings (96).
It has been suggested that this may be due in part to expecta-
tions by the primary care physician (“depression is a normal
part of age or illness”), or the fact that (as noted above) elderly
depressed tend to express more somatic complaints rather than
sadness complaints. Thus missed cases occur because the term
“depressed” is never used as a subjective complaint.

Koenig (97) surveyed 404 consecutively admitted subjects
with CHF (157 who met criteria for major depression) and
found that fewer than 50% of patients with major depression
received treatment, and only 12% had psychiatric consulta-
tions. Fewer than 50% of patients with MDD in primary care
settings receive treatment with antidepressants (93,98-101) or
see amental health specialist (102—104).

Disability

Major depression is a leading cause of disability in adults.
In elderly patients, both depression and medical illness have an
additive effect on disability and lead to an increase in mortality
and nursing home placement (63,96,105-108). Depression
severity is a predictor of variance in instrumental activities of
daily living (IADL) (109). Treatments that result in areduction
in the severity of depression leads, one year later, to a reduc-
tion of approximately 50% in the number of days burdened by
disability (110).

Comorbidity

Medical Comorbidity

As noted previously, depression is a risk factor for medical
illnesses and may worsen the course of the comorbid illnesses
(111,112) while medical illnessis arisk factor for the develop-
ment or worsening of depression and can mask depressive
symptoms (98,113). In an analysis of 1,801 depressed older
adults, Harpole and colleagues (114) found that patients suf-
fered from an average of 3.8 chronic medical conditions. There-
fore al discussions of the biologica etiology of depression
must respect the interaction of depression and medical illness,
because depression among the medically ill in late-life is com-
mon (1). This is especially noteworthy due to the high preva-
lence of depressive symptoms in general medical inpatients,
primary care practices, and extended health care services.

The interaction between medica illness and depression is
complex. Kraaij and colleagues (115) conducted a meta-analysis
of 25 studies evaluating negative stressors and their relationship
with depression. Hedlth status consistently was associated with
depressive symptoms in older adults. Fiske and colleagues (116)
also found that health status was correlated with depression, but
new illnesses did not necessarily predict worsening of depressive
symptoms longitudinaly. This suggests that older and younger
adults' reaction to illness and depression may not be different.
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Medical illnesses are much more likely to occur in older adults,
but it should be noted that most older adults who experience sig-
nificant medical illnesses do not become depressed.

The interaction between depressive disorders and cormorbid
medicd illnesses are significant for the wide variety of associa
tions. Specia attention has been given to several conditions that
are prominent in the elderly, such as cardiovascular disease, lung
diseases, endocrine disturbances (especialy thyroid diseases, dia
betes, and obesity), orthopedic problems (such as hip fractures),
neurological diseases (such as Parkinson’ s disease or stroke), can-
cer, chronic pain, Huntington’ s choreaand multiple others. For the
purposes of thisreview, three common medica conditions comor-
bid with depression in the elderly will be highlighted: coronary
heart disease, cancer, and neurological disease (see Krishnan et dl.
(113) for more in depth discussion on medica comorbidities).

Coronary Heart Disease. Studies have consistently found
high rates of depression associated with cardiovascular disor-
ders. For example, for patients admitted to the hospital for
diagnostic cardiac catheterization or an acute myocardia inf-
arction, studies have shown consistently that approximately
20-30% have major depression (117,118). For patients with
congestive heart failure, estimates of the prevalence of major
depression have ranged from 17% to 37% (119). Depressed
elderly are also more likely to have associated cardiac risk fac-
tors when compared with non-depressed elderly (120).
Tiemeier et al. (121) assessed 4,019 older adults and found a
strong association between atherosclerosis and depression in
the elderly (see discussion of vascular depression above).

The morbidity of depression and comorbid CHD is signifi-
cant because patients with comorbid depression have worse
medical outcomes compared with those without depresson
(122). This included increased risk for re-hospitalization days
after angioplasty or CABG (108, 123), greater mortality after
MI (118,124), and more disability (125). Further, depression
itself can be an independent risk factor for heart failure among
elderly women (126) or an independent predictor for further
cardiac events (117,127). Datafrom the Cardiovascular Health
Study (128) show that in older adults, depression is associated
with increased mortality after controlling for disease severity,
indicators of subclinical disease, demographic factors, and
other biological and behavioral risk factors. Significantly, even
minimal symptoms of depression are associated with increased
mortality after myocardial infarction (129).

Cancer. Cancer remains a frequent cause of morbidity and
mortality among the elderly. Many studies have documented
the comorbidity of depression in various cancers from 1-42%
(130). Patients with cancers of the pancreas, lung, or head and
neck are especially at risk (131), though the diagnosis of can-
cer is a crisis point for many people and all report differing
amounts of distress. Aragona et a. (132) found that 62% of
newly diagnosed breast cancer patients had some depressive
symptoms. Comorbid depression is associated with increased
functional impairment and poorer quality of life (133).

Neurological Disease. Asnoted before, neurologica diseases
in the elderly, especially the elderly depressed, are common.
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Studies have suggested that the prevalence may range from
1040% (134). A recent study (135) interviewing 300 newly
evaluated elderly with neurological disease found that 27% had
acomorbid major depressive episode. The depression tended to
persist, with 48 of the 54 patients still reporting significant
depressive symptoms at 8 months. In areview of studies from
around the world, the prevalence of major depression after
stroke was noted to be approximately 20%, while the preva
lence of minor depression was 19% (46). Left side stroke is
more likely to lead to early onset (<3 months) of depression,
while aright sided stroke may more likely lead to a later-onset
depression (136). For patients with Alzheimer’s disease, the
prevalence of depression is approximately 20% as well, while
up to 30% may have minor depression (61). In mild cognitive
impairment, significant depressive symptoms are noted in up
to 36% of patients (137). Comorbid depression in Parkinson’s
disease (PD) ranges from 15-50% (138,139), and depression
may be an early hallmark for the development of PD (140).

Depression is an independent risk factor for physica dis-
ability in patients with neurological illnesses (135). Studies
have found that increased cognitive impairment post stroke is
related to comorbid depression (46). Comorbid depression is
also a strong independent risk factor for mortality after stroke
(141,142). For patients with mild cognitive impairment,
comorbid depression is a predictor of progression to Alzhe-
imer’ s disease (137). The presence of depression in dementiais
also a source of increased disability and mortality (143).

Psychiatric Comorbidity

Co-occurring psychiatric disorders are associated with
poorer treatment responsesin late life MDD. The prevalence of
anxiety disorders in elderly MDD has been reported between
10-50% (5,144-147), primarily generalized anxiety disorder
and phobias. Anxious depression tends to be more prominent
in the “younger old,” and have greater suicidal ideation, more
impairment of subjective social support, more severe depres-
sive symptoms, and a longer time to remission (146,148).

With a prevalence of 15-30%, elderly patients with MDD
have a 34 fold higher risk of having a comorbid acohol use
disorder compared with non-depressed elders (149). Personal-
ity disorders occur in 10%—-30% of patients with late life major
depression, particularly in patients with early onset depressive
illness. Cluster C disorders predominate, while Cluster B diag-
noses arerare. The presence of a Cluster C personality disorder
comorbid with late life depression was associated with alonger
time-to-response during acute treatment and non-response in
continuation or maintenance treatment (150).

Treatment and Management

Psychopharmacologic

Antidepressants have become the “foundation” and primary
treatment for moderate to severe depression in older adults (1).
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In the past few years there have been severa systematic
reviews and meta-analyses of current published evidence on
the efficacy and treatment challenges for pharmacologic inter-
vention in late-life depression (112,151-154). The main con-
clusions of these studies reviewing antidepressant treatment for
late-life depression are briefly summarized:

1. Efficacy: All classes of antidepressants, including the selec-
tive serotonin reuptake inhibitors (SSRIs), tricyclic antide-
pressants (TCAs), and monoamine oxidase inhibitors
(MAOQISs) have similar efficacies.

2. Tolerability and Safety: The intensity of adverse events as
measured by withdrawal rate from clinical trials may be
Similar across classes,

3. Treatment Factors. Antidepressants should be given for at least
four weeksto have abeneficia effect compared to placebo.

Efficacy

Aswith all summarizing statements, it should be noted that
each of these points must have some qualifications. First, as
many of the reviews and critiques pointed out
(112,151,153,154), there are relatively few placebo-controlled
studies examining efficacy in late life depression. Thisis espe-
cidly true for the newer antidepressants (e.g., venlafaxine,
duloxetine, etc.), requiring information on their use in older
adults to be inferred from trials conducted in younger adults.
However, several recent studies have demonstrated similar
efficacies of duloxetine (155,156), venlafaxine (157), and
buproprion (158) when compared with other antidepressants.

Secondly, generalization from the studies to the general eld-
erly population is somewhat limited since most of the available
clinical trials had small study sample sizes of late-life depres-
sion patients. In the past three years, four studies have been
published that have increased the power of their findings by
using larger samples. These include placebo-controlled trials
with fluoxetine (159), paroxetine (160), and sertraline
(161,162). Table 2 lists all published placebo-controlled trials
of antidepressants available in the US for late-life depression.
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Thirdly, it should be noted that not all studies demonstrated
efficacy in late-life depression. Taylor and Doraiswamy (151)
note that of the 12 placebo-controlled trials they examined for
antidepressant efficacy in late-life depression, 71.5% of thetri-
as reported significantly greater efficacy with drug than pla-
cebo. Trias that were published that did not separate from
placebo are noted in the comment section of Table 2.

Fourth, generalization from the clinical trials to the individ-
ual elderly depressed patient may be difficult because many of
the studies did not include subjects with comorbid medical ill-
nesses or cognitive impairments (frequent findings in elderly
patients) (151). Severa specific studies did address samples
with comorbid medical illnesses, or included sub-analyses for
comparison of comorbid medical illnesses. Citalopram (163)
and fluoxetine (164) have been found effective in the treatment
of post-stroke depression compared to placebo, and for mainte-
nance therapy. Sheikh et a. (162) examined a large group of
elderly depressed with and without comorbid medical illness.
They found sertraline to be efficacious and well-tolerated in
elderly depressed compared with placebo regardless of the
presence of comorbid medical illnesses. Interestingly, two
studies in medical inpatients (165,166) both failed to differen-
tiate active drug from placebo. Evans and colleagues (165)
though did find that patients with serious physical illness who
completed 5 weeks or more (N=37) showed a significant
improvement in mood if treated with fluoxetine compared with
placebo. Systemic review by Wilson et a. (154) found that all
classes of antidepressants remained effective for the treatment
of late-life depression in patients with physical illnesses. How-
ever, older patients and patients with late-onset depression are
at increased risk of medical comorbidity, which continuesto be
arisk factor for poor antidepressant tolerability (see below).

In order to better assess the impact comorbid medical ill-
nesses have on late-life depression, 1,801 patients were
enrolled at 18 primary care sites through the Improving Mood-
Promoting Access to Collaborative Treatment (IMPACT) trial.
Patients were treated by a care manager who offered education,
care management and antidepressant treatment or brief psycho-
therapy under the supervision of a psychiatrist and primary

Tablel Studies of Incidence and Prevalence of Major Depression in Late Life in Community Samples

Prevalence
Authors Study/L ocation Age Sample Size Instrument Depression Minor Depression
Blazer et al. 1987 (3) Epidemiologic Catchment 65+ 1,300 CES-D 0.8%(women 2% dysthymia
Area Study USA 1.4%;Men 0.4%) 4% minor depression
Copeland et al. 1987 (194) Liverpool, England 65+ 1,070 GMS-AGECAT 2.9% 8.3%
Newman et al. 1998 (195) Edmonton, Canada 65+ 1,119 GMS-AGECAT 11.2%(women
14.1%;Men 7.3%)
Beekman et al. 1995 (5) Netherlands 55-85 3.056 CESD 2.0% 12.9%
Steffens et al. 2000 (7) Cache County, Utah, USA 65-100 4,559 DIS, modified 3.7%(women 4.4%; 0.2% dysthymia
Men 2.7% 1% minor depression
Chong et a. 2001 (196) Taiwan 65+ 1,500 GMS-AGECAT 5.9% 15.3%
Chen et al. 2004 (197) Hiefel, China 65+ 1,736 GMS-AGECAT 2.2%
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care expert. Recent published findings (114) noted that patients
with comorbid medical illnesses had higher severity of depres-
sion at baseline, but responded to treatment as well as those
without comorbid illness. The number of medical comorbidi-
ties was not a factor in treatment response.

In addition, Alexopoulos et a. (167) studied treatment
response in 112 nondemented elderly patients with major
depression with citalopram, focusing on executive function and
medical burden. They found that the patients with disturbances
in executive function were more likely to have poor outcomes,
though impairment in other Dementia Rating Scale (DRS) cog-
nitive domains did not significantly influence the outcome of
depression. They concluded that this disparity (which sug-
gested problems in frontostriatal-limbic integrity in late life
depressed patients) supported observations of the role of spe-
cific frontostriatal-limbic pathways (see etiological discussion
above). These results underline the observation (151) that there
is a significant heterogeneity in geriatric depression, and that
current definitions of depression do not fully capture the large
spectrum of depressive disorders. For example, the mixed
results noted in the medical inpatient trials and nursing home
populations, as well as the high placebo response rate, suggests
that depression may be experienced due to psychosocia rea
sons (less family support, bereavement, loss of independence,
etc.) which complicate treatment and may be less amenable to
pharmacologic therapy.

Fifth, some researchers have suggested that depression in
late life has arelatively poor prognosis compared with depres-
sive episodes in younger patients. Recently, Mitchell and Sub-
ramaniam (73) conducted a systematic review of comparative
studies eval uating the response relationship of elderly and mid-
dle aged depressed patients. They found that when confound-
ing variables were controlled, remission rates of depression in
the elderly are similar to those in midlife. However, they aso
noted that relapse rates appear to be higher for the elderly

group.

Tolerability and Safety

Tolerability of antidepressants in elderly is a difficult topic
in which to make firm summarizing statements. As noted
above, withdrawal rates between SSRIs and TCAs were com-
parable on systemic review of clinical trials; however, this may
not necessarily mean that all antidepressants are equally tolera-
ble among sub-populations or individuas. When a sub-analysis
was conducted by Mottram et a. (153) comparing classica
TCAs (amitriptyline, clomipramine, doxepin, and dothiepin)
with SSRIs (paroxetine, citalopram, fluoxetine and fluvoxam-
ine) and removing the “related TCAS’ (trazodone and
mianserin) from inclusion, both TCA and SSRI classes had
similar efficacy but the classical TCA recipients were more
likely to be withdrawn due to “side effects.” These findings
probably reflect the different side effect profiles of each class.
As noted by Mottram et a. (153), classical TCA recipients
experienced more gastrointestinal (a ratio of 4.6 side effect
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experiences for each 10 TCA recipients compared to 2.9 expe-
rienced by 10 SSRI recipients) and neuropsychiatric side
effects (4.1 side effects experienced by 10 classical TCA recip-
ients compared to 2.3 side effects experienced by 10 SSRI
recipients). Other side effects, especialy anti-cholinergic and
sedating effects must be considered individually for each med-
ication. Because of the side effect profiles, Cole et al. (168)
have suggested that tricyclic antidepressants may have more
contraindications for their use in older depressed patients,
especialy those with medical complications.

Treatment Considerations

As note above, efficacy of antidepressant have been found
to be similar among the various classes of antidepressants, but
the choice of agentsis usually determined by patient character-
istics such as prior response, tolerability (see above), drug
interactions, compliance, and frailty (169). While a recent evi-
dence-based analysis of treatment guidelines for late-life
depression found that either antidepressants alone or in combi-
nation with psychotherapy was recommended, no specific anti-
depressant or class of antidepressant was recommended (152).
In 2001 an expert consensus panel recommended that based on
the literature available at that time, the first-line treatment for
depression was an SSRI (specifically citalopram) (170).

Actua clinical practice found a variety of treatment pat-
terns. A recent poling of the APA’s Practice Research Network
members (171) found that for late-life depression, members
used a combination of medication and psychotherapy in 52%
of the time, while they used medication only 39% of the time.
Seventy-six percent of geriatric depressed patients received
antidepressants, of which 59% were on stable doses. SSRIs
were the most commonly used (30%), followed by tertiary
amine TCAs (12%) and secondary amine TCAs (5%). The
most common SSRI used was fluoxetine.

As noted in the summaries, reviews of the literature sug-
gested that antidepressant trials should last at least 46 weeks.
Some studies however, have suggested that older adults may
take longer to recover from depression than younger adults (4)
and recovery may continue through week 12. A recent study by
Mulsant and colleagues (172) evaluated 472 late-life depres-
sion patients through 12 weeks of treatment. They found that if
patients have shown at least a partial response by the fourth
week of treatment, then most became full responders within
the next four weeks. However, if patients did not show any
response by the fourth week, then the potential for full
response during the following 8 weeks was very low. One
study (173) evaluated the use of citalopram augmented with
methylphenidate for the treatment of acute major depression in
elderly subjects. They found that the combination of citalo-
pram and methylphenidate demonstrated an accelerated
response compared with citalopram monotherapy, though both
treatment arms showed efficacy over the 10 week period.

In their comparison of treatment response between older
and younger adults, Mitchell and Subrahim (73) found that

vol. 19 no. 4 2007



MANAGING DEPRESSION IN GERIATRIC POPULATIONS

older patients responded similarly to younger adults, but that
older adults had higher relapse rates. This suggested that the
duration of treatment for depression in older people may need
to be carefully considered. Klysner et a. (174) found that the
SSRI, citalopram, compared with placebo helped prevent
relapse when used up to 48 weeks (32% vs. 67%) in late life
depression. The expert consensus panel (170) recommended
continued treatment with antidepressants for at least 12 months
after remission. This recommendation may be updated sincein
a more recent study, Reynolds et al. (175) found that elderly
depressed patients that responded to treatment with paroxetine
were less likely to have a recurrence if they continued to
receive treatment for at least two years. Some clinicians (169)
have suggested that treatment for recurrent late-life depression
should be for (12-36) months, while high risk recurrent
patients should be treated for at least 3 yearsto lifetime.

While physician practices are important, equally important
are the response and receptiveness of elderly patientsto receiv-
ing treatment. Givens and colleagues (176) recently explored
the attitudes that elderly may have toward antidepressant. They
found four themes that characterized resistance to antidepres-
sants: (1) fear of dependence; (2) resistance to viewing depres-
sive symptoms as a medica illness; (3) concern that
antidepressants will prevent natural sadness; (4) prior negative
experiences with medications for depression. They postulated
that improved treatment response could be obtained when
these issues were addressed.

Electroconvulsive Therapy

Electroconvulsive therapy (ECT) haslong been documented
to be an effective in the treatment of late life depression
(177,178), especially psychotic depression (179). Efficacy may
be also more pronounced in late-life depression comorbid with
cerebrovascular disorders, dementia, and Parkinson’s disease
(180). ECT should aso be considered for use in depressed
patients who have had a failure to thrive, severe suicidal ide-
ation, or previous good response to ECT. There is no evidence
that ECT causes any kind of brain damage, although transient
memory impairment is the main adverse effect (181,182). ECT
may be an aternative to treatment with antidepressants, but a
recent meta-analysis (180) could not draw firm conclusions as
to whether ECT is more effective or safer than antidepressants.

Other Somatic Interventions

There is very limited evidence for the use of other somatic
treatmentsin late life depression. Three studies have not shown
transcranial magnetic stimulation (TMS) to have any effect on
depression in older adults after two weeks (183-185), though
one study reported modest improvement in depressive symp-
toms when compared with sham treatment in stroke patients
with refractory depression (average age 64) (186). No studies
are currently available on the use of vagal nerve stimulation or
deep brain stimulation in the elderly depressed.
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Psychotherapy

In arecent article reviewing the evidence for psychothera-
peutic interventions in late life depression, Mackin and Arean
(187) noted that as recently as 1991, the National Institutes of
Health (NIH) consensus statement on treatment for late-life
depression ranked psychotherapy as a third-line treatment due
to the limited evidence available at that time. Since then, many
clinica trials and other types of studies have been conducted
developing treatment manuals and refining therapeutic
approaches. So successful have been efforts in developing spe-
cialized psychotherapeutic approaches for elderly depressed
that four meta-analyses (188-191) and one systematic review
(187) have been conducted on the emerging data.

Many different psychotherapeutic and psychosocia inter-
ventions have been described in the treatment of late-life
depression. These include cognitive behavior therapy (CBT),
interpersona psychotherapy (IPT), reminiscence therapy, life
review therapy, brief dynamic therapy, psychoeducation, and
diaectic behavior therapy (DBT). It is beyond the scope of this
article to review each of these, though it should be noted that
the most commonly studied psychotherapies have been the
“manualized” therapies, CBT, IPT, and DBT1 (187). The pro-
cess of manualization has allowed these treatments to be evalu-
ated in a clinica trial format. The result has been a strong
demonstration of success for acute treatment of late-life
depression, aswell as relapse prevention or with comorbid per-
sonality disorders. It has al'so been shown to be efficacious for
the treatment of minor depression as well.

Several studies have suggested that behavioral intervention,
especialy in the medically ill depressed, may be an extremely
effective intervention. Koenig (119) reported that in his series
of patients with CHF admitted to a medical hospital and then
followed over a (6-24) week period, patients with minor
depression responded best (unrelated to antidepressant usage),
while even subjects with major depression improved, (those
with less severe medical illness more than those with more
severe illness). Alexopoulous et a. (192) followed a series of
63 subjects with COPD and depression admitted for pulmonary
rehabilitation. Approximately 51% of subjects met criteria for
response (50% or greater reduction in depressive symptoms
scores from baseline), and 39% met criteriafor remission (final
Hamilton Depression scale score equal to or less than 10).
They noted that social support and satisfaction with treatment
were predictors of improvement and that improvement of
depression may be the result of behavioral interventions rather
than the use of antidepressant drugs. Finally, the recent publi-
cation of results from the IMPACT study found the brief ther-
apy and psychoeducation interventions, aong with
antidepressants, to be effective in the primary care setting as
well (114). Evidence based guidelines for treatment now
include combination treatment of antidepressants and psycho-
therapy as first line options for late-life depression (152). A
recent pole of geriatric psychiatrists (171) found that combined
antidepressant/psychotherapy treatment was the most common
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treatment approach for geriatric patients (52%), followed by
antidepressant treatment only (39%).

There is much more limited evidence that psychotherapy is
effective in maintenance treatment. While there are several
studies in non-geriatric depressed samples that support the effi-
cacy of psychotherapy interventions in the prevention of recur-
rences, the data for older adultsis mixed. Reynolds et al. (193)
found that therapy was helpful in the prevention of recurrences
among the young-elderly (ages 60-75), while a more recent
study focusing on the older-elderly (ages >70) did not find
monthly maintenance therapy effective. It has been postulated
that this negative finding occurred due to increased medical ill-
ness in the older group, or due to a sampling bias. Most of the
older-elderly group were in their first episode depression com-
pared with the younger-elderly group who had higher recurrent
depressive episodes in. Late-onset depression (as discussed
earlier) is a clinically heterogenous group whose depression
may more likely represent a preclinical stage of dementia and
thus less ability to participate meaningfully in therapy.

SUMMARY

Depression in late life remains a challenge for the clinician
as well as amajor public health concern. It is highly prevalent
in the community, but it also has an especially high risk among
medical and nursing care patients. Thus, good recognition and
treatment of depression must be a concern for the primary care
provider as well as the psychiatrist. This may be a challenge at
times, because phenomenologically late life depression may
differ somewhat from depression in younger adults. Specifi-
caly, older depressed individuals may complain less of “sad-
ness’ and more of “somatic complaints’. Late life depression
also tends to present as more of a chronic illness with frequent
relapses. Suicide is highly prevalent, and depression itself isan
independent risk factor for mortality and disability. Despite
this, the prognosis is good with adequate treatment. Current
antidepressants available in the US have shown great utility in
treating depression. Yet optimal treatment practices are still
being established.

Several challenges dtill await further study. First, a better
understanding of the etiology of late life depression is develop-
ing. Already, several factors have been identified to elucidate
the heterogeneity of this disease. Research findings support a
genetic association interacting with environmental events
throughout the life cycle that may increase vulnerabilities and
resiliencies to the development of depression. However, there
may also be specific genetic associations that relate more to the
development of depression in late life. These include vascular
disease vulnerabilities that are either causative or comorbid
with depression. Future neuroimaging studies (especialy with
DTI and PET techniques) and genetic studies will assist in our
understanding of these observations.

Secondly, this past decade has seen a great improvement in
clinica triads of antidepressants focusing on the elderly
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depressed. Also, clinical based trials such as the IMPACT
study have continued to guide our understanding of best prac-
tice. However, even the largest trials to date have demonstrated
a large placebo response, and a significant number of patients
till either do not respond, or continue to struggle with marked
residual symptoms (151). Moreover, the newer antidepressant
agents do not yet have adequate data about efficacy, and aug-
mentation and combination studies are lacking. Complicating
thisisthe problem of comorbidity in late life depression. More
research is required to assess interventions in the depressed
elderly with comorbid medical, psychiatric, or neurologic ill-
Nesses.

Finaly, the experience of being an elderly member of our
society needs to be carefully reviewed. Concern has been
expressed by multiple voices (1) that trends such as the erosion
of retirement plans, difficulty in accessing health care, and the
changesin core family and social ties during late life may place
additional burden on older adults, causing increased vulnera
bility to problems like depression.
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