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Objective: There have been few pla-
cebo-controlled trials of selective seroto-
nin reuptake inhibitors for depressed eld-
erly patients. This placebo-controlled
study of sertraline was designed to con-
firm the results of non-placebo-controlled
trials.

Method: The subjects were outpatients
age 60 years or older who had a DSM-IV
diagnosis of major depressive disorder
and a total score on the 17-item Hamilton
Depression Rating Scale of 18 or higher.
The patients were randomly assigned to 8
weeks of double-blind treatment with
placebo or a flexible daily dose of 50 or
100 mg of sertraline. The primary out-
come variables were the Hamilton scale
and Clinical Global Impression (CGI) scales
for severity and improvement.

Results: A total of 371 patients assigned
to sertraline and 376 assigned to placebo
took at least one dose. At endpoint, the

patients receiving sertraline evidenced
significantly greater improvements than
those receiving placebo on the Hamilton
depression scale and CGI severity and im-
provement scales. The mean changes
from baseline to endpoint in Hamilton
score were –7.4 points (SD=6.3) for sertra-
line and –6.6 points (SD=6.4) for placebo.
The rate of CGI-defined response at end-
point was significantly higher for sertra-
line (45%) than for placebo (35%), and the
time to sustained response was signifi-
cantly shorter for sertraline (median, 57
versus 61 days). There were few discon-
tinuations due to treatment-related ad-
verse events, 8% for sertraline and 2% for
placebo.

Conclusions: Sertraline was effective
and well tolerated by older adults with
major depression, although the drug-pla-
cebo difference was not large in this 8-
week trial.

(Am J Psychiatry 2003; 160:1277–1285)

Considerable progress has been made in understand-
ing the diagnosis and treatment of late-life depression, as
summarized in the first National Institutes of Health Con-
sensus Development Conference held in 1991 (1) and the
update conference convened by the American Association
for Geriatric Psychiatry in 1996 (2). Late-life depression af-
fects a substantial proportion of people over age 65. Over-
all, approximately 15% of community-dwelling elderly
have clinically significant depressive symptoms, 2% to 4%
suffer from a current major depressive disorder, and about
10% have minor depression (3–7).

Clinically significant depression is untreated in at least
60% of the cases (4), often has a chronic or recurrent clini-
cal course, and is associated with greater utilization of
medical services, greater morbidity and mortality from
medical illnesses, lower levels of well-being, poorer physi-
cal, social, and cognitive functioning, and a greater risk of
suicide, particularly in elderly men (1, 2, 8–11).

Selective serotonin reuptake inhibitors (SSRIs) are most
frequently used for treating late-life depression. SSRIs
have advantages over tricyclic antidepressants in treating
elderly patients because of equivalent efficacy and overall
better-tolerated side effects. In particular, they are associ-

ated with substantially less orthostatic, cognitive, anticho-
linergic, and cardiovascular adverse effects (12–17).

Although there have been many clinical trials of the
SSRIs as treatments for late-life depression, few large pla-
cebo-controlled trials have been reported. The trials using
active comparators provide evidence that the several SSRIs
have equivalent efficacy for older patients, equivalent both
in terms of each other and in terms of the tricyclic antide-
pressants (14–21), and SSRI-treated patients generally ex-
perience fewer adverse effects than those taking tricyclics.
One finding that emerges from published comparator tri-
als is that the magnitude of response, compared to base-
line, continues to increase when elderly patients receive a
somewhat longer course of treatment for acute episodes,
in the range of 8 to 12 weeks (14, 19).

Sertraline has shown equivalent effectiveness in the
treatment of late-life depression according to the results
of three double-blind, randomized trials including active
comparators; two had 12-week durations and compared
sertraline with nortriptyline (14) and fluoxetine (19),
and one lasted 8 weeks and compared sertraline with
amitriptyline (20).
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The goal of the current trial was to evaluate the efficacy,
by comparison to placebo, of sertraline for treating late-
life depression. This double-blind, placebo-controlled
trial allowed depressed patients with concomitant medi-
cal illnesses and included a stratified randomization
based on whether patients met more stringent a priori cri-
teria for severity and duration that were intended to iden-
tify a more endogenously depressed subgroup, which was
hypothesized to yield a greater drug-placebo difference.

Method

Study Design

This was a multicenter, parallel-group, double-blind, placebo-
controlled trial of sertraline in elderly community-living outpa-
tients with DSM-IV major depressive disorder. After a single-blind
placebo washout period of 4 to 14 days, subjects meeting the en-
try criteria were randomly assigned to 8 weeks of double-blind
treatment with either sertraline or placebo. To explore the possi-
bility of differential response, before randomization each subject
was classified as to whether an “endogenous subtype” was evi-
dent. This classification was made centrally by a board-certified
psychiatrist who was given all baseline clinical information and
then categorized each subject as either having the endogenous
subtype or not on the basis of the following criteria: 1) a score of
21 or higher on the 17-item Hamilton Depression Rating Scale
(22), 2) an episode lasting 2 months or more, 3) two or more pre-
vious episodes of major depression, and 4) at least one of the fol-
lowing: melancholia (DSM-IV checklist), history of major depres-
sive disorder in a first-degree relative, lack of a psychosocial
stressor that precipitated the current episode. This endogenous
versus nonendogenous distinction was then used as a stratifying
factor in the randomization, but the investigators were kept blind
to the factors used for stratification.

Each subject received either a 50-mg sertraline tablet or an
identically appearing placebo tablet daily for the first 4 weeks, af-
ter which the dose could be increased to 100 mg/day of sertraline
(or matched placebo) for the final 4 weeks on the basis of the in-
vestigator’s assessment of clinical response and tolerability. The
maximum dose of sertraline was limited to 100 mg/day because
results from previous comparator trials (14, 19) showed adequate
response rates with doses typically in the range of 50 to 100 mg/
day. In addition, not allowing titration above 50 mg for 4 weeks
was designed to allow for optimal response at a lower dose before
titration.

The institutional review board of each site reviewed the trial.
The risks and benefits of study participation were explained to
each subject, and after all questions and concerns were ad-
dressed, written informed consent was obtained before any pro-
tocol activities were undertaken.

Patient Selection

The study participants were male or female community-dwell-
ing outpatients age 60 years or over who were recruited by 66 clin-
ical sites between July 1997 and December 1998. The clinical sites
included both psychiatric and primary care settings. To be eligi-
ble, patients had to have a current diagnosis of major depressive
disorder, single episode or recurrent, without psychotic features
(DSM-IV) of at least 4 weeks’ duration, with a total score of 18 or
higher on the 17-item Hamilton depression scale at baseline (and
with a score of 2 or higher on item 1, “depressed mood”). The di-
agnoses of major depressive disorder were made by using DSM-
IV checklists administered by trained evaluators at screening, and
they were confirmed by clinical interviews by the site investiga-
tors at the end of the placebo washout period just before random-

ization. In addition, only patients displaying normal or clinically
insignificant abnormal results on baseline laboratory screening
tests were eligible.

The exclusion criteria included a current DSM-IV diagnosis of
depressive disorder with psychotic features, dementia, organic
mental disorder, or mental retardation; a score less than 24 on the
Mini-Mental State Examination (MMSE) (23); a current or past
history of any psychotic disorder or bipolar disorder; a diagnosis
of drug or alcohol abuse or dependence within the previous 6
months (except nicotine); a history of seizure disorder; previous
nonresponse, known hypersensitivity, or contraindication to ser-
traline; participation in an investigational drug trial within 3
months before this trial; significant suicide risk, a need for elec-
troconvulsive therapy, additional psychotropic drugs, or hospital-
ization; regular, daily use of benzodiazepines within 3 weeks, use
of antidepressants within 2 weeks, use of monoamine oxidase in-
hibitors or fluoxetine within 5 weeks of randomization; use of a
depot antipsychotic drug within 6 months of entering the study;
initiation of individual or group psychotherapy within 3 months
of study entry; and any clinically significant unstable medical dis-
order that might affect study participation (however, patients
with stable medical conditions such as insulin-dependent diabe-
tes mellitus were allowed to participate). Concomitant treatment
with any other centrally active medication was prohibited except
for as-needed use of zolpidem, up to 10 mg/day, or temazepam,
up to 30 mg/day, for sleep during the first 4 weeks of the study, al-
though such use was discouraged. Use of benzodiazepines as
needed for anxiety was not permitted. The subjects were asked to
restrict alcohol intake during the study, and they were asked
about alcohol use at each visit. Subjects could be removed from
the study at any time because of adverse experiences, insufficient
treatment response, or worsening of depression based on the
clinical judgment of the investigator.

Efficacy and Safety Evaluations

Efficacy was evaluated by using a range of outcome measures
including 1) the total score on the 17-item Hamilton depression
scale and scores on three subscales (anxiety/somatization, retar-
dation, and Bech melancholia), 2) the Clinical Global Impression
(CGI) severity and improvement scales (24), 3) the Patient Global
Impression (a subject-rated global assessment of improvement)
(24), 4) the MMSE, 5) the Quality of Life Enjoyment and Satisfac-
tion Questionnaire (25), used to measure the subject’s perceived
quality of life in various domains of functional activity, and 6) the
Medical Outcomes Study 36-Item Short-Form Health Survey (26).
The 36-Item Short-Form Health Survey is a subject-rated instru-
ment designed to assess functional status and well-being; it con-
tains scales measuring limitations in physical and social activities
due to physical or emotional problems and scales measuring role
limitations, bodily pain, general mental health, vitality, and gen-
eral health perceptions.

Raters for the Hamilton depression scale were trained at an
investigator meeting before the start of the trial. At this meeting,
raters rated two videotaped Hamilton scale interviews, and the
results were discussed. This procedure was repeated again at a
midstudy meeting. Raters were provided were a rating algorithm
to assist them in Hamilton scale ratings, and the compliance
with use of this algorithm was evaluated at study monitoring
visits.

The three a priori primary outcome variables were the 1) Hamil-
ton depression scale score, 2) CGI severity rating, and 3) CGI im-
provement score. These measures were assessed at baseline (for
Hamilton scale and CGI severity rating); at weeks 2, 4, 6, and 8; and
at endpoint. Two separate measures of responder status were de-
fined: 1) an endpoint CGI improvement score of 1 (very much im-
proved) or 2 (much improved) and 2) a reduction of 50% or more
in Hamilton depression score from baseline. Other secondary effi-
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cacy measures were assessed at baseline and endpoint, with the
last observation carried forward for subjects who did not complete
the trial.

Safety evaluations were performed at study entry and at the
last study visit, and they included a physical examination, labora-
tory assessments (including a complete blood cell count, blood
chemistry screen, thyroid function tests, and urinalysis), and 12-
lead ECG. Weight, vital signs, and adverse events were assessed at
every study visit. All observed or volunteered adverse events, re-
gardless of treatment group or suspected causal relationship to
study drug, were recorded and rated as to severity.

Treatment compliance was monitored with pill counts at the
study visits. If a count of the tablets in the returned medication in-
dicated that the subject had not received all of the prescribed
study drug, the subject was counseled about the importance of
compliance and how to take study medication. If the drug com-
pliance calculations indicated that the subject had taken less than
75% of the study medication on any two consecutive visits, the
subject was removed from the study.

Statistical Analyses

Baseline demographic and clinical characteristics of the two
treatment groups were compared by using analysis of variance
(ANOVA) for continuous variables and the Cochran-Mantel-
Haenszel test for categorical variables, with clinical site as the
stratification variable. Because a few sites recruited a small num-
ber of patients, the eight sites with fewer than five subjects each
were pooled into one site containing 20 subjects.

The comparison of clinical response rates was conducted by
using the Cochran-Mantel-Haenszel test (with site as a stratifica-
tion variable). Time until clinical response was examined by using
Kaplan-Meier survival plots, and the log-rank test was used to
compare the estimated survival functions for sertraline and pla-
cebo. Sustained response was defined as the time at which a sub-
ject achieved a CGI improvement score of 1 or 2 that was main-
tained at least at that level in each subsequent study visit through
the end of the trial.

Analysis of covariance (ANCOVA) was used to test treatment ef-
fects on the change from baseline to endpoint in the Hamilton
depression score and CGI severity rating, with the baseline values
used as covariates and with terms for treatment, endogenous sta-
tus (endogenous versus not endogenous), site, and treatment-by-
endogenous interaction included in the model. For the CGI im-
provement rating, a similar ANOVA model was specified without
a baseline covariate. If the treatment-by-endogenous interaction
was significant (p<0.10), then the interaction term was included
in the primary model and simple contrasts were used to examine
the treatment differences for the endogenous subgroup.

The primary analysis of the response rates based on the Hamil-
ton depression scale and of the scores on the Hamilton depres-
sion scale and CGI severity and improvement measures were per-
formed for two groups of subjects: 1) a modified intent-to-treat
group consisting of all randomly assigned subjects who received
at least one dose of study medication and had at least one valid
postbaseline rating with the Hamilton depression scale or CGI
during double-blind treatment and 2) the group of completers,
i.e., patients who completed 8 weeks of treatment. In addition,
analyses of the scores at endpoint and week 8 (for completers)
were conducted for a smaller group that excluded 47 patients
from two sites whose treatment was found, upon audit, to have
violated guidelines for good clinical practice.

Endpoint scores (last observation carried forward) were used
for the intent-to-treat analyses, and week 8 scores were used in
the analyses for patients who completed treatment. Additional
ANCOVA analyses were conducted on the scores at weeks 2, 4,
and 6 to examine the time course of response.

The data on the secondary efficacy measures (scores on Hamil-
ton scale subscales, Patient Global Impression, Quality of Life
Enjoyment and Satisfaction Questionnaire, MMSE, and 36-Item
Short-Form Health Survey subscales) were analyzed by using
ANCOVA as already described, with baseline scores as covariates
(except for the Patient Global Impression, which does not have a
baseline assessment) and endpoint scores as the dependent vari-
ables. Results of these analyses are presented for the intent-to-
treat group only.

Adverse events that had a 5% occurrence or more in either
treatment group were tested by using chi-square methods or
Fisher’s exact tests for all randomly assigned subjects who re-
ceived at least one dose of study medication.

The overall number of subjects was based on an analysis using
data from a previous trial of fluoxetine in the elderly (27). It was
estimated that 336 patients per treatment group would need to be
enrolled in order to have 80% power to detect a difference in
Hamilton depression scale change scores of 2.0, with equal stan-
dard deviations of 8.0, a two-sided alpha significance level of 0.05,
and a 25% discontinuation rate. Therefore, an enrollment target
of 700 was set.

A two-sided alpha of 0.048 was taken as the critical level for
treatment differences in efficacy, in order to account for a
planned interim analysis (for which the alpha was set at 0.0052).

Results

Subject Disposition

Of the 752 subjects randomly assigned to treatment, 747
received at least one dose of study medication (371 sertra-
line, 376 placebo). Of these, 87 in the sertraline group and
65 in the placebo group discontinued prematurely, and
284 (77%) and 311 (83%) completed the study in the re-
spective treatment groups. The reasons for withdrawal for
sertraline and placebo included adverse events judged by
the investigator to be related to the study drug (8% versus
2%, respectively), adverse events not related to the study
drug (6% versus 2%), insufficient clinical response (1%
versus 3%), withdrawal of consent (5% versus 6%), and
miscellaneous other reasons (4% versus 3%).

Until and including week 4 all but one subject assigned
to sertraline received 50 mg/day, or one tablet, and all but
10 assigned to placebo received one tablet per day. At the
end of weeks 6 and 8, 61% and 63% of the sertraline-
treated subjects were receiving 100 mg/day (two tablets),
and 71% and 73% of the placebo-treated subjects were re-
ceiving two tablets, respectively.

Baseline Characteristics

The mean age of the intent-to-treat study group was
69.8 years (range=59–97), 93% of the subjects were Cauca-
sian, and there were slightly more women than men (Table
1). Overall, there were no significant differences between
the treatment groups in any demographic or clinical char-
acteristic at baseline.

The median duration of the depressive episode was 52
weeks in both groups. The overall mean age at illness on-
set was 54.3 years (SD=18.6). Overall, 54% of the subjects
had recurrent major depression, and 46% were suffering
from a single episode. For the subjects with recurrent de-
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pression, the mean duration since first diagnosis was 25
years (SD=17.4). The most common concomitant psychi-
atric disorders included a past or current history of alcohol
dependence (reported by 2% overall), dysthymia (3%),
generalized anxiety (1%), and panic disorder (1%). The
sertraline-treated subjects were slightly more likely to be
smokers (65% versus 59% of placebo subjects).

Concurrent medical conditions were reported by 93%
and 94% of the sertraline- and placebo-treated subjects,
respectively. For the patients with concurrent medical
condition, the average number of medical problems per
patient was 4.3 (SD=2.7) for sertraline and 4.4 (SD=2.9) for
placebo. The most common comorbid medical conditions
were unspecified arthropathies (reported by 31%), essen-
tial hypertension (34%), elevated levels of triglycerides or
other lipids (22%), osteoarthrosis (15%), acquired hy-
pothyroidism (11%), hyperplasia of prostate (19% of men),
and stomach disorders (7%).

At study entry, 88% of the sertraline-treated subjects
and 87% of the placebo-treated subjects were taking con-
comitant medications. The most common medication
classes reported were the same for both treatment groups:
drugs used as anti-inflammatories or in rheumatic disease
and gout (40%), antihypertensive drugs (27%), hormone
replacement therapy (41% of women), drugs used in the
treatment of hyperlipidemia (14%), thyroid and antithy-
roid drugs (12%), ulcer-healing drugs (11%), β-adrenergic
antagonists (11%), drugs used in diabetes (7%), hypnotics
and sedatives (6%), bronchodilators (5%), and corticoster-
oids (4%). Overall, during the course of the trial, 87% took
concomitant medication. For the subgroup of patients

taking any concomitant medications, the average number
of medications per patient was 5.1 (SD=3.8) for sertraline
and 5.5 (SD=3.9) for placebo.

Primary Analyses

At endpoint, sertraline was significantly more effective
than placebo across all three primary outcomes in the in-
tent-to-treat group (Table 2). For the completers, sertra-
line was more effective on the Hamilton depression scale,
CGI improvement rating, and CGI severity rating. Patients
treated with sertraline achieved a mean reduction of 7.4 in
their Hamilton depression scale total score by endpoint,
which was statistically significantly greater than the im-
provement with placebo of 6.6 (Table 2); the mean de-
creases adjusted for baseline scores were 7.5 and 6.0 for
sertraline and placebo, respectively. Statistically signifi-
cant differences between sertraline and placebo were ap-
parent as early as week 2 (Figure 1).

A significantly greater proportion of sertraline-treated
patients than those treated with placebo achieved re-
sponder status according to the CGI improvement rating
(i.e., CGI improvement rating of ≤2). The responder rates
for sertraline versus placebo were 45% versus 35% for the
intent-to-treat group (Cochran-Mantel-Haenszel χ2=7.8,
df=1, p=0.005) and 53% versus 37% for the completer
group (Cochran-Mantel-Haenszel χ2=13.8, df=1, p<0.001).
The efficacy advantage in favor of sertraline was also
found when the time to sustained response, based on CGI
improvement rating, was assessed with a Kaplan-Meier
survival analysis (Figure 2). The time to sustained re-
sponse was significantly less for sertraline (median=57

TABLE 1. Baseline Characteristics of Elderly Patients With Major Depressive Disorder Included in Intent-to-Treat Analysesa

of Sertraline Versus Placebo in an 8-Week Study

Characteristic Sertraline (N=360) Placebo (N=368)
N % N %

Female 193 54 215 58
Education

Graduated from college 118 33 140 38
Received some college education 127 35 109 30
Graduated from high school 71 20 86 23
Received some or no high school education 44 12 33 9

Marital status
Never married 27 8 22 6
Married currently 174 48 175 48
Divorced or separated 68 19 85 23
Widowed 91 25 86 23

Occupation
Employed full- or part-time 80 22 91 25
Retired 242 67 235 64
Other (homemaker, volunteer, etc.) 38 11 42 11

Recurrent episode of major depressive disorder 190 53 206 56
Age 70 years or older 169 47 171 46

Mean SD Range Mean SD Range

Age (years) 70.0 6.8 60–92 69.6 6.5 59–97
Number of prior episodes 4.4 10.3 3.5 7.2
Duration of current episode (months) 26.9 54.9 28.5 53.3
a The included patients received at least one dose of study medication and had at least one valid rating with the Hamilton Depression Rating

Scale or CGI during double-blind treatment.
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TABLE 2. Efficacy Results at Treatment Endpoint and at Study Completion for Elderly Patients With Major Depressive
Disorder Who Received Sertraline or Placebo in an 8-Week Studya

Efficacy Variable

Patients Included in Intent-to-Treat Analysesb

(Last Observation Carried Forward) Patients Who Completed 8-Week Study

Sertraline
(N=360)

Placebo
(N=368) Analysis of Change

Sertraline
(N=284)

Placebo
(N=311) Analysis of Change

Mean SD Mean SD F df p Mean SD Mean SD F df p
Primary efficacy variables

Total score on Hamilton Depression 
Rating Scale
Baseline 21.4 2.7 21.4 2.6 21.4 2.7 21.2 2.5
Endpoint 14.0 6.5 14.8 6.3 13.0 6.2 14.5 6.2
Change –7.4 6.3 –6.6 6.4 6.6 1, 650 0.01 –8.4 6.1 –6.8 6.2 9.9 1, 533 0.002

CGI severity score
Baseline 4.1 0.4 4.1 0.4 4.1 0.4 4.1 0.4
Endpoint 3.1 1.1 3.3 1.1 2.9 1.1 3.2 1.1
Change –1.0 1.1 –0.8 1.0 6.8 1, 666 0.009 –1.2 1.1 –0.9 1.1 8.0 1, 533 0.005

CGI improvement score at endpoint 2.7 1.2 2.9 1.1 6.2 1, 667 0.02 2.5 1.1 2.8 1.1 9.2 1, 534 0.003
Secondary efficacy variables

Scores on Hamilton depression 
scale subscales
Anxiety/somatization
Baseline 7.0 1.6 7.1 1.7 7.0 1.5 7.0 1.7
Endpoint 4.9 2.5 5.1 2.4 4.5 2.4 5.0 2.4
Change –2.1 2.5 –2.1 2.5 3.2 1, 650 0.08 –2.4 2.5 –2.1 2.5 7.1 1, 533 0.008

Retardation
Baseline 7.3 1.5 7.2 1.5 7.3 1.5 7.2 1.5
Endpoint 4.7 2.7 5.1 2.6 4.4 2.6 4.9 2.7
Change –2.6 2.6 –2.1 2.5 7.6 1, 650 0.006 –3.0 2.6 –2.3 2.4 9.0 1, 533 0.003

Bech melancholia
Baseline 11.4 1.8 11.4 1.8 11.5 1.8 11.4 1.7
Endpoint 7.2 3.9 7.9 3.7 6.6 3.8 7.7 3.8
Change –4.3 4.0 –3.5 3.6 10.3 1, 650 0.001 –4.9 3.9 –3.6 3.6 14.0 1, 533 0.0002

Score on Quality of Life Enjoyment 
and Satisfaction Questionnaire
Baseline 58.6 11.4 59.2 11.2 58.7 11.4 59.3 11.5
Endpoint 66.4 13.5 64.7 11.6 67.2 13.7 64.9 11.9
Change 7.5 12.3 5.5 10.4 1.2 1, 612 0.27 8.4 12.5 5.7 10.5 1.9 1, 527 0.17

Patient Global Impression rating of 
improvement at endpoint 2.8 1.3 3.1 1.1 6.3 1, 651 0.01 2.6 1.1 3.0 1.1 8.1 1, 534 0.005

Scores on 36-Item Short-Form 
Health Survey
Physical functioning
Baseline 66.6 24.8 67.4 25.6 66.2 24.4 67.5 25.3
Endpoint 70.0 23.9 69.6 24.4 69.7 23.7 69.6 24.6
Change 3.4 17.1 2.2 17.5 2.1 1, 616 0.15 3.5 17.1 2.1 17.1 2.4 1, 530 0.13

Role physical
Baseline 44.8 39.4 46.0 39.2 43.8 39.2 45.9 39.6
Endpoint 48.2 39.2 56.3 39.9 50.4 38.6 56.7 39.9
Change 3.4 42.2 10.3 42.6 0.6 1, 612 0.43 6.6 41.6 10.8 41.6 0.1 1, 526 0.78

Bodily pain
Baseline 36.0 24.7 37.0 25.8 36.2 24.5 36.7 26.1
Endpoint 31.9 23.9 33.7 24.9 30.5 22.9 33.7 25.0
Change –4.1 21.9 –3.2 21.8 0.6 1, 615 0.43 –5.7 21.5 –3.0 21.1 2.8 1, 529 0.10

General health
Baseline 53.8 12.7 53.5 12.4 54.3 12.3 53.5 12.2
Endpoint 53.8 12.0 53.9 12.2 53.7 11.7 54.0 12.2
Change 0.1 12.4 0.4 11.5 0.6 1, 614 0.43 –0.6 12.0 0.5 11.6 1.3 1, 528 0.25

Vitality
Baseline 58.7 11.1 59.0 9.6 58.9 10.9 59.2 9.6
Endpoint 60.1 11.3 60.8 11.5 59.8 11.6 61.0 11.5
Change 1.4 13.5 1.8 11.9 0.1 1, 615 0.81 1.0 13.5 1.8 11.5 0.0 1, 529 0.97

Social functioning
Baseline 57.0 16.2 55.6 14.5 56.6 15.5 55.7 14.5
Endpoint 55.5 14.0 55.3 14.0 55.2 14.1 55.9 13.8
Change –1.4 18.6 –0.2 16.6 0.0 1, 611 0.98 –1.4 18.3 0.2 16.6 0.3 1, 526 0.61

Role emotional
Baseline 24.4 30.7 26.7 33.8 24.8 30.4 26.9 34.2
Endpoint 42.4 39.0 46.7 39.4 44.6 38.9 47.4 39.5
Change 18.0 40.5 20.0 43.1 0.2 1, 615 0.63 19.7 40.3 20.5 43.3 0.2 1, 529 0.69

Mental health
Baseline 60.5 11.4 60.5 10.6 60.9 11.6 60.4 10.6
Endpoint 63.7 10.0 63.8 10.2 63.9 9.8 64.1 10.2
Change 3.2 11.7 3.3 11.5 0.3 1, 615 0.61 3.0 11.9 3.6 11.4 0.2 1, 529 0.68

a Unadjusted means and mean changes are presented. Significance tests were based on changes adjusted for baseline scores.
b The included patients received at least one dose of study medication and had at least one valid rating with the Hamilton Depression Rating Scale or

CGI during double-blind treatment.
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days) than for placebo (median=61 days) (log-rank statis-

tic=16.1, df=1, p=0.0001).

Response was alternatively defined as a decrease in the

Hamilton depression score at endpoint of 50% or greater.

With this definition, the rates of response were 35% for

sertraline and 26% for placebo in the intent-to-treat group

(Cochran-Mantel-Haenszel χ2=7.3, df=1, p=0.007). In the

completer analyses, the rates were 41% and 27% (Coch-

ran-Mantel-Haenszel χ2=11.3, df=1, p=0.001).

The interaction between treatment and endogenous

status for the endpoint Hamilton depression score was

nearly significant in the intent-to-treat group (F=3.61, df=

1, 650, p=0.06). Simple contrasts revealed that the adjusted

mean Hamilton depression total score improved signifi-

cantly more for the sertraline patients than for the placebo

patients among the endogenous subgroup (adjusted

mean change scores of –7.6 and –4.9, respectively) (F=6.12,

df=1, 650, p=0.01). For the nonendogenous subgroup, the

adjusted mean changes were –7.4 for sertraline and –6.9

for placebo (F=0.87, df=1, 519, p=0.35). The treatment-by-

endogenous interaction was not significant for the CGI se-
verity rating or CGI improvement score.

In the subject group with the two sites deleted, the pat-
tern of significant findings for the overall comparison of
sertraline with placebo was identical to the results for the
whole group. However, the treatment-by-endogenous in-
teraction for the endpoint Hamilton depression score
was not significant when this reduced study group was
examined.

Secondary Analyses

Several secondary outcomes also demonstrated statisti-
cally significant advantages of sertraline over placebo in
both the intent-to-treat and completer groups. Of interest
are the significant effects of sertraline on two common
characteristics of late-life depression: endogenous symp-
toms, as measured by the Bech melancholia subscale of
the Hamilton depression scale (in the intent-to-treat
group with the last observation carried forward and in the
completer group), and anxiety, as measured by the Hamil-
ton depression scale anxiety/somatization factor (for the
completer group) (Table 2). Although the score for patient
self-rated global improvement (Patient Global Impres-
sion) at endpoint was significantly lower in the patients
treated with sertraline, there was not significantly greater
improvement in functional impairment measures (36-
Item Short-Form Health Survey subscales). The difference
between treatment groups in change from baseline to
endpoint in the Quality of Life Enjoyment and Satisfaction
Questionnaire total score was not significant, but overall
quality of life improved for both groups over the course of
the trial.

FIGURE 1. Weekly Change in Depression Score Among Eld-
erly Patients With Major Depressive Disorder Included in
Intent-to-Treat Analysesa of Sertraline Versus Placebo in an
8-Week Study

a The included patients received at least one dose of study medica-
tion and had at least one valid rating with the Hamilton Depression
Rating Scale during double-blind treatment.

b Significant difference between groups (F=6.7, df=1, 629, p=0.01).
c Significant difference between groups (F=4.0, df=1, 605, p=0.045).
d Significant difference between groups (F=3.8, df=1, 563, p=0.053).
e Significant difference between groups (F=9.2, df=1, 540, p=0.003).
f Significant difference between groups (F=6.6, df=1, 650, p=0.01).
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achieved a CGI improvement score of 1 or 2 that was maintained at
least at that level in each subsequent study visit through the end of
the trial.

b The included patients received at least one dose of study medica-
tion and had at least one valid rating with the CGI during double-
blind treatment .
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In the efficacy analyses excluding two sites, the pattern
of significant findings was identical to the results found for
the full study group.

Safety

Relative to placebo treatment, the patients treated with
sertraline experienced significantly (p≤0.05, Fisher’s exact
test) more of the following adverse events: diarrhea, head-
ache, nausea, somnolence, insomnia, tremor, and fatigue
(Table 3). There were 28 serious adverse events in the
study: 17 among the patients in the sertraline group and
11 in the placebo group. No serious adverse events in ei-
ther treatment group were considered by the investigators
to be related to study medication.

A total of 71 subjects were prematurely removed from
the study because of treatment-emergent adverse events:
53 sertraline-treated subjects (14%) and 18 placebo-
treated subjects (5%). The adverse events that contributed
to discontinuation most often for the sertraline-treated
subjects were nausea (3% versus <1%), diarrhea (2% ver-
sus <1%), somnolence (2% versus <1%), abdominal pain
(2% versus <1%), dizziness (1% versus <1%), insomnia
(each <1%), anxiety (1% versus 0%), fatigue (1% versus
0%), and tremor (1% versus <1%). The rates of discontinu-
ation due to treatment-related adverse events were 8% for
sertraline and 2% for placebo.

Four patients left the study because of serious adverse
events; all were receiving sertraline. These events included
depression and fecal impaction in one patient and syn-
cope, diverticulitis, and accidental bone fracture in one
patient each. One subject who received sertraline left the
study because of a laboratory abnormality (abnormal liver
function). There were no remarkable mean changes from
baseline to endpoint in vital signs, laboratory results, or
ECG findings. The only clinically significant laboratory ab-
normalities that affected more than 5% of either treatment
group were elevated blood glucose levels (noted in 10% of
both groups; the broad inclusion criteria allowed insulin-
dependent diabetes mellitus) and decreased albumin lev-
els (in 8% and 6% of the sertraline and placebo subjects,
respectively). The only vital sign abnormality that affected
more than 1% of either treatment group was elevated sit-
ting systolic blood pressure, which occurred in 2% of each
treatment group. A weight decrease of ≥7% occurred in
0.3% of the sertraline-treated group and 0.8% of the pla-
cebo-treated group.

Discussion

To our knowledge, the current study is the largest dou-
ble-blind, placebo-controlled trial of an antidepressant
ever conducted for treatment of major depressive disorder
in elderly patients. Sertraline demonstrated consistent ef-
ficacy across the three primary outcome measures: total
score on the Hamilton Depression Rating Scale, CGI im-
provement rating, and CGI severity rating. The size of the

effect based on the Hamilton scale total score, however,
was not large. At endpoint there was a 1.5-point adjusted
mean difference between sertraline and placebo in the
Hamilton depression score and a modest statistical effect
size of 0.25 standard deviation units, somewhat larger
than effects found in other major depression trials with
elderly outpatients (27).

The effect sizes for categorical responses in the Hamil-
ton depression score and the CGI improvement measure
at week 8 were substantially larger. The absolute risk dif-
ferences were about 10%. The response rate with sertra-
line of 53% for the completers is similar to response rates
ranging from 48% to 58% at the same 8-week time point in
previous sertraline trials of depression in late-life that
used similar definitions (14, 19, 20). Two of these trials
lasted 12 weeks (14, 19), and the additional 4 weeks of
treatment was associated with a 15% to 20% higher re-
sponder rate. It may be that treatment of late-life depres-
sion, especially in patients with substantial medical co-
morbidity, has a longer response latency than is observed
in younger adults. Reasons for this are uncertain, but may
be attributable, in part, to the cumulative interplay of co-
morbidity, life stressors, and a low level of social support—
variables that have been identified as being correlated
with significantly slower response in the elderly (28, 29)—
in addition to age-related changes in most major neu-
rotransmitter systems (30). In the current trial, improve-
ment in the placebo group leveled off after week 6, while
the sertraline group continued to evidence improvement
up to week 8, suggesting that more improvement in the
sertraline group, and a greater drug-placebo difference,
may have occurred if the trial had been longer.

Overall scores on the secondary measures, including the
Quality of Life Enjoyment and Satisfaction Questionnaire
and the 36-Item Short-Form Health Survey, did not show
significant differences between sertraline and placebo at
endpoint in the current study. Perhaps the 8 weeks were
not long enough for the improvement in depression symp-

TABLE 3. Common or Significant Treatment-Emergent Ad-
verse Eventsa Among Elderly Patients With Major Depres-
sive Disorder Who Received at Least One Dose of Sertraline
or Placebo in an 8-Week Study

Sertraline (N=371) Placebo (N=376)

Adverse Event N % N %
Diarrhea 68 19b 25 7
Headache 63 17b 47 13
Nausea 59 16b 20 5
Somnolence 38 10b 16 4
Insomnia 35 9b 23 6
Dry mouth 29 8 23 6
Dizziness 29 8 26 7
Tremor 22 6b 2 <1
Fatigue 19 5b 5 1
a Adverse events that were reported by 5% or more of the subjects in

either group or occurred significantly more frequently with sertra-
line than placebo.

b Significant difference between groups (p≤0.05, two-sided Fisher’s
exact test on overall incidence).
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toms to translate into improved quality of life or function-
ing. There are insufficient data from other studies of treat-
ment for depression in the elderly, however, to support or
refute this hypothesis.

We defined, a priori, a subgroup with more endogenous
depression (i.e., patients meeting specified criteria for se-
verity, duration, and family history), with the hypothesis
that the pattern of response would differ in this subgroup,
as has been reported previously (29). The fact that this
subgroup was smaller than predicted, 137 or 18% of the to-
tal group, limited the ability to detect differences. In addi-
tion, the validity of the criteria used to define the endoge-
nous subgroup is uncertain. Nonetheless, there was
evidence for the superiority of sertraline over placebo in
this subgroup. The difference between sertraline and pla-
cebo within the endogenous subgroup (adjusted mean
changes in Hamilton depression score from baseline to
endpoint of –7.6 and –4.9, respectively) was larger than the
difference found for the whole study group (adjusted
mean changes from baseline to endpoint of –7.5 and –6.0,
respectively). In addition, in the intent-to-treat group, ser-
traline had significantly greater efficacy in improving core
melancholic symptoms as indexed by the Bech melancho-
lia factor of the Hamilton depression scale.

Individuals suffering from late-life depression are at
greater risk for anxiety disorders and anxious symptoms
associated with their depression (31–33). Anxiety symp-
toms in the elderly may be especially likely to consist of
somatic complaints, often related to medical comorbidity,
which in turn increase the likelihood of noncompliance
with treatment (34, 35), as well as slow the response to
treatment (29). For the patients in this study who com-
pleted treatment, the effect of sertraline on the Hamilton
scale anxiety/somatization factor was significantly greater
than that seen with placebo, and despite a 50-mg starting
dose of sertraline, the rates of early treatment-emergent
anxiety or agitation were low, suggesting that sertraline
may be used for elderly patients with anxious depression
and that sertraline-related anxiety may not be an issue in
this age group.

Only 14% of the sertraline-treated patients discontin-
ued treatment because of treatment-emergent adverse
events. There were no serious treatment-related adverse
events and few laboratory or ECG abnormalities. There
was no difference between sertraline and placebo in the
incidence of treatment-emergent laboratory or ECG ab-
normalities. The 10% rate of elevated blood glucose levels
was due to the attempt to allow more “real world” subjects
with medical comorbidity into this trial. In addition, com-
parison of the rates of adverse events in the patients
treated with 100 mg/day of sertraline and those receiving
50 mg/day revealed no significant differences—in the rate
of either adverse events or discontinuations due to ad-
verse events, although it should be noted that a subject
generally had to tolerate 50 mg in order to receive 100 mg.

In summary, this trial provides evidence that sertraline
is effective in the treatment of major depression in elderly
outpatients and that the effect is greater in patients with
more severe symptoms, and these results extend findings
from previous trials with active comparators (14, 19, 20).
Further investigations are needed to determine whether
longer treatment can further improve clinical outcomes
and affect non-symptom-based outcomes, such as quality
of life, function, and disability, and whether maintenance
treatment can prevent recurrence and relapse.
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