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Objective: The goal of this study was to examine treatment outcome differences in relation
to age at onset of first lifetime episode of recurrent major depression in elderly patients.
Method: Patients were grouped as having early-onset (N=129) or late-onset (N=58) depres-
sion. Early onset was defined as having a first lifetime episode of major depression at age 59
or earlier; late onset was defined as age 60 or later. The two groups of patients were compared
with respect to demographic and clinical characteristics, types of treatment given (nortriptyline
and interpersonal psychotherapy), and treatment outcomes. Results: The groups did not differ
in the percentage of patients who remitted, recovered, or relapsed during continuation treat-
ment or in the percentage who experienced a recurrence of major depression during the first
year of maintenance treatment. However, early-onset patients took 5–6 weeks longer to
achieve remission than did late-onset patients, and a higher proportion had a history of suicide
attempts. Conclusions: These data suggest that age at lifetime onset of recurrent major depres-
sion does not influence short- or long-term treatment response in elderly patients treated with
combined interpersonal psychotherapy and nortriptyline, with the exception of slowing the
speed of remission in early-onset cases. Difference in remission speed may reflect the greater
number of previous episodes in the early-onset patients. Nevertheless, the likelihood of a longer
time to remission, together with a higher rate of past suicide attempts, suggests that elderly
depressed patients with a history of early-onset illness need particularly careful management.
 (Am J Psychiatry 1998; 155:795–799)

T here has been conflicting evidence regarding the
effect of age at onset of depression on the progno-

sis of elderly patients, as summarized by Cole in a 1990
review of 10 studies (1). More recently, Brodaty et al.
(2) found that elderly patients who experienced their
first lifetime episode of major depression before age 60
were more likely to have a relapsing course. The
authors concluded that “a history of recurrence and its

corollary, early-onset depression, not surprisingly, pre-
dicted a poorer prognosis in the elderly” (2, p. 594).
Consistent with these results, we recently reported that
elderly patients who were older when they experienced
their first episode of depression showed a more rapid,
sustained response profile (3). By contrast, other in-
vestigators (4) have observed that lifetime illness onset
after age 60 predicts a less favorable treatment re-
sponse, a more chronic course, and subsequent devel-
opment of dementia. Other studies (5) have also sug-
gested that onset after age 60 may presage a stormy
illness course, with frequent and early relapses, perhaps
as a result of brittle treatment response. Converging with
this view are data showing an association of late-onset
depression with brain abnormalities such as ventricu-
lomegaly, white matter hyperintensities, and cognitive
impairment (6, 7). Cognitive impairment in late-life and
late-onset depression, even if reversed by antidepressant
treatment, may presage the development of irreversible
dementia.

The validity of these conclusions should be tested fur-
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ther by taking into account variability in treatment and
in treatment compliance. Specifically, the use of highly
standardized or controlled treatment, together with a
high level of treatment compliance, would be expected
to reduce the variance in illness course that might be
observed (or that is more likely) with nonstandardized
(naturalistic) treatment or with poor treatment compli-
ance. One would thus be in a better position to examine
the hypothesized influence of age at first onset of de-
pression on treatment response and illness course in the
context of a double-blind, placebo-controlled, longitu-
dinal study.

Since 1989 we have been conducting a controlled ex-
amination of the long-term, or maintenance, efficacy of
nortriptyline and interpersonal psychotherapy (8) for
preventing recurrence of major depressive episodes in the
elderly (the Pittsburgh study of maintenance therapies in
late-life depression) (9). The data accrued as part of this

study permit a test of the hypothesis that onset of first
lifetime episode of major depressive illness after age 60
will adversely affect rate and speed of remission as well
as rates of recovery, relapse, and recurrence. We recently
reported that older age at study entry is associated with
a slower speed and lower rate of treatment response (3).
The question addressed by the present report concerns
the hypothesized effect of age at onset of first lifetime
illness on treatment response and course of illness.

METHOD

Subjects

Demographic characteristics. Data were available for all 187
elderly patients entered into the Pittsburgh study of maintenance
therapies in late-life depression protocol from its inception on Feb. 1,
1989, to the close of intake 7 years later on Jan. 31, 1996 (intent-to-
treat sample); 687 patients were screened to yield the final sample of
187. The major reasons for exclusion were 1) other psychiatric
diagnosis (N=135); 2) major depressive disorder, single episode (N=
119); 3) interepisode wellness interval greater than 2.5 years (N=63);
4) medical contraindications to use of nortriptyline (N=43); and
5) presence of delusional (N=24) or intermittent (N=23) depressive
disorders. Patients meeting eligibility criteria entered the study after
providing written informed consent following full explanation of
procedures.

Demographic and clinical measures of the final study group are
summarized in table 1. To be consistent with other reports in the
literature (2, 4), we grouped patients by early versus late age at onset.
Early onset was defined a priori as having a first lifetime episode of
major depression at age 59 or earlier; late onset was defined as age 60
or later. All patients were required to have recurrent unipolar major
depression (nonpsychotic), as determined by structured interview
with the Schedule for Affective Disorders and Schizophrenia—Life-
time Version (SADS-L) (10). A score of 17 or higher on the 17-item
Hamilton Depression Rating Scale (11) and a score of 27 or greater
on the Folstein Mini-Mental State (12) were also required for study
entry. There were 129 patients in the early-onset group and 58 in the
late-onset group. The late-onset group were on average 3 years older
than the early-onset group at study entry (mean=69.6, SD=5.8, versus
mean=66.7, SD=5.6) (t=–3.2, df=185, p=0.002). The groups did not
differ in sex, race, marital status, or years of education.

Clinical characteristics. The groups also were similar on most clinical
characteristics, such as severity of current episode, percent who required
hospitalization during acute treatment, percent with endogenous epi-
sodes, duration of episodes, length of wellness interval before the index
episode, functional impairment, percent with lifetime histories of anxi-
ety disorders, chronic medical illness burden, personality dysfunction,
perceived interpersonal support, and self-reported sleep quality. With
respect to specific organ system scores on the Cumulative Illness Rating
Scale—Geriatrics (13), late-onset patients scored significantly higher on
the measure of systemic vascular impairment (mean=1.2, SD=1.1, ver-
sus mean=0.8, SD=1.0) (t=–2.6, df=170, p=0.01) but lower on focal
neurological impairment (mean=0.2, SD=0.6, versus mean=0.5, SD=0.8)
(t=2.6, df=141, p=0.01).

By design, the groups differed in age at onset of first lifetime epi-
sode, with a group difference of 26 years: mean=40.2 (SD=13.4) ver-
sus mean=66.0 (SD=5.9) (t=–18.2, df=185, p=0.0001). Not surpris-
ingly, early-onset patients reported a greater number of lifetime
episodes of major depression: mean=5.8 (SD=5.1) versus mean=2.7
(SD=1.3) (t=6.5, df=160.9, p=0.0001). Therefore, we chose to use
number of lifetime episodes (as well as age at study entry) as a covari-
ate in the Cox proportional hazards model of time to remission to
determine if any difference observed as a function of age at first illness
onset remained after we controlled for difference in number of epi-
sodes and age at study entry. Finally, a higher proportion of early-on-
set patients reported a history of suicide attempts (22.5% [N=29]
versus 1.7% [N=1]) (p=0.0006, Fisher’s exact test).

TABLE 1. Demographic and Clinical Characteristics of 187 Elderly
Patients With Major Depression at Entry to Study of Maintenance
Therapies for Late-Life Depression

Characteristic Patients

N %
Demographic

Male  47 25.1
White 174 93.0
Married  74 39.6
Education <12 years  35 18.7

Mean SD Median

Current age (years) 67.6  5.8
Clinical

Age at onset (years) 48.2 16.7 53
Number of episodes  4.9  4.5  4
Duration of current episode (weeks) 29.5 35.7
Interepisode wellness (months) 13.4 10.2
Brief Symptoms Inventory score

Total  1.5  0.9
Anxiety  1.2  0.6

Hamilton Depression Rating Scale
score 22.2  4.2

Beck Depression Inventory score 22.9  9.5
Global Assessment Scale score 55.8  6.3
Mini-Mental State score 29.3  0.9
Interpersonal Support Evaluation

List score
Appraisal  8.6  2.8
Belonging  7.8  3.0
Tangible  8.7  3.1
Self-esteem  4.7  3.1

Cumulative Illness Rating Scale—
Geriatrics score  7.3  3.3

Pittsburgh Sleep Quality Index score 10.9  4.1
Personality Assessment Form score 14.9  2.8

N %

Situational depression  48 25.7
Endogenous depression (definite) 112 59.9
Requiring hospitalization  30 16.0
Research Diagnostic Criteria anxiety

disorder (definite)  25 13.4
History of suicide attempts  29 15.5
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Treatments

All subjects received nortriptyline ti-
trated to plasma steady-state levels of 80–
120 ng/ml. Final plasma nortriptyline
steady-state levels did not differ between
early-onset (mean=91.4 ng/ml, SD=26.1)
and late-onset (mean=86.5 ng/ml, SD=
24.8) groups (t=0.9, df=117, n.s.), but a
significantly higher dose of nortriptyline
was needed in the early-onset group
(mean=84.6 mg/day, SD=34.9) than in the
late-onset group (mean=67.0 mg/day, SD=
22.9) (t=2.8, df=117, p=0.007), probably
reflecting age-dependent differences in
metabolic rate. (The early-onset group
was younger at study entry than the late-
onset group.) However, the groups did not
differ in the time required to reach the 80
ng/ml threshold concentration, nor in the
percentage who received adjunctive psy-
chotropic medications. Thus, pharmaco-
logical parity was achieved in the treatment
of the two groups.

Similarly, all patients participated in
weekly interpersonal psychotherapy for at
least 12 consecutive weeks (8). The groups
did not differ in the distribution of primary foci of interpersonal psycho-
therapy, such as bereavement, interpersonal conflict, or role transitions.

Definition of Primary Treatment Outcomes

With respect to the primary treatment outcome measures, we fol-
lowed the convention of Frank et al. (14) for defining remission, re-
covery, relapse (during continuation therapy), and recurrence (during
the first year of maintenance therapy). Specifically, after patients
achieved a Hamilton depression score of 10 or less for 3 consecutive
weeks, their index episodes were declared to be remitted. Patients
with “partial” remission (N=6) were defined by a Hamilton score of
11–14 at the end of acute therapy. We chose a Hamilton score of 10
or less as the criterion for remission in order to be consistent with the
geriatric literature (e.g., Georgotas et al. [15]; Frank et al. [14] used a
score of 7 in midlife studies). A 16-week period of continuation ther-
apy began, during which patients continued to receive the same dose
of nortriptyline used during acute therapy and every-other-week in-
terpersonal psychotherapy.

After completing 16 weeks of continuation pharmacotherapy and
interpersonal psychotherapy, patients were declared “recovered,” as
long as they had not experienced relapses of their major depressive
episodes. Of the 187 patients who entered the study, 124 recovered
and were randomly assigned to maintenance therapy (nortriptyline
with monthly maintenance interpersonal psychotherapy, nortrip-
tyline in a medication clinic without interpersonal psychotherapy,
placebo with monthly maintenance interpersonal psychotherapy, or
placebo in a medication clinic without interpersonal psychotherapy).
There was no significant difference in the distribution of random
maintenance treatment assignments across the two groups (χ2=1.65,
df=3, p=0.65). Patients were seen monthly during double-blind, pla-
cebo-controlled maintenance therapy to determine continued well-
ness or the recurrence of a major depressive episode, defined by using
the SADS-L and confirmed by an independent senior psychiatrist.

RESULTS

Early- and late-onset groups did not differ in absolute
rates of remission, recovery, relapse (during 16 weeks
of continuation therapy), or recurrence (during the first
year of maintenance therapy) (table 2). However, the
median time to remission of the index episode was sig-

nificantly longer in the early-onset group (12.9 weeks)
than in the late-onset group (7.3 weeks) (figure 1). This
result remained significant after the number of episodes
was used as a covariate in the Cox proportional hazards
model: 11.6 weeks in early-onset patients compared
with 9.0 weeks in late-onset patients (χ2=4.58, df=1,
p=0.03). Age at study entry was not a significant covari-
ate in the Cox proportional hazards model.

To examine further the relative influences of number
of previous episodes and age at onset of first lifetime
episode, we performed a median split of the early-onset
group by number of lifetime episodes of major depres-

TABLE 2. Outcome of Treatment With Nortriptyline and Interpersonal Psychotherapy of Elderly
Patients With Early-Onset Depression (First Episode at Age 59 or Earlier) or Late-Onset Depres-
sion (First Episode at Age 60 or Later)

Outcome

All
Patients
(N=187)

Early
Onset

(N=129)

Late
Onset

(N=58) Comparison

N % N % N % χ2 df p

Remission —a 0.67
Yes 134 71.7 90 69.8 44 75.9
No  47 25.1 35 27.1 12 20.7
Partial  6  3.2  4  3.1  2  3.4

Recovery —a 0.51
Yes 119 63.6 79 61.2 40 69.0
No  63 33.7 47 36.4 16 27.6
Partial   5  2.7  3  2.3  2  3.4

Relapse during continuation
treatmentb  19 14.2 13 14.4  6 13.6 0.0 1 0.90

Recurrence during first year
of maintenance treatmentc  45 42.1 30 44.8 15 37.5 0.5 1 0.46

aFisher’s exact test.
bN=134 for all patients, N=90 for early-onset group, and N=44 for late-onset group.
cN=107 for all patients, N=67 for early-onset group, and N=40 for late-onset group.

FIGURE 1. Kaplan-Meier Life Table Plot of Time to Remission for
180 Elderly Patients With Early-Onset Depression (First Episode at
Age 59 or Earlier) or Late-Onset Depression (First Episode at Age 60
or Later)a

aData for the patients who actually began treatment were analyzed.
Time to remission was significantly longer in the early-onset group
(Wilcoxon χ2=11.04, df=1, p=0.001). Median time to remission was
12.9 weeks (95% confidence interval=10.6–14.7) for the early-onset
group and 7.3 weeks (95% confidence interval=6.0–10.3) for the
late-onset group.
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sion, comparing early-onset patients with four or fewer
lifetime episodes and early-onset patients with more
than four episodes. We then examined treatment out-
comes, stratifying on two early-onset subgroups and
the late-onset group. We detected no differences in per-
cent of patients who remitted, recovered, relapsed, or
experienced a recurrence. Kaplan-Meier survival analy-
sis showed a median time to remission of 14 weeks in
early-onset patients with more than four lifetime epi-
sodes, 11.0 weeks in early-onset patients with four or
fewer episodes, and 7.3 weeks in late-onset patients
(figure 2). There was a significant difference in remis-
sion times between the late-onset group and each of the
two early-onset subgroups (Wilcoxon χ2=8.69, df=1,
p=0.003, Wilcoxon χ2=6.82, df=1, p=0.009, respec-
tively) but not between the two early-onset subgroups
(Wilcoxon χ2=0.32, df=1, p=0.57).

DISCUSSION

The current data suggest that age at onset of first life-
time episode of recurrent major depression in elderly
patients does not affect absolute rates of remission, re-
lapse, recovery, or recurrence during the first year of
maintenance therapy. However, they do suggest that
early onset is associated with a slower speed of remis-
sion from the index episode. Patients with early-onset
depression did not differ from those with late onset in
treatment intensity or focus, either pharmacological or
psychotherapeutic. It may be the similarity of combined
treatment received that was the strongest determinant
of similar outcomes.

Age at onset of first lifetime episode of depression is

linked inextricably to the number of previous
illness episodes, thus making it difficult (and
perhaps impossible in clinical practice) to dis-
tinguish effects attributable to age at onset
from those attributable to number of episodes
(or chronicity of illness). Perhaps age at onset
should be considered a proxy for other vari-
ables that can affect course of illness and treat-
ment response. For example, later onset of de-
pression has been associated with greater
neuropsychological impairment and more
structural brain abnormalities, with vascular
and other medical diseases, and with a less fre-
quent family history of mood disorders (4, 6,
7). In our study group, late-onset patients were
characterized by higher levels of systemic vas-
cular pathology and lower focal neurological
impairment according to rating on the Cumu-
lative Illness Rating Scale—Geriatrics than the
early-onset group, but not by greater cognitive
impairment or overall medical burden.

Our findings agree with those of Brodaty et
al. (2), who also reported that early age at in-
itial onset of depression predicted a worse out-
come for elderly patients who go on to have
recurrent depression. By contrast, Alexopoulos

et al. (16) reported that late onset of first depressive
episode in elderly patients is the strongest predictor of
chronicity but that weak social support best predicts
chronicity in younger patients. This pattern of discrep-
ant results is probably due to differences in patient
populations studied by Alexopoulos et al. and our cur-
rent study (as well as the use of combined interpersonal
psychotherapy and medication in a defined treatment
protocol rather than naturalistic follow-up).

The patients studied by Alexopoulos et al. were older
at study entry, not all had recurrent depressive illness,
many were psychotic and had greater levels of cognitive
impairment, and treatment was naturalistic rather than
a standardized protocol. All of our patients were re-
quired to have a Mini-Mental State score of 27 or
greater, and all were required to have nonpsychotic re-
current unipolar depression. Only two of our 187 pa-
tients have developed dementia on follow-up, but more
than 40% of the patients of Alexopoulos et al. have
developed irreversible dementia. Thus, age at onset may
not be as important a determinant of illness course and
treatment response in elderly patients with well-estab-
lished nonpsychotic recurrent major depression as it is
in more heterogeneous older populations of elderly pa-
tients with depression who have varying levels of preex-
isting cognitive impairment and delusional thinking. In
contrast to age at onset of first lifetime episode of ill-
ness, our analyses have found that older age at study
entry is associated with longer time to remission (3)—a
finding in agreement with that of Alexopoulos et al.
(16), Keller et al. (17), and Georgotas and McCue (18).

In addition to subject selection criteria, which may
limit the generalizability of the current findings, the re-
liability with which age at onset can be identified is lim-

FIGURE 2. Kaplan-Meier Life Table Plot of Time to Remission for 180 Elderly
Patients With Early-Onset Depression (First Episode at Age 59 or Earlier) and
Four or Fewer or More Than Four Lifetime Depressive Episodes and Elderly
Patients With Late-Onset Depression (First Episode at Age 60 or Later)a

aData for the patients who actually began treatment were analyzed. Time to
remission was significantly different among groups (Wilcoxon χ2=11.26, df=2,
p=0.004). Median time to remission was 11.0 weeks (95% confidence inter-
val=9.9–15.1) for early-onset patients with four or fewer episodes, 14.0 weeks
(95% confidence interval=10.0–18.0) for early-onset patients with more than
four episodes, and 7.3 weeks (95% confidence interval=6.0–10.3) for late-onset
patients.
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ited. Wiener et al. (19) recently reported that interrater
agreement did not exceed 85% in patients with geri-
atric depression. Therefore, these authors have recom-
mended (and we concur) that additional clinical, bio-
logical, and psychosocial function measures (other than
age at onset) be used to characterize the variability of
geriatric depression in respect to illness course and
treatment response. Our data also suggest, however,
that using a highly standardized, intense combination
of psychopharmacological and psychosocial treatment
may suppress variability in treatment response and
long-term course, resulting in better outcomes for geri-
atric patients with recurrent major depression, compa-
rable to those observed in midlife adults (9). Finally, it
is clinically important to note that early-onset patients
not only took longer to remit but also had a higher rate
of past suicide attempts. Such patients merit particular
attention during the acute phase of treatment.
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