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Objectives:Depression is a risk factor for cognitive decline and dementia. This risk may vary with age of
onset and depression subtype. Late onset depression (LOD, 60 years and older) is associated with more
cognitive decline, whereas early onset depression (EOD, before 60 years) is associated with more resid-
ual depressive symptoms. Potential differences may reflect divergent etiologies. These onset differences,
however, have not been examined in the melancholic subtype of depression in older adults.

Methods: Data were obtained from the Neurocognitive Outcomes of Depression in the Elderly study.
Participants (N= 284, 73% EOD–melancholic (EOD-M) and 27% LOD–melancholic (LOD-M)) were
followed up over 3 years. Factor analyses examined differences in baseline depressive symptoms. Hier-
archical linear growth curve models examined changes in depressive symptoms (Montgomery–Asberg
Depression Rating Scale) and cognition (mini mental state examination). An annual clinical review
panel assigned diagnoses of dementia.

Results: The LOD-M participants had more vegetative symptoms at baseline. LOD-M exhibited greater
cognitive decline but fewer residual depressive symptoms than EOD-M. Among participants who
remained in the study for at least 1 year, in uncontrolled analyses, a greater percentage of LOD-M com-
pared with EOD-M developed dementia (23.0% vs. 7.8%). Whereas in logistic analyses, controlling for
baseline demographics, age at onset remained a predictor of dementia, the odds ratio suggested that the
effect was relatively small.

Conclusions: The EOD-M and LOD-M participants have a different presentation and course. LOD-M
may represent a syndrome of neuropsychiatric deterioration with expression of both depressive symp-
toms and cognitive decline. Copyright # 2014 John Wiley & Sons, Ltd.
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In older adults, early onset depression (EOD; onset
before age 60 years) and late onset depression (LOD;
onset at age 60 years and older) have different pre-
sentations, course, and possibly different etiologies.
Although depression in general is associated with an
increased risk of dementia (Steenland et al., 2012),
LOD has been associated with more severe cognitive
decline and neurological changes indicative of a more
prominent biological pathology (Hickie et al., 2005;

McKinney and Sibille, 2013). In contrast, EOD has
been associated with a more severe course of depressive
symptoms (Sachs-Ericsson et al., 2013), a stronger
genetic contribution (Baumeister and Parker, 2012),
and greater likelihood of exposure to environmental
insults (e.g., childhood abuse, bereavement, and health
problems) (Blazer, 2002). Differences have not been
studied in older adults in the context of the melancholic
subtype. Examination of potential differences in the
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melancholic subtype, in relation to age of onset, may
improve our understanding of possible etiological dif-
ferences that may better inform treatment strategies
for melancholia in late life.

Melancholic depression is associated with a more
biological underpinning (Baumeister and Parker, 2012;
Lamers et al., 2012) and possibly more neurocognitive
decline (Withall et al., 2010) than other depression
subtypes. According to the DSM-IV-TR (APA, 1994)
and DSM-5 (APA DSM 5, 2013), melancholic
depression is characterized by loss of pleasure in all, or
almost all, activities and/or lack of mood reactivity
to usually pleasurable stimuli, among other symp-
toms (e.g., distinct quality of depressed mood, diurnal
variation in depression that is regularly worse in the
morning, early morning awakening, marked psycho-
motor retardation or agitation, significant anorexia or
weight loss, and excessive or inappropriate guilt).
Melancholic depression is posited to be more biological
than nonmelancholic depression, including symptoms
such as hypercortisolemia, specific sleep patterns, and
psychomotor retardation (Baumeister and Parker,
2012; Lamers et al., 2012). Melancholia has been shown
to respond to specific biological treatments (Parker
et al., 2010; Baumeister and Parker, 2012).

Depression, in general, and the melancholic subtype
specifically (Lamers et al., 2012) are associated with
heightened activity of the hypothalamic–pituitary–
adrenal axis. The glucocorticoid hypothesis (Sapolsky,
2000) contends that depression initiates neurological
changes that in turn lead to prolonged activation of the
hypothalamic–pituitary–adrenal axis and, ultimately, to
neuronal death in the hippocampus. Hippocampal dam-
age is associated with cognitive impairment (Steffens
et al., 2011). Hippocampal damage may be particularly
pronounced in melancholia (Lamers et al., 2012), which
is why this subtype is associated with potentially more
cognitive decline than other depression subtypes.

The mechanisms underlying the association between
depression and cognitive decline may differ for EOD
and LOD (Papazacharias et al., 2010).Whereas the asso-
ciation between EOD and cognitive decline may be best
understood as implicating glucocorticoid function, in
LOD, neurological changes are posited to give rise to
both cognitive deficits and depressive symptoms
(Paranthaman et al., 2012). LOD may also be a prodro-
mal expression of Alzheimer’s disease (AD) (Dillon
et al., 2009).

Only one study has directly compared EOD-M and
LOD-M in older adults; researchers (Alvarez et al.,
2011) concluded that there were no significant differ-
ences. However, the study was cross-sectional, the
sample was small, and cognitive functioning was not

assessed. Thus, it is unclear whether cognitive differ-
ences observed longitudinally in LOD and EOD would
be found in the melancholia subtype.

If the mechanism that underlies the association
between depression and dementia involves primarily
glucocorticoids, then EOD-M should exhibit greater
cognitive impairment over time because of long-
standing exposure to glucocorticoids. This would be in
clear contrast to previous findings of the differences
between EOD and LOD, in which LOD demonstrated
more cognitive decline and EOD demonstrated more
residual depressive symptoms (Sachs-Ericsson et al.,
2013). If LOD-M occurs in the context of structural
brain change or as a prodrome of dementia, LOD-M
may have more cognitive decline than EOD-M.

The current study included older depressed patients
with a current episode of the melancholia subtype. Using
growth curve analyses, we examined two contrasting hy-
potheses. Consistent with the glucocorticoid hypothesis,
we expected patients with EOD-M to have greater cogni-
tive impairment and a more severe course of depression
over time. In contrast, and consistent with the theory that
LOD-M occurs in the context of late-life structural brain
changes, we predicted that LOD-M would be more
strongly related to cognitive decline and dementia over
time. In exploratory confirmatory factory analyses, we
also examined baseline differences in the clinical features
of the depressive symptoms by time of onset.

Methods

We used data from the Neurocognitive Outcomes of
Depression in the Elderly study (Steffens et al., 2004),
a prospective cohort study that began enrolling clinically
depressed patients (without dementia) undergoing
naturalistic treatment, aged 60 years and older, in 1994
and continues to the present. The current study was
limited to participants diagnosed with the melancholic
subtype of depression.

Consent

Written informed consent was obtained according to a
procedure approved by the Duke University Institu-
tional Review Board.

Participants

Participants were referred from the Duke Psychiatry
patient services and from the Duke General Internal
Medicine Clinic. Patients met the DSM criteria for a
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current major depressive episode–melancholic
subtype. Patients were excluded if they presented with
dementia or another major psychiatric illness such as
schizophrenia, schizoaffective disorder, bipolar disor-
der, lifetime alcohol or substance dependence, and/or
other neurological illnesses, including Parkinson’s
disease, multiple sclerosis, and seizure disorder.

Measures

Diagnostic assessment for depression and the melan-
cholic subtype. At baseline, all participants were
administered the Duke Depression Evaluation Schedule
(Landerman et al., 1989), which includes a structured
interview used to assess major depression via the
National Institute of Mental Health Diagnostic
Interview Schedule (Robins et al., 1981). The Duke
Depression Evaluation Schedule includes information
regarding specific symptoms of major depression and
whether these symptoms have been present during a
2-week period in the last month.

Identifying melancholic subtype. First, participants
were included in the larger study if they met the
criteria for current major depression. Second, for the
current study, only depressed participants with a
current episode of the melancholic subtype according
to the DSM-IV-TR (APA, 1994) and the DSM-5
(APA DSM 5, 2013) were included.

Worst episode

To examine consistency in subtype over time, parti-
cipants were asked to recall the “worst episode” of de-
pression. Participants were then asked to identify the
depressive symptoms present during that worst episode.
The symptom list included items that would be charac-
terized as “melancholic” (e.g., loss of appetite, weight
loss, and excessive guilt) and those that would be char-
acterized as “atypical” (e.g., increased appetite, weight
gain, and increased sleep) (Sachs-Ericsson et al., 2012).

Depression severity. Montgomery–Asberg Depression
Rating Scale. For each patient, a geriatric psychiatrist
completed the Montgomery–Asberg Depression Rating
Scale (MADRS) (Montgomery and Asberg, 1979) to
determine severity of depression at baseline and every
6months. The MADRS has been used to assess
depression in geriatric populations (Baudic et al.,
2004). All 10 items had good to excellent inter-rater
reliability (Williams and Kobak, 2008). The average
Cronbach’s α was 0.89.

Montgomery–Asberg Depression Rating Scale
factors. We also examined differences between the
EOD-M and LOD-M groups in the MADRS structure
at baseline. Factor analysis on the MADRS (Parker
et al., 2003) among depressed older patients obtained
three distinct factors. The first factor, dysphoric apathy/
retardation, comprised five items: apparent sadness,
reported sadness, lassitude, reduced concentration, and
inability to feel. The second factor, psychic anxiety,
included three items: inner tension, pessimistic
thoughts, and suicidal thoughts. The third factor, vege-
tative symptoms, was composed of items involving sleep
and appetite.

Cognitive functioning. The mini mental state exam-
ination (MMSE) (Folstein et al., 1975) is a brief and
objective measure of global cognition. Scores range
from 0 to 30, with higher scores indicating better
cognitive functioning. Only participants with MMSE
scores of 25 or higher at baseline were permitted to
enroll in the study. Assessments were obtained
every 6months for 3 years. The average Cronbach’s α
was 0.7.

Clinical consensus conference dementia diagno-
sis. Patients were reviewed annually by a consensus di-
agnostic conference including five geriatric psychiatrists,
a cognitive neuroscientist, neuropsychologists specia-
lizing in memory disorders, and a neurologist specializ-
ing in memory disorders. Patients were diagnosed as
normal, mild cognitive impairment, or dementia (e.g.,
AD, vascular dementia, mixed, and other dementia).

Vascular load. To determine the presence of vascular
load, patients were asked about health problems includ-
ing heart disease, diabetes, emphysema, hardening of
the arteries, stoke, and hypertension using the following
scale: 1 (no diagnosis), 2 (yes, but does not bother me at
all), 3 (yes, bothers me a little), and 4 (yes, bothers me a lot).

Data analytic plan

Initial analyses were conducted to describe the demo-
graphics of the participants. Descriptive statistics were
calculated, and data issues such as skewness, kurtosis,
and outliers were handled using PASW version 18.0
(SPSS, 2009). Analyses were also conducted to deter-
mine whether the EOD-M or LOD-M patients had dif-
ferent levels of symptom severity on the MADRS latent
factors using a latent variable mean structure model.

Growth curve models. We examined the MMSE and
the MADRS over the 3 years by constructing growth
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curve models, which took into account initial scores at
baseline (intercept) and change over time (slope) and
allowed both to be treated as random factors. Each
assessment was completed every 6months over 3 years.
Each model featured age and education as predictors.
Growth curve modeling is robust to missing data, which
was rigorously examined for selective attrition. We
report unstandardized beta as a measure of effect size
(Rosenthal and Dimatteo, 2001).

Attrition. Baseline analyses and growth curve analyses
included all 284 participants who had at least one data
point at baseline. It should be noted that there were 17
participants (15 EOD-M and 2 LOD-M) recently
recruited (e.g., within the last 2 years), and as such,
time 3 data were not yet available.

Among the sample, approximately 80% completed
one or more years in the study and 52% completed
three or more years in the study. At baseline, the sam-
ple was composed of 73% EOD-M; at 1 year, 70.6%
EOD-M; and at 3 years, 73.8% EOD-M. The sample
sizes are reported in Table 1. The attrition rate at
1 year was 19.9% for EOD-M and 20.7% for LOD-
M. Excluding participants who recently entered into
the study, the attrition rate at 3 years was 44.3% for
EOD-M and 56.0% for LOD-M.

Logistic regression analyses were run to determine if
group (e.g., EOD-M vs. LOD-M) predicted attrition at
year 1 (B=�0.06, SE=0.331, Wald= 0.033, p=0.86)
or at year 3 (B=�0.355, SE=0.27, Wald= 1.78,
p=0.701) without controlling for baseline characteris-
tics. Neither model was significant.

To examine the potential effects of selective attrition,
we analyzed the data using a discrete-time hazard
model. This analysis used a logistic regression whereby

a dummy variable was created to indicate if a participant
dropped out or not. Using a binary logistic regression
model, none of our variables predicted attrition (age at
baseline, education, early or late onset group, MMSE,
and MADRS) (χ2(5) = 3.66, p=0.60). Thus, onset was
unrelated to attrition.

Results

At baseline, there were 284 melancholic depressed
participants: 73% (n=207) were EOD-M and 27%
(n=77) were LOD-M. The sample was predominantly
female with no significant gender differences between
EOD-M (68.6%) and LOD-M (63.6%) (χ2 = 0.63,
p=0.43). The average age of onset of depression was
younger for EOD-M (34.0 years) than for the LOD-M
(70.0 years) (F(1, 281)= 366.163, p< 0.001). The
LOD-M participants were older (M=74.3 years) than
the EOD-M (M=67.7 years) (F(1, 281)= 54.347,
p< 0.001). EOD-M had more years of education than
did LOD-M (M=13.7 vs. M=12.7) (F(1, 281)= 5.81,
p=0.017). The ethnicities were as follows: 83.2%
Caucasian, 11.1% African-American, 4.4% mixed race,
1.0% Asian, and 0.3% others. The proportion of White
participants for the EOD-M (85.3%) and LOD-M
(77.6%) did not differ significantly (χ2 = 2.3,
p=0.091). Table 1 provides the demographics at base-
line by group. The table also reports the demographics
at baseline for participants who remained in the study
for at least 1 year and for participants who remained in
the study for at least 3 years.

The EOD-Mparticipants had a greater number of life-
time depressive episodes (M=7.5) than did LOD-M
(M=1.8) (F(1, 156)=36.0, p< 0.001). There were no

Table 1 Baseline characteristics for early and late onset melancholic depressed patients: all participants at baseline, baseline characteristics for
participants retained at 1 year, and baseline characteristics for participants retained at 3 years

Baseline EOD-M
(N=207)

Baseline LOD-M
(N=77)

1 year EOD-M
(N=166)

1 year LOD-M
(N=61)

3 years EOD-M
(N=107)

3 years LOD-M
(N=33)

Gender (% female) 68.6 63.6 65.7 57.4 58.9 54.5
Race (% White) 85.3 77.6 84.3 75.4 87.9 66.7*
Age at baseline 67.7 74.3* 67.3 74.0* 66.0 73.0*
Married
participants (%)

49 50 51.2 57.4 55.1 60.6

Highest grade 13.7 12.7* 14.0 13.0* 14.5 12.8*
Age at first
episode (years)

34.0 70.0* 34.0 69.0* 34.0 69.0*

MMSEa 27.9 27.9 28.1 27.6 28.6 27.6
MADRS 26.4 28.4 26.4 28.6 26.2 29.0

EOD-M, early onset depression–melancholic; LOD-M, late onset depression–melancholic; MMSE, mini mental state examination; MADRS,
Montgomery–Asberg Depression Rating Scale.
aControlling for baseline age.
*Significant difference between EOD-M and LOD-M (p< 0.01).
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differences, however, between EOD-M and LOD-M on
the measure of vascular load (9.8 vs. 10.4) (F(1, 279)=
3.613, p=0.06).

Worst episode of depression

Participants were asked to identify symptoms experi-
enced during their worst episode of depression. Only
10 participants did not endorse symptom criteria
consistent for the melancholic subtype during their
worst episode.

Confirmatory factor analysis of Montgomery–Asberg
Depression Rating Scale

The three-factor model with two groups fit the data
well (χ2(112) = 132.7, p= 0.09, comparative fit index =
0.97, χ2/df= 1.19, Tucker–Lewis index = 0.974, root
mean square error of approximation = 0.02, 90% con-
fidence interval≤ 0.01–0.04). The latent variable mean
differences test (note: EOD-M reference group value
set to zero) was not significantly different in the dys-
phoric apathy (β = 0.21, critical ratio (CR) = 1.61,
p= 0.11) or psychic anxiety (β =�0.02, CR=�0.14,
p= 0.89) factors. The LOD-M group, however, was
significantly higher in vegetative symptoms (β = 0.72,
CR= 3.29, p= 0.001).

Montgomery–Asberg Depression Rating Scale growth
curve model

We used a log-transformed time index that allowed us
tomodel the typical shape of change over time; this time
variable was allowed to be random. Results of the
hierarchical linear model are presented in Table 2 and
Figure 1. There was no initial difference between the
two groups (EOD-M= 26.3, SD= 7.8 and LOD-
M= 28.4, SD= 7.9), F(1, 298.04) = 0.10, p= 0.75
(Figure 1). As expected, the LOD-M participants had

more rapid improvement over time, F(1, 252.24)=4.57,
p=0.03, suggesting that, over time, EOD-M had more
residual symptoms than did LOD-M participants.

Mini mental state examination growth curve model

We tested a linear slope, which was allowed to be
random (Table 3). There were no differences on the
MMSE at baseline (EOD-M=28.0, SD= 2.3 and
LOD-M=27.5, SD= 2.7) (F(1, 278) = 3.2). Over time,
the LOD-M group exhibited more cognitive decline
(F(1, 198.62) = 13.70, p< 0.01) than the EOD-M,
controlling for age and education. This difference
increased over time, F(1, 198.70) = 22.52, p< 0.01
(Figure 2).

Dementia diagnoses

Among participants who remained in the study for
1 year or longer, 7.8% of the EOD-M patients com-
pared with 23.0% of the LOD-M (χ2 = 9.7, p≤ 0.01)
were assessed as having any dementia. However,
LOD-M participants were older than the EOD-M
participants. Thus, we performed binary logistic
regression analyses predicting dementia diagnoses on

Table 2 Summary of growth curve model for MADRS (N = 284)

Effect df (N, D) β F p Brief summary

Education (1, 290.67) �0.27 5.34 0.02 More educated, less depressed
Age at interview (1, 280.05) 0.06 1.35 0.30 LOD-M insignificantly higher at baseline
Log time (1, 252.09) �15.51 555.98 <0.001 Scores lower over time
Log time by age of onset group (1, 252.24) �3.86 4.57 0.03 Refer to Figure 1

MADRS, Montgomery–Asberg Depression Rating Scale; LOD-M, late onset depression–melancholic.
Intercept and slope are random. Degrees of freedom derived from Satterthwaite approximation, a method adjusting degrees of freedom (Parker,
2007). All variables are centered except time, so group differences are interpreted at time 1.

Figure 1 Change of Montgomery–Asberg Depression Rating Scale
(y-axis) over time based on group (N = 284). Time 1 is baseline. Each
measurement is every 6months over a 3-year period.
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the basis of age at onset and controlling for baseline
demographics (e.g., age at baseline, years of education,
and race). Later, older age of onset remained a predic-
tor of dementia status, B= 0.023, SE= 0.012, Wald =
4.06, p= 0.04, odds ratio (OR) = 1.024. Participants’
baseline age also predicted dementia, B= 0.104,
SE= 0.032, Wald = 10.27, p< 0.01, OR= 1.1. How-
ever, neither race, B=�0.848, SE=0.677, Wald= 1.57,
p= 0.428, nor years of education, B =�0.002,
SE = 0.076, Wald = 0.001, p= 0.998, were related to
dementia diagnoses.

As reported in Table 4, among participants with any
dementia, most developed AD (EOD-M 61.5% and
LOD-M 64.3%). Using multinomial logistic regression
and controlling for the covariates, there were no
significant differences between LOD-M and EOD-M
participants with respect to the type of dementia diag-
noses (e.g., AD, vascular dementia, mixed, or other
dementia) (χ2 = 4.83, df= 2, p= 0.09).

The average number of years from baseline to
dementia diagnosis did not differ for the EOD-M and
LOD-M participants 5.7 (4.1) years vs. 3.3 (3.0) years,
respectively (F(1, 30) = 3.3, p=0.076). Furthermore,
MMSE scores at baseline did not predict dementia
(B=�0.09, SE=0.75, Wald= 1.45, p=0.229).

Discussion

Depression is a risk factor for dementia; however, this
risk may vary with age of onset and depression subtype
(Hickie et al., 2005; Sachs-Ericsson et al., 2013). In
older adults, LOD (60 years and older) is associated with
more cognitive decline, whereas EOD (onset before
60 years) is associated with more residual depressive
symptoms (Sachs-Ericsson et al., 2013). These onset dif-
ferences have not been examined in older patients with
the melancholic subtype. Differences in outcome and
course may suggest important distinctions in the etiology
of the depression and have implications for the treatment
of melancholia in late life.

The current study compared older depressed
patients (60 years and older) with the melancholic
subtype by their age of onset (e.g., early vs. late). We
compared EOD-M patients and LOD-M patients to
test two competing hypotheses. Consistent with the
glucocorticoid hypothesis, we predicted that EOD-M
participants would exhibit more cognitive decline than
would LOD-M participants because of repeated expo-
sure to glucocorticoids. In contrast, and consistent
with the theory that LOD-M reflects neurocognitive
deterioration that gives rise to both depression and

Table 3 Summary of growth curve model for MMSE (N = 284)

Effect df (N, D) β F p Brief summary

1 Education (1, 288.31) 0.32 82.43 <0.001 More educated scored higher
2 Age (1, 277.73) �0.09 33.89 <0.001 Older adults scored lower
3 Onset group (1, 247.21) 0.39 2.13 0.15 LOD-M trending higher at baseline
4 Time (1, 187.96) 0.04 1.04 0.31 Scores stable for EOD-M
5 Time by age of onset (1, 198.70) �0.36 22.52 0.001 Refer to Figure 2

MMSE, mini mental state examination; EOD-M, early onset depression–melancholic; LOD-M, late onset depression–melancholic.
Intercept and slope are random. Degrees of freedom derived from Satterthwaite approximation, a method adjusting degrees of freedom (Parker,
2007). All variables are centered except time, so group differences are interpreted at time 1 (refer to corresponding Figure 1).

Figure 2 Change of mini mental state examination (y-axis) over time
by group (N = 284). Time 1 is baseline. Each measurement is every
6months over a 3-year period.

Table 4 Dementia subtypes by group (EOD-M and LOD-M) in
uncontrolled analysesa

EOD-M (N=166) LOD-M (N=61)

Any dementia (%) 7.8 23.0
Only participants
with dementia

n=13 n=14

AD (%) 61.5 64.3
Vascular dementia (%) 23.1 14.3
Mixed (%) 7.7 7.1
Other dementia (%) 7.7 14.3

EOD-M, early onset depression–melancholic; LOD-M, late onset
depression–melancholic; AD, Alzheimer’s disease.
aData from participants who participated for at least 1 year or more.
There were no significant differences between LOD-M and EOD-
M with respect to the type of dementia diagnoses ( χ2 = 0.56, p= 0.91).
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cognitive decline, we predicted that LOD-M would
exhibit more cognitive decline.

Results supported the second hypothesis and suggest
important differences between EOD-M and LOD-M
patients. Growth curvemodels showed that LOD-Mpar-
ticipants hadmore cognitive decline over 3 years than did
their EOD-M counterparts. These results are consistent
with those of our earlier study of differences between
EOD and LOD patients in general, on the basis of a
smaller subset of the Neurocognitive Outcomes of De-
pression in the Elderly data (Sachs-Ericsson et al., 2013).

Although there were no baseline differences in cogni-
tion, growth curve models yielded different patterns of
cognitive decline over a 3-year period. Participants with
EOD-M showed little decline. In contrast, LOD-M
exhibited a steady decline. Additionally, LOD-M partici-
pants were more likely to develop dementia (23.0% of
the LOD-M and 7.8% of the EOD-M). After controlling
for baseline demographics, however, the OR reflected
that the effected was relatively small (OR=1.1).

Baseline MMSE scores did not predict dementia.
Among participants who developed dementia, there
were no differences between groups in the number of
years between entering the study and developing
dementia. Thus, differences in the EOD-M and LOD-M
did not appear to be due to the LOD-M simply
presenting with prodromal dementia at baseline.

Early onset of most psychiatric disorders is typi-
cally associated with a more severe course. MADRS
growth curve analyses indicated that participants
with EOD-M had more residual depressive symp-
toms than did LOD-M. These results are consistent
with those of earlier studies (Sachs-Ericsson et al.,
2013). However, factor analyses of the MADRS at
baseline demonstrated that LOD-M participants had
more symptoms on the vegetative factor (symptoms
related to melancholia) than did EOD-M.

Thus, there appears to be a LOD that has the
phenotypic expression of melancholia (with even more
vegetative symptoms) but has a different course with
respect to cognitive decline and residual depressive
symptoms. It is possible that LOD-M is a neurologically
driven depressive episode and thus may have a different
etiology than EOD-M. However, approximately 77% of
the LOD-M participants did not develop dementia.
Thus, there is considerable heterogeneity. Future
research should explore possible mediators of the
LOD-M and cognitive decline relationship.

Depression in late life can result from a number of
neurodegenerative conditions associated with aging
and cerebrovascular disease. Vascular disease such as
stroke, cardiac disease, or multiple silent infarctions
typically affect frontal and subcortical structures, and

their white matter pathways. Frontal–subcortical path-
ways affected by vascular disease are also involved in
mood regulation (Alexopoulos et al., 1997; Krishnan
et al., 1997). McKinney (McKinney and Sibille, 2013)
proposed that late-life depression is the integrated
output of biological processes with age-dependent
gene expression being the mechanism driving dys-
function in multiple biological pathways.

There were no reported differences in a measure of
vascular load between the early- and late onset patients
with melancholia. Indeed, if a larger proportion of
LOD-M than EOD-M had a vascular event that caused
the depression and cognitive decline, we might have
expected that the LOD-M participants would have a
higher rate of vascular dementia than would the EOD-
M participants. Among participants who developed
dementia, most had AD. Indeed, there were no differ-
ences in the types of dementia by onset group. It is also
the case that it is difficult to distinguish between AD and
vascular dementia, especially when there is comorbid
psychiatric and medical disease (Groves et al., 2000).
Nonetheless, the association between depression and
AD may be triggered by different mechanisms for
EOD-M and LOD-M. For EOD-M participants, AD
may arise from lifetime exposure to glucocorticoids
(Sapolsky, 1996). The mechanisms that underlie the
association between LOD-M and AD are less clear.
LOD-M may be an early manifestation or prodrome
of AD (Ritchie et al., 1999; Geerlings et al., 2000; Byers
and Yaffe, 2011). Brain-derived neurotrophic factor, a
protein that promotes neuronal survival, is decreased
in AD and in depression (Caraci et al., 2010; Dwivedi,
2013). Further, glutamatergic pathway signaling
(Frisardi et al., 2011) may be an important bridge
connecting late-life depression and AD.

We should note the limitations of this study. First,
the participants were predominately Caucasian, non-
Hispanic, and highly educated. It will be important for
future research to examine differences in amore hetero-
geneous sample. Importantly, we did not have data that
documented whether the clinical presentation of partic-
ipants’ past depressive episodes was characterized by
melancholia. Indeed, other researchers have found the
reliability of the subtypes to be weak (Melartin et al.,
2004). However, we did have evidence that the majority
of participants reported having the melancholic subtype
symptoms during their worst episode of depression.

Further, this was a clinical sample receiving naturalistic
treatment; some investigators have noted that differences
found in clinical samples are not always observed in
epidemiological samples (Janssen et al., 2006). LOD-M
patients may have been treated differently than the
EOD-M, which, in turn, may have affected the results
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(Parker, 2007). Additionally, the study would have been
strengthened if more objective evidence of vascular
load had been available.

Although the findings are supportive of the hypothesis
that LOD-M is more likely to reflect greater risk for
cognitive decline, we cannot ascertain if LOD-M differs
in course from other subtypes (e.g., atypical depression).
Future analyses comparing depression subtypes at late
onset would be very informative.

Finally, although the analyses did not find differential
attrition over time, this does not rule out the possibility
that there may be some other factors related to attrition
that we did not examine that differ across groups.

Despite these limitations, the study demonstrated
that there appears to be an LOD that has the
phenotypic expression of melancholia (with more vege-
tative symptoms) but has a different presentation and
course with respect to depressive symptoms, cognitive
decline, and dementia. It is possible that LOD-M may
be part of a neurological deterioration that causes
both depressive symptoms and cognitive decline.
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Key points

• Depression is a risk factor for cognitive
decline and dementia, and the risk is
greater for those with late onset depression
(LOD, 60 years and older) compared with
those with early onset depression (EOD,
before age 60 years). However, this has not
been examined in the melancholic subtype.

• EOD–melancholics (EOD-M) may develop
cognitive impairment as a result of their
long-standing exposure to glucocorticoids;
whereas for LOD-melancholics (LOD-M),
depression and cognitive decline may occur
in the context of late-life neurological changes.

• We found that LOD-M older patients had
more vegetative symptoms at baseline than
EOD-M patients, whereas LOD-M patients
exhibited greater cognitive decline and
dementia but fewer residual depressive
symptoms than EOD-M.

• LOD-M may represent a syndrome of
neuropsychiatric deterioration with expression
of both depressive symptoms and cognitive
decline.
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