
Am J Psychiatry 162:4, April 2005 691

Article

http://ajp.psychiatryonline.org

Neuropsychological Differences Between Late-Onset 
and Recurrent Geriatric Major Depression

Michael A. Rapp, M.D., Ph.D.

Karen Dahlman, Ph.D.

Mary Sano, Ph.D.

Hillel T. Grossman, M.D.

Vahram Haroutunian, Ph.D.

Jack M. Gorman, M.D.

Objective: Executive dysfunction, pos-
sibly related to vascular pathology, has
been well documented in patients with a
first episode of major depressive disorder
in later life (late-onset geriatric major de-
pression). However, it is unclear whether
the neuropsychological presentation dif-
fers in patients with a lifetime history of
major depressive disorder (recurrent geri-
atric major depressive disorder). The pur-
pose of this study was to explore dif-
ferences in neuropsychological function,
symptoms, and cardiovascular comorbid-
ity between patients with late-onset and
recurrent geriatric major depression.

Method: The study used a two-by-two
factorial design in which one factor was
current  major  depressive disorder
(present versus absent) and the second
factor was lifetime history of depression
(present versus absent). Neuropsychologi-
cal measures of executive functioning and
episodic memory, as well as psychopatho-
logical symptoms and comorbid medical
illness, were examined in a total of 116
older adults.

Results: Patients with late-onset major
depressive disorder showed specific defi-
cits in attention and executive function,
whereas patients with recurrent major de-
pressive disorder exhibited deficits in epi-
sodic memory. The rates of anhedonia and
comorbid cardiovascular illness were
higher in patients with late-onset geriatric
major depressive disorder.

Conclusions: In contrast to recurrent ge-
riatric major depressive disorder, late-
onset major depressive disorder is char-
acterized by specific deficits in tasks of
attention and executive function, consis-
tent with increased anhedonia and cardio-
vascular comorbidity. These findings, if
confirmed, suggest that recurrent and late-
onset geriatric major depressive disorder
may represent distinct phenomenologi-
cal entities. Such phenomenological dif-
ferences as a function of lifetime history
of major depression can guide research
in the neurophysiology, prevention, and
treatment of geriatric major depressive
disorder.

(Am J Psychiatry 2005; 162:691–698)

Major depressive disorder is a highly prevalent dis-
ease in old age (1–3). Between 1% and 4% of elderly per-
sons experience major depression, and the prevalence in-
creases to between 6% and 32% in older nursing home
residents (4). At the same time, the onset of major depres-
sion is variable across the life course. For the majority of
persons, the age at onset is in the late 20s, but first epi-
sodes are also common after age 40 (5, 6). Epidemiologi-
cally, about 40% of cases of major depression in old age
represent recurrent depressive episodes, whereas about
30% reflect late-onset depression, while in some cases the
distinction between recurrent and late-onset depression
cannot be determined reliably (7).

There is evidence to suggest that cerebrovascular disease,
especially ischemic small-vessel disease, may be a factor in
the pathogenesis of late-onset geriatric major depression.
Imaging studies of late-onset geriatric major depressive dis-
order consistently showed signal hyperintensities in deep
white matter (8–10) that may go along with structural brain
changes in the frontal lobes (11). These findings have led to
the hypothesis that among older persons with major de-

pression, there is a subgroup of individuals with what has
been termed “vascular depression” (12–14).

At the same time, there is evidence to suggest that recur-
rent, early-onset major depressive disorder is associated
with significant volume loss in the hippocampus (15, 16).
Sheline et al. (15) reported an association of the length of
untreated depressive episodes with reductions in hippo-
campal volume in recurrent geriatric major depressive
disorder. Bell-McGinty and colleagues (16) found an in-
verse correlation between bilateral hippocampal-entorhi-
nal volume and years since onset of depression. These
findings have recently been linked to models of decreased
hippocampal neurogenesis in major depressive disorder,
suggesting that recurrent depressive episodes may lead to
persistent neuronal alterations on a molecular level in
hippocampal cells (17).

Such findings of structural differences between late-
onset and recurrent geriatric major depressive disorder in-
form clinical hypotheses on differences in the neuropsy-
chological and symptom presentation of geriatric major
depression. Vascular depression has been associated with
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a loss of motivation or interest and the presence of cogni-
tive decline, especially in attention and executive func-
tioning, consistent with frontal lobe dysfunction (12, 18).

On the other hand, preliminary evidence suggests that
impaired short-term memory functioning may be associ-
ated with reduced temporal lobe volume in patients with
geriatric depression (19) and in middle-aged adults (20).
Other reports suggest that depressed patients may have
significant deficits primarily in episodic memory, suggest-
ing a more selective dysfunction in mesial temporal lobe
function during episodes of depression (21). Memory dys-
function has been shown to be persistent in older de-
pressed patients, even after response to antidepressant
treatment (22). Taken together, these findings suggest that
recurrent episodes of major depressive disorder may go
along with some degree of persistent dysfunction in the
mesial temporal lobe, possibly associated with impair-
ment in episodic memory functions.

Based on these considerations, we hypothesized that
the neuropsychological profiles of patients with recurrent
versus late-onset geriatric major depressive disorder would
differ in the degree of dysfunction in tasks of attention and
executive function (consistent with fronto-subcortical cir-
cuit dysfunction) versus dysfunction in tasks of episodic
memory (consistent with temporal lobe dysfunction).
Specifically, we hypothesized that patients with late-onset
geriatric major depressive disorder would exhibit specific
deficits in attention and executive functioning, whereas
patients with recurrent geriatric major depressive disorder
would exhibit specific deficits in episodic memory func-
tioning. Furthermore, we hypothesized, consistent with a
vascular depression model of late-onset major depressive
disorder, that patients with late-onset geriatric major de-
pressive disorder would present with a higher degree with
vascular comorbidity.

Method

Subjects

The study builds on the neuropsychological portion of a pro-
spective, longitudinal study of cognition in old age, the Clinical
and Biological Studies of Early Alzheimer’s Disease project, at the
Department of Psychiatry, Mount Sinai School of Medicine. For
the present analyses, we used baseline neuropsychological data
from 299 older nursing home residents from the Jewish Home
Nursing Home, Bronx, New York (mean age=83.64 years, SD=4.39).
These data represent all nondemented participants who com-
pleted baseline neuropsychological and psychiatric assessments.
The diagnosis of dementia was made in a research consensus con-
ference according to DSM-III-R or DSM-IV criteria. Ethical ap-
proval was obtained from the institutional review boards of the
Department of Veterans Affairs, Bronx, N.Y., and the Mount Sinai
School of Medicine, New York. Written informed consent to partic-
ipate in the study was obtained from each participant or, if the
participant lacked capacity, from a caregiver.

Patients With Geriatric Major Depressive Disorder

The neuropsychological battery was administered, along with
a standardized questionnaire assessing psychiatric history and

current symptoms, and comprised assessment with the Geriatric
Depression Scale (23). Trained research assistants completed a
standardized questionnaire assessing the presence or absence of
DSM-III-R or DSM-IV symptoms of major depressive disorder.
The questionnaire was a modified version of the mood disorders
module from the Structured Clinical Interview for DSM-IV Axis I
Disorders (24). The presence or absence of a lifetime history of
major depressive disorder was extracted from medical informa-
tion, including charts and information obtained from the treating
physician. Both the diagnosis of current major depressive disor-
der and the diagnosis of a lifetime history of major depressive dis-
order were reviewed and verified by a research physician with 2
years of specialty training in geriatric psychiatry.

Of the 299 participants, 40 (10.03%) met the criteria for major
depressive disorder. Using psychiatric symptom and history data,
we defined recurrent geriatric major depressive disorder as present
in patients who had at least one episode of major depressive disor-
der according to psychiatric history, and late-onset geriatric major
depressive disorder as present in patients who did not have a his-
tory of major depressive disorder. With this classification, 19 pa-
tients were defined as having late-onset geriatric major depressive
disorder and 21 as having recurrent geriatric major depressive dis-
order. The external validity of the diagnosis of major depressive
disorder was assessed in comparison to scores on the Geriatric De-
pression Scale by using a cutoff of 11 points. With a standard Geri-
atric Depression Scale cutoff score of 11 or greater, the diagnosis of
major depressive disorder had the following classification accuracy
indices (25, 26): hit rate=0.96, sensitivity=0.95, specificity=0.90,
false positive rate=0.05, and false negative rate=0.10.

Nondepressed Older Adults

In the remaining 259 nondepressed participants, 123 had a his-
tory of lifetime depressive disorder and 111 did not (data were
missing for 15 participants). We used twofold oversampling in a
randomized matching procedure to avoid inflation of type I error,
which has been shown to be significant when sample sizes are un-
equal by a factor of 5 or more (27). Hence, we randomly selected 42
participants without a lifetime diagnosis of depression and 38
with a lifetime diagnosis of major depressive disorder, matched for
age and gender. Two nondepressed older adults without and one
nondepressed older adult with a lifetime diagnosis of major de-
pressive disorder had incomplete data and were excluded from
the sample. The random sample did not differ from the overall
group in age (t=0.28, df=257, p=0.78), gender (χ2=1.40, df=1, p=
0.24), and general cognitive status as measured by the Mini-Men-
tal State Examination (MMSE) (28) (t=1.02, df=257, p=0.31).

Assessments

Medical diagnoses were extracted from medical information,
including charts and information obtained from the treating phy-
sician, by using a standardized checklist assessing the presence or
absence of cardiovascular and cerebrovascular diagnoses. Specif-
ically, during the chart review process, checklists were used to as-
sess the documented presence of cardiovascular and cerebrovas-
cular diagnoses.

Specific symptoms of depression were derived from the
questionnaire assessing the presence or absence of DSM-III-R or
DSM-IV symptoms of major depressive disorder, as either re-
ported by subjective account or observed by clinicians. Specifi-
cally, the symptom “mood” represents “depressed mood most of
the day, nearly every day.” “Anhedonia” represents “diminished
interest or pleasure in activities of the day.” “Neurovegetative
symptoms” represent any one of a group of phenomena, includ-
ing psychomotor agitation or retardation and changes in sleep,
weight, and appetite.

The neuropsychological battery was administered by trained
research assistants. Scores on all tasks administered were as-
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sessed by two independent raters. The MMSE (28) was adminis-
tered as a global measure of cognitive functioning. The neuropsy-
chological battery consisted of eight tests assessing attention and
executive control functions and episodic memory.

Digit symbol. The digit symbol substitution test from the Wechs-
ler Adult Intelligence Scale (29) is a test of perceptual-motor
speed and complex attention. The number of squares filled in
correctly was determined as the measure of performance.

Trail making. Trail Making Test Part A and Part B (30, 31) were
used as measures of visuomotor attention and executive func-
tion, respectively. The time to completion in seconds was used as
the performance measure.

Fluency. Verbal Fluency for Animals (32) was tested for 60 sec-
onds. The number of animals named, subtracting repetitions,
was used as the performance measure.

Episodic memory. Participants were presented with a list of 10
items derived from the Consortium to Establish a Registry for
Alzheimer’s Disease (33) battery. The list was presented three
times, with the order of item presentation varied. The number of
words recalled over three trials was used as a performance mea-
sure for overall recall, and the number of words recalled on the
third trial was used as a performance measure for learning within
episodic memory.

Recognition. Participants were given a list with 20 items, which
consisted of the 10 items learned in the episodic memory tasks
and 10 distracter items, and were asked to state whether or not
the item was part of the original list. The number of items classi-
fied correctly was used as the performance measure (34).

Delayed recall. Participants were asked to recall items from the
episodic memory tasks after a 10-minute delay. The number of
words recalled was used as a performance measure for delayed
recall (35).

Data Analysis

Raw scores were used for all analyses. Descriptive analyses were
performed using a two-by-two analysis of variance (ANOVA), with
two grouping factors (presence versus absence of current major
depressive disorder; presence versus absence of lifetime history
of depression). Principal-components analysis (with an eigen-

value cutoff set to 1.00) was applied to these variables to deter-
mine the structure of cognitive performance, yielding perfor-
mance indicators for specific cognitive domains.

Analysis of cognitive performance used a two-by-two-by-two
mixed-model ANOVA, treating the two groups (presence versus
absence of current major depressive disorder; presence versus ab-
sence of lifetime history of depression) as between-subjects fac-
tors and the two cognitive domains (attention/executive function
versus episodic memory) as within-subjects factors. Post hoc tests
were performed by using t tests. Chi-square tests were used for
analysis of depressive symptoms and medical comorbidity. All sta-
tistical tests were two-tailed, and a probability level of <0.05 was
considered significant.

Results

Demographic and Clinical Characteristics

The overall study group comprised 46 men (39.66%) and
70 women (60.34%), with a mean age of 83.41 years (SD=
8.37, range=60–97) and a mean education level of 10.04
years (SD=2.05, range=6–14). There were no statistically sig-
nificant differences between the four study groups in age
(F=0.14, df=3, 115, p=0.93), education (F=0.29, df=3, 115, p=
0.83), and gender (χ2=1.40, df=3, p=0.71). The baseline char-
acteristics of the four groups are summarized in Table 1.

Overall cognitive status was assessed with the MMSE.
Cognitive status was worse in the currently depressed
older adults (patients with late-onset and recurrent major
depressive disorder), compared to the nondepressed older
adults (F=8.43, df=1, 112, p<0.01). Further testing revealed
that in the nondepressed group, cognitive performance
was significantly worse in the participants who had a
lifetime diagnosis of depression (t=1.99, df=74, p<0.05),
whereas overall cognitive status was comparable between
the older adults with recurrent and late-onset major de-
pressive disorder (t=0.89, df=38, p=0.38).

TABLE 1. Demographic Characteristics of Currently Nondepressed Older Adults With Versus Without a Past History of Major
Depressive Disorder and Older Adult Patients With Recurrent Versus Late-Onset Major Depressive Disorder

Currently Nondepressed Older Adult 
Comparison Subjects Older Adult Patients

Characteristic

No History of Major 
Depressive Disorder 

(N=39)a

Past History of Major 
Depressive Disorder 

(N=37)b

Recurrent Major 
Depressive Disorder 

(N=21)c

Late-Onset Major 
Depressive Disorder 

(N=19)d

N % N % N % N %

Female sex 21 53.85 24 64.86 14 66.67 11 57.89

Mean SD Mean SD Mean SD Mean SD

Age (years) 84.05 6.82 82.83 9.72 83.09 10.33 83.57 6.31
Education (years) 9.84 2.03 10.02 1.99 10.14 2.15 10.37 2.19
Mini-Mental State Examination scoree 26.00 2.63 24.51 3.81 23.76 3.91 22.42 5.47
Geriatric Depression Scale scoref 6.13 3.93 6.54 2.59 15.29 4.61 14.52 3.82
a Participants with neither a lifetime nor a current diagnosis of major depressive disorder.
b Participants with a lifetime but not a current diagnosis of major depressive disorder.
c Participants with a lifetime and a current diagnosis of major depressive disorder.
d Participants without a lifetime but with a current diagnosis of major depressive disorder.
e Significant difference among groups (F=4.15, df=3, 112, p<0.01). In post hoc comparisons, no history of major depressive disorder > past

history of major depressive disorder > recurrent major depressive disorder = late-onset major depressive disorder (t tests).
f Significant difference among groups (F=47.89, df=3, 112, p<0.001). In post hoc comparisons, no history of major depressive disorder = past

history of major depressive disorder < recurrent major depressive disorder = late-onset major depressive disorder (t tests).
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Depression severity was measured with the Geriatric
Depression Scale. Geriatric Depression Scale scores were
higher in patients with current major depressive disorder,
compared to the nondepressed participants (F=141.93,
df=1, 112, p<0.001), but Geriatric Depression Scale scores
did not differ between the two currently depressed groups
(t=0.56, df=38, p=0.58) nor between the two currently non-
depressed groups (t=0.54, df=74, p=0.59).

Differences in Neuropsychology

The eight neuropsychological variables (Table 2) were
aggregated in a factor-analytic approach. The factorial so-
lution over both groups generated two factors, accounting
for 68.12% of the overall variance in the eight cognitive
tasks. Factor loadings on the first factor were high for Trail
Making Parts A and B, the digit symbol substitution test,
and the verbal fluency test, suggesting a representation of
attention and executive function in this factor (“attention/
executive function”). The memory measures loaded high
on the second factor, suggesting a representation of epi-
sodic memory (“episodic memory”). The factor loadings
for the factor solution are given in Table 3.

For the attention/executive function factor, ANOVA re-
vealed a main effect for the current presence of major de-
pressive disorder (F=4.25, df=1, 112, p<0.05), a main effect
for the presence or absence of a lifetime diagnosis of ma-
jor depressive disorder (F=5.37, df=1, 112, p<0.05), and an
interaction between current and lifetime major depressive
disorder (F=6.24, df=1, 112, p<0.01). Post hoc tests re-
vealed that attention/executive function differed between
the older adults with and without current major depres-
sive disorder (t=2.51, df=114, p<0.05), but not between the

currently nondepressed older adults with and without a
lifetime diagnosis of major depressive disorder (t=0.16, df=
74, p=0.87). However, there was a significant difference
among the currently depressed older adults as a function
of lifetime diagnosis of major depressive disorder (t=2.78,
df=38, p<0.01), indicating that the patients with late-onset
major depressive disorder performed worse in attention/
executive function.

For the episodic memory factor, ANOVA revealed a main
effect for the current presence of major depressive disor-
der (F=7.15, df=1, 112, p<0.01) and a main effect for the
presence of a lifetime diagnosis of major depressive disor-
der (F=4.36, df=1, 112, p<0.05). The interaction term, how-
ever, was not significant (F=1.95, df=1, 112, p=0.17). Post
hoc tests revealed no significant differences on the epi-
sodic memory tasks between currently nondepressed
older adults with and without a lifetime diagnosis of major
depressive disorder (t=0.59, df=74, p=0.55). The patients
with recurrent major depressive disorder, however, per-
formed worse on the episodic memory tasks than the pa-
tients with late-onset geriatric major depressive disorder
(t=2.10, df=38, p<0.05).

As Figure 1 shows, among currently depressed patients
only, the mean factor scores for attention/executive func-
tion were higher in patients with recurrent major depres-
sive disorder, whereas episodic memory scores were higher
in patients with late-onset major depressive disorder. This
interaction between cognitive domain and type of depres-
sion (recurrent versus late-onset) proved to be statistically
significant (F=13.33, df=1, 38, p<0.001) and represented a
moderate effect size (η2=0.26). This pattern of results
suggests a dissociation in the neuropsychological presen-

TABLE 2. Scores on Measures of Neuropsychological Functioning of Currently Nondepressed Older Adults With Versus
Without a Past History of Major Depressive Disorder and Older Adult Patients With Recurrent Versus Late-Onset Major
Depressive Disorder

Currently Nondepressed Older Adult 
Comparison Subjects Older Adult Patients

No History of Major 
Depressive Disorder 

(N=39)

Past History of Major 
Depressive Disorder 

(N=37)

Recurrent Major 
Depressive Disorder 

(N=21)

Late-Onset Major 
Depressive Disorder 

(N=19)

Neuropsychological Function and Measure Mean SD Mean SD Mean SD Mean SD
Attention/executive function

Trail Making Test
Part A (seconds)a 133.75 80.83 117.78 63.01 150.29 91.67 192.46 107.76
Part B (seconds)b 230.12 80.83 230.74 80.33 252.94 74.83 333.08 80.84

Digit symbol substitution test score 18.59 6.05 15.74 8.55 18.29 8.07 17.49 7.61
Verbal fluency (60-second score) 11.78 2.79 12.11 2.21 10.65 3.49 10.84 2.85

Episodic memory
Recall score 14.18 4.23 14.26 4.84 11.06 4.25 13.92 4.71
List learning score (recall on third 

learning trial)c 6.09 1.83 5.41 1.88 4.55 1.98 5.50 1.74
Recognition score 18.21 3.87 18.00 3.03 15.64 3.39 17.23 4.41
Delayed recall scored 3.97 2.28 3.74 2.63 1.71 1.93 3.15 2.91

a Difference among groups approached significance (F=2.38, df=3, 112, p=0.07).
b Significant difference among groups (F=5.79, df=3, 112, p<0.01). In post hoc comparisons, no history of major depressive disorder = past

history of major depressive disorder < recurrent major depressive disorder < late-onset major depressive disorder (t tests).
c Significant difference among groups (F=2.69, df=3, 112, p<0.05). In post hoc comparisons, no history of major depressive disorder = past

history of major depressive disorder < recurrent major depressive disorder = late-onset major depressive disorder (t tests).
d Significant difference among groups (F=3.09, df=3, 112, p<0.05). In post hoc comparisons, no history of major depressive disorder = past

history of major depressive disorder < recurrent major depressive disorder = late-onset major depressive disorder (t tests).
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tation of late-onset versus recurrent geriatric major de-
pressive disorder, with specific impairment in attention/
executive function in late-onset major depressive disorder
and specific impairment in episodic memory in recurrent
geriatric major depressive disorder.

Furthermore, we were interested in whether the neu-
ropsychological differences between the groups may have
been driven by subgroups of patients among the currently
depressed older adults. Specifically, we tested whether
skewness, a statistical indicator of distribution symmetry
(with a value of zero indicating normal distribution [36]),
was significantly different from zero for either factor score
in either group. This was not the case (all p>0.11), indicat-
ing that distributions were in fact symmetric.

Differences in Depressive Symptoms 
and Medical Comorbidity

We further explored whether these differences in cogni-
tive performance went along with differences in depressive
symptoms and medical comorbidity between patients with
late-onset major depressive disorder and those with recur-
rent geriatric major depressive disorder. Data for medical
comorbidity and depressive symptoms are listed in Table 4.

There were no significant differences in depressive
symptoms in the currently nondepressed groups (those
with and without a lifetime diagnosis of depression) (all
p>0.35). Likewise, both the number of subjects with diabe-
tes (χ2=0.05, df=1, p=0.99) and the number of subjects with
cardiovascular disease (χ2=2.27, df=1, p=0.16) were com-
parable in the currently nondepressed groups with and
without a lifetime diagnosis of depression.

The analysis of depressive symptoms in the currently de-
pressed patients as a function of lifetime diagnosis (late-
onset versus recurrent geriatric major depressive disorder)
revealed no significant differences in mood (χ2=0.48, df=
39, p=0.60) and neurovegetative symptoms of depression
(χ2=0.42, df=39, p=0.55). However, patients with late-onset

geriatric major depressive disorder were more likely to ex-
hibit anhedonia than patients with recurrent major de-
pressive disorder (χ2=8.39, df=39, p<0.01). Likewise, pa-
tients with late-onset geriatric major depressive disorder
were more likely to have comorbid cardiovascular disease
than those with recurrent major depressive disorder (χ2=
10.51, df=39, p<0.001), whereas there were no significant
differences between these groups in the number of pa-
tients with diabetes mellitus (χ2=0.36, df=39, p=0.65).

Discussion

In line with our hypotheses, we found distinct differ-
ences in both the neuropsychological and clinical presen-
tation between late-onset and recurrent geriatric major
depression. The principal finding is that recurrent geriat-
ric major depression is characterized by deficits in epi-

TABLE 3. Factor Loadings for Scores on Neuropsychological
Measures of Currently Nondepressed Older Adults With
Versus Without a Past History of Major Depressive Disorder
and Older Adult Patients With Recurrent Versus Late-Onset
Major Depressive Disorder a

Loading

Neuropsychological Function 
and Measure

Attention/Executive
Functioning

Episodic 
Memory

Attention/executive function
Trail Making Test

Part A (seconds) 0.872b –0.065
Part B (seconds) 0.880b –0.138

Digit symbol substitution test score –0.681 0.303
Verbal fluency (60-second score) 0.546b –0.352

Episodic memory
Recall score –0.222 0.914b

List learning score –0.147 0.871b

Recognition score –0.031 0.741b

Delayed recall score –0.200 0.811b

a Factor loadings from principal-component analysis with varimax
rotation.

b Factor loading greater than 0.5.

FIGURE 1. Cognitive Performance on Episodic Memory Tasks
and Attention/Executive Function Tasks of Currently Non-
depressed Older Adults With Versus Without a Past History of
Major Depressive Disorder and Older Adult Patients With
Recurrent Versus Late-Onset Major Depressive Disorder a

a Significant main effect for the current presence of major depressive
disorder (F=7.15, df=1, 112, p<0.01) and for the presence or ab-
sence of a lifetime diagnosis of major depressive disorder (F=4.36,
df=1, 112, p<0.05). In post hoc comparisons, no history of major
depressive disorder = past history of major depressive disorder >
late-onset major depressive disorder > recurrent major depressive
disorder (t tests).

b Significant main effect for the current presence of major depressive
disorder (F=4.25, df=1, 112, p<0.05) and for the presence or ab-
sence of a lifetime diagnosis of major depressive disorder (F=5.37,
df=1, 112, p<0.05). In post hoc comparisons, no history of major
depressive disorder = past history of  major depressive disorder =
recurrent major depressive disorder > late-onset major depressive
disorder (t tests).
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sodic memory, whereas late-onset geriatric major depres-
sion is characterized by specific deficits in attention/
executive function. Neuropsychological performance was
compromised in currently depressed older adults, relative
to comparison subjects both with and without a lifetime
diagnosis of depression. However, within the group of
older adults with major depressive disorder, patients with
recurrent geriatric major depressive disorder performed
worst in tasks of episodic memory, and patients with late-
onset geriatric major depressive disorder performed worst
in tasks of attention/executive function. In addition, late-
onset geriatric major depressive disorder was character-
ized by the presence of a higher degree of anhedonia and a
higher rate of cardiovascular comorbidity.

This study adds to previous studies on geriatric major
depressive disorder that have shown executive dysfunc-
tion, loss of motivation, an increased number of cardio-
vascular risk factors, and a higher prevalence of vascular
brain changes in patients with late-onset geriatric major
depressive disorder (9–15, 37, 38). Beyond those findings,
however, the results of this study indicate that recurrent
geriatric major depressive disorder may represent a dis-
tinct phenomenological subtype within geriatric major
depression, in contrast to late-onset geriatric major de-
pressive disorder. The presence of such subtypes is sug-
gested by the dissociation between neuropsychological
functions, with specific frontal lobe dysfunction in late-
onset geriatric major depressive disorder and specific
temporal lobe dysfunction in recurrent geriatric major de-
pressive disorder.

Although these findings are in line with the vascular
model of late-onset geriatric major depressive disorder (8–
10, 12, 13), as contrasted to temporal lobe dysfunction as a
consequence of recurrent depressive episodes and under-
lying neuronal changes (15–17), the exact mechanisms
that may lead to these distinct subtypes in geriatric major
depression are not known. Our data suggest that cardio-
vascular comorbidity may play a role in the development
of specific executive dysfunction in late-onset geriatric
major depressive disorder. Although the cross-sectional

analysis of our data does not permit causal inference, it
seems reasonable to assume that vascular changes in the
frontal cortex might go along with both anhedonia and ex-
ecutive dysfunction. However, we cannot clearly establish
this relationship from our data.

The suggestion that temporal lobe abnormalities are a
potential mechanism for episodic memory dysfunction
in recurrent geriatric major depressive disorder is sup-
ported by both neuropsychological and neuroimaging
data (19–22). One hypothesis that can be derived from the
episodic memory deficit in recurrent geriatric major de-
pressive disorder found in this study is that recurrent de-
pressive episodes may lead to temporal lobe dysfunction
through longstanding effects of decreased hippocampal
neurogenesis (17).

The clinical significance of this study is that identifica-
tion of the neuropsychological profile, clinical presenta-
tion, and additional risk factors in subtypes of geriatric
major depressive disorder may lead to the development of
specific pharmacological or nonpharmacological inter-
vention strategies to address the different subtypes of the
disorder. Such specific interventions may be especially
needed because of the high rate of treatment nonresponse
in geriatric major depressive disorder (39, 40). There are
data to indicate that more comprehensive treatment ap-
proaches to geriatric major depressive disorder may yield
higher response rates (41), and it would be interesting to
see whether differential treatment of late-onset and recur-
rent geriatric major depressive disorder yields similar
results.

The prevalences of current major depressive disorder
and lifetime history of depression in our study group of
very old nursing home residents are comparable to those
in representative samples. The reported point prevalence
of major depressive disorder in older nursing home resi-
dents ranges from 6% to 32% (7) and is thus comparable to
the prevalence of about 10% in our study. Furthermore,
some studies of young adults have found lifetime preva-
lences comparable to those in our study (4). To our knowl-
edge, there is only one study of the lifetime prevalence of

TABLE 4. Prevalence of Psychopathology and Medical Comorbidity Among Currently Nondepressed Older Adults With
Versus Without a Past History of Major Depressive Disorder and Older Adult Patients With Recurrent Versus Late-Onset
Major Depressive Disorder

Currently Nondepressed Older Adult 
Comparison Subjects Older Adult Patients

No History of Major 
Depressive Disorder 

(N=39)

Past History of Major 
Depressive Disorder 

(N=37)

Recurrent Major 
Depressive Disorder 

(N=21)

Late-Onset Major 
Depressive Disorder 

(N=19)

Variable N % N % N % N %
Psychopathology

Depressed mood 1 2.56 3 8.10 20 95.24 17 89.47
Anhedoniaa 0 0.00 1 2.70 7 33.33 15 78.95
Neurovegetative symptoms 2 5.12 1 2.70 11 52.38 8 42.11

Comorbidity
Cardiovascular diseaseb 22 56.41 27 72.97 12 57.14 19 100.00
Diabetes 6 15.38 5 13.51 2 9.52 3 15.79

a Significant difference between older adult patients with recurrent and with late-onset major depressive disorder (χ2=8.39, df=1, p<0.01).
b Significant difference between older adult patients with recurrent and with late-onset major depressive disorder (χ2=10.51, df=1, p<0.001).
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major depressive disorder in adults ages 70 years and older
(42). This study reported prevalences ranging from 23% to
45% (42), comparable to our finding of a lifetime preva-
lence of 33.6%. Overall, the subjects in our study represent
older adults with a high level of overall cognitive function-
ing, as measured with the MMSE, who were able to com-
plete a full neuropsychological assessment. Individuals
with dementia were excluded in order to rule out effects of
cognitive dysfunction due to neurodegenerative disorders.

This study is limited by its cross-sectional design with
discrete age groupings, a feature that precludes conclu-
sions about the timing of age effects in patients with major
depression. Ideally, studies of geriatric depression would
follow older adults with a known presence or absence of
past major depressive disorder longitudinally, to identify
both age- and disease-related changes over time and their
associations with risk factors and indicators of potential
underlying mechanisms. Furthermore, we could not ex-
tract reliable data on the exact time (i.e., other than before
age 65 years) of the onset of the first episode of major de-
pressive disorder in the study group. Prior studies showed
that, when informants and structured interviews are used,
interrater reliability may exceed 80% (43). Yet, it seems
vital to further refine methods to assess lifetime history of
major depressive disorder, especially in older adults. Such
information would enable correlative studies of neuropsy-
chological performance decrements in recurrent geriatric
major depression.

One conceptual problem underlying research on geriat-
ric major depressive disorder as a function of lifetime his-
tory of depression is that in fact recurrent or subthreshold
depression across the lifespan may in turn increase the
risk of vascular pathology. Likewise, recurrent episodes of
major depressive disorder across the lifespan may have
different underlying etiologies. The inclusion of behav-
ioral, genetic, and cardiovascular variables in such studies
would allow for a better understanding of common path-
ways and differential risk factors.

This study addressed some of the limitations of prior
studies by using a two-by-two design, thus disentangling
effects of a lifetime history of major depression from effects
of the current presence of major depressive disorder. As-
sessment of depression with a state measure (Geriatric De-
pression Scale) assured inclusion of depressed subjects
with similar levels of current depression severity and made
the concurrent validation of depression diagnoses possi-
ble. Controlling for age and gender in matched randomly
selected groups of subjects helped to prevent the introduc-
tion of variance that might obscure group differences.

In conclusion, the contribution of this study is the delin-
eation of specific subtypes within geriatric major depres-
sion as a function of the presence or absence of a lifetime
diagnosis of depression. Further research is needed to rep-
licate these phenomenological differences. Findings from
this study may be used clinically to guide the design of
treatment interventions for specific subtypes of geriatric

depression and thus may provide clinicians with more sat-
isfying treatment options for this prevalent and disabling
disorder.
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