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Objective: This study determined the ef-
ficacy of antidepressant medication for
the treatment of depression in the “old-
old.”

Method: This randomized 8-week medi-
cation trial compared citalopram, 10–40
mg/day, to placebo in the treatment of
patients 75 and older with unipolar
depression.

Results: A total of 174 patients who were
58% women with a mean age of 79.6
years (SD=4.4) and a mean baseline
Hamilton Depression Rating Scale score
of 24.3 (SD=4.1) were randomly assigned
to treatment at 15 sites. There was a main
effect for site but not for treatment condi-
tion. The remission rate, defined as a final

Hamilton depression scale score <10, was
35% for the citalopram and 33% for the
placebo groups. However, patients with
severe depression (baseline Hamilton de-
pression scale score >24) tended to have a
higher remission rate with medication
than with placebo (35% versus 19%).

Conclusions: In the oldest group of com-
munity-dwelling patients to be studied to
date, medication was not more effective
than placebo for the treatment of depres-
sion. However, given the considerable
psychosocial support received by all pa-
tients, the placebo condition represents
more than the ingestion of an inactive
pill. Across sites, there was considerable
range in response to medication, 18% to
82%, and to placebo, 16% to 80%.

(Am J Psychiatry 2004; 161:2050–2059)

In the next few decades, there will be a dramatic in-
crease in the population over the age of 65, and people
over age 85 constitute the most rapidly growing segment
of the population (1). Thus, illnesses prevalent in older in-
dividuals will increasingly challenge the health care sys-
tem. Major depression is of special concern; if undiag-
nosed or inadequately treated, the illness presents direct
risks, e.g., suicide and indirect risks through a negative im-
pact on the course of other major diseases prevalent in
older patients. For example, depressed patients after a
myocardial infarction have a higher cardiac mortality than
nondepressed patients with comparable cardiovascular
illness (2).

Antidepressant medications and specific psychothera-
pies are effective in the treatment of major depression in
nongeriatric adults (i.e., ages 18–60). However, data on ef-
ficacy and safety in younger patients may not generalize to
older groups. For example, the efficacy, safety, and tolera-
bility of antidepressant medications can be altered by age-
associated changes in pharmacokinetics and pharma-
codynamics (3–5). Thus, the use of antidepressant medi-
cations or psychotherapies in patients with late-life de-
pression should be based on the results of randomized
controlled trials in geriatric groups.

Although there have been many placebo or comparator-
controlled trials of antidepressant medications in late-life
major depression, most have had important methodolog-

ical limitations, including insufficient statistical power,
use of designs not fully masked or randomized, problem-
atic medication dosing strategies, and inadequate statisti-
cal analysis and presentation of findings (e.g., few studies
have reported remission rates). A review of late-life antide-
pressant treatment trials found that all but three placebo-
controlled and five comparator trials had more than one
of these problems.

The three placebo-controlled trials used as active treat-
ments fluoxetine (6-week trial duration) (6), sertraline (8
weeks) (7), and both venlafaxine and fluoxetine (8 weeks)
(8). In a study of 771 patients, the remission rate, defined
as a final Hamilton Depression Rating Scale score ≤7, was
significantly greater in the fluoxetine (28%) than placebo
(18%) groups. In a study of 716 patients, the remission
rate, defined as a final Hamilton depression scale score
≤10, was significantly greater in the patients treated with
sertraline (29%) than the patients given placebo (23%). In
the third study, which randomly assigned 300 patients,
there were no significant differences in the rates of remis-
sion, defined as a final Hamilton depression scale score of
≤8, across the venlafaxine (42%), fluoxetine (29%), and
placebo (38%) groups. Thus, in two of the three studies,
the active medication was more effective than placebo.
However, the remission rates in these studies were low,
and the differences between active medication and pla-
cebo were limited.
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The five active comparator trials compared sertraline
and fluoxetine (12 weeks) (9), sertraline and nortriptyline
(12 weeks) (10), mirtazapine and paroxetine (8 weeks)
(11), and two trials, paroxetine and nortriptyline (6 weeks
and 12 weeks) (12, 13). No trial found a significant differ-
ence in the remission rates between active treatments. Re-
mission rates ranged from 29% to 63%, with most remis-
sion rates clustering around 60%.

Differences in trial duration, dosing strategies, and re-
mission criteria make it problematic to do comparisons
across studies, even within the placebo-controlled and
comparator groupings. Furthermore, as in younger adults,
comparator antidepressant trials in late-life depression
samples consistently report higher remission rates than
placebo-controlled trials, even when the same active
medication is studied (14). What is most notable is that
given the widespread use of antidepressant medications
in geriatric patients, the data indicating the efficacy of
these treatments are strikingly limited.

A major limitation of the available data is that the aver-
age age of patients in geriatric trials to date ranges from 60
to 72 years, and only a small number of patients over the
age of 75 were included in any study. Late-life spans a
broad age range and is often divided into the “young-old”
(ages 60–75) and the “old-old” (ages ≥75). Among the “old-
old,” antidepressant treatment may be especially compli-
cated because of the high frequency and severity of co-
morbid conditions, such as cognitive impairment or heart
disease. To date, the few studies of pharmacological treat-
ment in this age group have primarily or exclusively in-
cluded patients in residential settings (15, 16). However,
most depressed patients ages 75 and above—indeed, most
people ages 75 and above—are self-sufficient, live in the
community, and do not have cognitive impairment com-
parable to nursing home residents.

To address the need for evidence-based depression
treatment in this vulnerable population, a group of clinical
investigators designed a clinical trial for the treatment of
major depression in the old-old. Given the absence of data
in this age group, it was felt that placebo control was es-
sential. To further the goal of generalizability, the inclu-
sion and exclusion criteria allowed enrollment of “real-
world” patients, e.g., patients with mild to moderate cog-
nitive impairment and serious medical illness, and did not
exclude most concomitant medications. The investigators
approached Forest Laboratories, which agreed to provide
financial support. A condition of this agreement was that
the investigators would have possession of the database
and perform all statistical analyses.

Method

The study was a multicenter, double-blind, randomized 8-
week trial comparing citalopram to placebo in depressed patients
75 and older. All sites recruited patients by radio and newspaper
advertisements and/or through referral from other physicians. At
the initial visit, a comprehensive psychiatric evaluation, includ-

ing a Structured Clinical Interview for DSM-IV, a Hamilton de-
pression scale, a Mini-Mental Status Examination (MMSE), and a
medical history, were performed to confirm diagnosis, severity
and preliminary eligibility. If the patient met inclusion criteria
and signed informed consent, a physical examination, an ECG,
and routine blood work were performed.

Inclusion criteria were 1) 75 years old or older and not living in
a residential setting; 2) with unipolar depression, single or recur-
rent, nonpsychotic, by DSM-IV criteria with the modification that
the current episode must be at least 4 weeks in duration; 3) with a
Hamilton depression scale score of ≥20 on the 24-item Hamilton
depression scale at the initial visit and at the end of 1 week of pla-
cebo; and 4) willing and able to give informed consent. Exclusion
criteria were 1) having bipolar disorder, obsessive-compulsive
disorder, psychotic disorder, or current substance abuse or sub-
stance dependence within the past year (other than nicotine) by
DSM-IV criteria; 2) having current suicide intent or serious sui-
cide attempt within the past year; 3) meeting National Institute of
Neurological and Communicative Disorders and Stroke and the
Alzheimer’s Disease and Related Disorders Association criteria for
probable Alzheimer’s disease or probable vascular dementia; 4)
having an MMSE score ≤18; 5) having Parkinson’s disease; 6) hav-
ing an acute, severe, or unstable medical illness, 7) in the current
episode of major depression, failing to respond to either a trial of
a selective serotonin reuptake inhibitor (SSRI) (fluoxetine, parox-
etine, or citalopram at 20 mg/day or sertraline 50 mg/day for at
least 4 weeks) or trials of two or more different classes of antide-
pressants other than SSRIs.

Patients who met inclusion and exclusion criteria entered a 1-
week single-blind placebo lead-in. The assessments performed at
the end of the placebo week (baseline visit) and every visit there-
after included the 24-item Hamilton depression scale, the Mont-
gomery-Åsberg Depression Rating Scale (17), the Beck Depres-
sion Inventory, and the Clinical Global Impression (CGI) of
severity and improvement at all visits after baseline. The Hamil-
ton Anxiety Rating Scale and the Center for Epidemiologic Studies
Depression Scale (CES-D Scale) (18) were performed at baseline
and at the end of weeks 2, 4, and 8 of treatment; the Positive Af-
fects Scale (19), the Medical Outcomes Study 36-Item Short-Form
Health Survey (20), the Instrumental Activities of Daily Living
(21), and the MMSE were performed at baseline and at the end of
week 8 or upon early termination. At baseline and at the end of 8
weeks or upon early termination, an ECG, routine blood work, a
coagulation profile, and a serum anticholinergicity assay were
performed. At baseline, the patient received a magnetic reso-
nance imagining (MRI) scan and at baseline and week 8, an ex-
tensive neuropsychological battery.

At the end of the placebo week, if a patient continued to meet
inclusion and exclusion criteria, he or she was randomly assigned
to citalopram, 20 mg/day, or placebo. Assignment to treatment
group was performed by a computer-generated randomization
schedule, and for each site, patient randomization numbers were
assigned in ascending sequence. If intolerable adverse events
emerged, the dose could be reduced to 10 mg/day (half a tablet),
and the patient could subsequently be rechallenged with a higher
dose. At the end of week 4, patients with a Hamilton depression
scale score >10 had the dose increased to two pills per day, i.e., 40
mg/day of either citalopram or placebo.

After random assignment, patients returned for study visits at
weeks 1, 2, 3, 4, 5, 6, and 8 (final week). At each study visit, the pa-
tient met with the treating physician to review progress and side
effects and with the study raters and research assistants for struc-
tured ratings, blood pressure measurements, etc., and completed
self-report measures. Compliance was determined by weekly pill
count, and if a patient returned more than 20% of the tablets that
were to have been taken during that treatment week, they were
considered to be noncompliant for that week.
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To establish interrater reliability for the Hamilton depression
scale, the primary outcome measure, all raters for this study inde-
pendently viewed five taped interviews of older patients with ma-
jor depression of varying severity with mild, moderate, or no cog-
nitive impairment. Each taped interview lasted 30 to 45 minutes,
and after viewing the tape, the raters completed the 24-item
Hamilton depression scale. To allow for calculation of intraclass
correlation coefficients, raters were expected to rate all items for
all patients based on the information available on the tape. If a
rater felt that there was no information pertinent to a specific
item, the corresponding symptom was to be considered absent
and the item scored as 0. The study was approved by the institu-
tional review board at each participating site.

Statistical Methods

The database for this study is in the possession of the investiga-
tors. All the data analyses reported in this article were performed
by two of the investigators (H.A.S. and S.P.R.). The intraclass cor-
relation for the 24-item Hamilton depression scale score was 0.92.

The intent-to-treat group for the efficacy analyses was defined
as the patients who completed the placebo lead-in, started ran-
domized treatment, and had at least one subsequent assessment
of clinical status. The completer group was composed of all pa-
tients who received 8 weeks of randomized treatment and were
compliant. To enhance the power of detecting site differences, the
sites that enrolled eight or fewer patients were combined into one
“virtual” site. Seven of the 15 study sites constituted the virtual
site, contributing 38 patients to the intent-to-treat group and 33
patients to the completer group. Demographic and clinical fea-
tures as a function of treatment group and study site were com-
pared by using analyses of variance (ANOVAs) and logistic regres-
sion for continuous and dichotomous measures, respectively.

Primary and secondary clinical outcome measures were speci-
fied a priori. Baseline was defined as the assessment conducted at
the visit following the 1-week placebo lead-in, just before ran-
domization (week 0), and the final score was that obtained at the
last patient assessment (last observation carried forward, week 8
for completers). The primary outcome measures were serial
changes in Hamilton depression scale scores, final Hamilton de-
pression scale score adjusted for baseline values and covariates,
and the rates of response and remission. Patients who showed a
reduction in Hamilton depression scale scores of 50% or greater
at the final assessment were classified as responders; remitters
were defined as patients who had a final Hamilton depression
scale score of 10 or less.

The secondary clinical outcome measures included final
scores on the Montgomery-Åsberg Depression Rating Scale and
the CES-D Scale, each adjusted for baseline values and covariates.
A secondary categorical outcome measure was the rate of re-
sponse, as defined by a final CGI improvement score of 1 or 2.

The primary analyses of clinical outcome were conducted in
the intent-to-treat group. The first analysis applied a mixed-ef-
fects model to the Hamilton depression scale scores at each visit
(22–24). The fixed effects included treatment group (two levels)
and site (nine levels) and their interaction as between-subject
terms, study week (eight levels) as a repeated-measures factor,
and the classifications of depression severity (two levels) and age
at onset (two levels) as covariates. The model was fully factorial
with respect to the between-subject and repeated-measures fac-
tors. The main effects of the two covariates and their first- and
second-order interactions with treatment condition and time
point of Hamilton depression scale assessment (study week) were
also modeled. Analyses of covariance (ANCOVAs) and logistic re-
gression analyses were conducted on the remaining primary and
the secondary outcome measures. In these analyses, the be-
tween-subject factors (treatment group and study site) and co-
variates (depression severity and age at onset) were identical to

those used in the random regression model. In the ANCOVAs and
logistic regressions, the main effects of each covariate and the
first-order interaction between treatment group and each covari-
ate were modeled.

The covariates, depression severity and age at onset, were se-
lected a priori based on their status as patient-level factors previ-
ously associated with outcomes in antidepressant trials. In both
mid- and late-life depression, there is some evidence that the
greatest separation of placebo and active treatments occurs in pa-
tients with more severe baseline symptom profiles (7, 25, 26).
Since there is no consensually held definition of severe depres-
sion, the group was separated into “high” and “low” severity
groups by using the mean baseline Hamilton depression scale
score as the cutoff. There is also little consensus on the cutoff for
defining late-onset depression, although onset after age 50 or 60
is commonly used (27). Particularly since relations between age at
onset and clinical outcome are not expected to be linear through-
out the age range, the use of binary classification is helpful. In
light of the minimum age of the group (75 years) and the desire to
maximize homogeneity within the late-onset group, a relatively
high cutoff of 60 years was used to define the late-onset group.
Other variables that were considered for use as covariates in-
cluded age, sex, cumulative medical comorbidities, duration of
the current episode, and MMSE scores. Screening ANCOVAs
showed that none of these five variables had significant associa-
tions with any of the clinical outcome measures, either across or
within the treatment groups. Thus, these variables were not used
as covariates in the final analyses.

Symptomatic improvement and changes in quality of life can
be dissociated, especially in the long-term treatment of patients
with late-life major depression. Changes in function comprised
another set of primary outcomes. Raw scores on each of the eight
Medical Outcomes Study 36-Item Short-Form Health Survey sub-
scales were transformed into standardized scores, with a poten-
tial range of 0 to 100 (28), and the change from baseline to post-
treatment was computed for each subscale. A repeated-measures
ANCOVA was conducted on these change scores, with treatment
group and site as between-subject factors, subscale as the re-
peated-measures factor, and depression severity and age at onset
groupings as covariates.

The final set of analyses concerned the frequency and type of
adverse effects experienced after random assignment to citalo-
pram or placebo. Fisher’s exact test was used to compare the
treatment groups in the rates of any side effect that was reported
in at least 5% of the patients randomly assigned to either treat-
ment group. The treatment groups were also compared in the
rates and causes given for dropout after random assignment. Be-
cause of the low rate of early termination during the acute treat-
ment trial, these comparisons were also made with Fisher’s exact
test.

The analyses conducted in the intent-to-treat group were re-
peated in the completer group. Throughout, an alpha level of 0.05
was considered significant, and all statistical tests were two-tailed.

Results

Of the 253 patients screened for the study, 184 (72.7%)
met inclusion/exclusion criteria and agreed to participate
(Figure 1). After the single-masked placebo lead-in, 178
(97.8%) of the 184 patients continued to meet inclusion/
exclusion criteria and were randomly assigned. Of these
178 patients, 174 (97.8%) participated in at least one clini-
cal outcome evaluation after random assignment and
comprised the intent-to-treat group. Of these 174 patients,
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29 (16.7%) did not complete the 8-week trial, leaving 145
patients in the completer group.

Intent-to-Treat Group

Demographic and clinical features. T h e  s i t e s  a n d
treatment groups and sites were compared by clinical and
demographic features (Table 1). The treatment groups dif-
fered only in baseline MMSE score (F=4.04, df=1, 156,
p<0.05), with the citalopram group averaging a less than 1
point higher score than the placebo group. The sites dif-
fered in education (F=5.08, df=8, 155, p<0.0001), duration
of the current depressive episode (F=4.05, df=8, 156, p=
0.0002), baseline score on the posttreatment Montgom-
ery-Åsberg Depression Rating Scale (F=5.20, df=8, 156,
p<0.0001), and cumulative medical comorbidities (F=6.41,
df=8, 156, p<0.0001). These analyses indicated that there
were minimal differences in patient characteristics be-
tween the treatment conditions but significant study site
differences.

Clinical outcome. In the mixed-model analysis on serial
Hamilton depression scale scores, the main effect of treat-
ment group (F=0.63, df=1, 152, p=0.43) and the interaction
between treatment group and time point of assessment
(F=0.72, df=7, 1064, p=0.65) did not approach significance.
Similarly, in the ANCOVAs and logistic regression analyses,
there were no differences between the two treatment
groups in the extent of improvement on the Hamilton de-
pression scale score or in the rates of response or remission
(Table 2). With the exception of the self-report CES-D Scale
scores, there were also no main effects of treatment condi-
tion in the analyses of the secondary clinical outcome
measures (Table 2). There was an advantage for citalopram
on the self-report CES-D Scale (F=7.45, df=1, 148, p=0.007),
but the average degree of improvement was modest.

The mixed-model analysis yielded a main effect of study
site (F=2.78, df=8, 152, p<0.007) and an interaction be-
tween study site and the time point of assessment (F=2.62,
df=56, 1064, p<0.0001). The site differences in clinical out-
come pertained to both the placebo and citalopram condi-
tions, and across all the analyses of the primary and sec-
ondary clinical outcome measures, there were no
significant interactions involving site and treatment condi-
tion. Significant site differences were found for every clini-
cal outcome measure, except for the response rate based
on the CGI improvement scale (Table 2). When we com-
bined the two treatment conditions across the study sites,
the rates of response ranged from 19% to 82%, and rates of
remission ranged from 14% to 73% (Figure 2). Thus, in the
intent-to-treat group, with the exception of the self-report
CES-D Scale, citalopram did not differ from placebo in an-
tidepressant effects. In contrast, the sites differed markedly
in the extent of clinical improvement, and these differ-
ences were independent of treatment condition.

In the mixed-model analysis, there was also a main ef-
fect of the classification of baseline depression severity (F=
45.32, df=1, 152, p<0.0001), an interaction between this

factor and treatment condition (F=3.91, df=1, 152, p<0.05),
and an interaction among this factor, treatment condition,
and time point of assessment (F=1.95, df=14, 1064,
p<0.02). A difference between the treatment groups in
therapeutic outcome as a function of depression severity
classification was also significant in the logistic regression
analysis on response rate and was of marginal significance
in the analyses of endpoint Hamilton depression scale and
CES-D Scale scores and remission rates (Table 3). Post hoc
t tests on least squares adjusted means indicated that end-
point Hamilton depression scale scores in the high sever-
ity group were lower in the patients treated with citalo-
pram compared to placebo (t=2.37, df=66, p=0.02), with
no other differences among the four subgroups. The pa-
tients treated with placebo in the high severity group had
higher endpoint CES-D Scale scores than the patients in

FIGURE 1. Flowchart of a Randomized 8-Week Medication
Trial Comparing Citalopram, 10–40 mg/day, to Placebo in
the Treatment of Patients Age 75 and Older With Unipolar
Depression
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Withdrew consent (N=5)
Insufficient therapeutic
   response (N=4)
Adverse event (N=1)
Administrative
   decision (N=1)

Completed Study
   (N=79)

Response (N=34)
Remission (N=30)

Completed Study
   (N=66)

Response (N=32)
Remission (N=27)

Assigned to placebo
   (N=90)

Response (N=34)
Remission (N=30)

Assigned to citalopram 
   (N=84)

Response (N=34)
Remission (N=29)

Excluded: no evaluation
after random
assignment (N=4)

Excluded (N=18)
Adverse event (N=9)
Withdrew consent (N=6)
Insufficient therapeutic
   response (N=3)

Intent-to-treat group
(N=174)

Randomly assigned to treatment
(N=178)

Excluded after 1-week
placebo lead-in (N=6)

Excluded (N=69)

Entered study
(N=184)

Screened
(N=253)



2054 Am J Psychiatry 161:11, November 2004

ANTIDEPRESSANT TREATMENT IN THE VERY OLD

http://ajp.psychiatryonline.org

each of the three other subgroups (all p<0.05), with no
other pairwise differences. Within the high severity group,
the citalopram condition had a higher rate of response rel-
ative to placebo (χ2=4.03, df=1, p=0.04), while there was no
effect of treatment condition among the patients with low
baseline depression severity (χ2=0.99, df=1, p=0.32). Thus,
there were indications that citalopram was more effective
than placebo in patients with high, but not low, baseline
depression severity.

The mixed-model analysis also yielded a significant in-
teraction among the classification of age at onset, treat-
ment condition, and time point of assessment (F=1.74, df=
14, 1064, p=0.04). The ANCOVAs revealed differences be-

tween the age-at-onset groups in the extent of improve-
ment with citalopram compared to placebo for the end-
point Hamilton depression scale and CES-D Scale scores
(Table 4). Patients with onset of major depression before
60 years of age had poorer outcome when treated with pla-
cebo than each of the other three subgroups (all p<0.05).

The mixed-model analysis on the serial Hamilton de-
pression scale scores was repeated, adding as covariates
those variables for which there had been site (education,
Montgomery-Åsberg Depression Rating Scale score) or
treatment group (MMSE score) differences in baseline pa-
tient characteristics. Addition of these three covariates did
not result in a main effect of treatment group or a first-or-

TABLE 1. Demographic and Clinical Characteristics of an Intent-to-Treat Group of Patients Age 75 and Older With Unipolar
Depression Receiving Citalopram or Placebo

Variable
Total Study Group 

(N=174)
Citalopram Group

(N=84)
Placebo Group 

(N=90)
Mean SD Mean SD Mean SD

Age (years) 79.6 4.4 79.8 4.0 79.3 4.7
Education (years) 13.8 3.3 13.8 2.8 13.7 3.7
Age at onset of mood disorder (years) 68.3 18.4 67.5 20.2 69.1 16.6
Hamilton Depression Rating Scale score 24.3 4.1 24.4 4.3 24.2 3.9
Montgomery-Åsberg Depression Rating Scale score 24.7 5.8 24.4 5.9 25.0 5.9
Clinical Global Impression severity score 4.2 0.5 4.2 0.4 4.3 0.5
Mini-Mental State Examination score 28.0 2.1 28.4 1.6 27.6 2.5
Cumulative Illness Rating Scale total score 7.2 3.9 7.4 3.7 7.1 4.0

N % N % N %

Women 101 58.1 45 53.6 56 62.2
Late-onset depression 133 76.4 64 76.2 69 76.7
Hamilton depression scale severity grouping: severe depression 68 39.1 37 44.1 31 34.4

Median Median Median

Duration of current episode (months) 13.7 17.7 12.2

TABLE 2. Clinical Outcome as a Function of Randomized Treatment Conditions for Patients Age 75 and Older With Unipolar
Depression Receiving Citalopram or Placebo

Outcome Variable
Citalopram Group 

(N=84)
Placebo Group 

(N=90)
Analysis of

Treatment Group
Analysis of 
Study Site

Mean SD Mean SD F p F p
Continuous outcome variablesa

Percent change in Hamilton Depression Rating Scale 
score 39.6 32.9 38.3 31.1 2.92 0.09 2.98 0.004

Percent change in Montgomery-Åsberg 
Depression Rating Scale score 39.2 34.5 34.0 35.9 2.32 0.13 2.57 0.01

Percent change in Center for Epidemiologic Studies 
Depression (CES-D) Scale score 25.8 34.8 16.2 48.3 7.45 0.007 1.97 0.05

Categorical outcome variablesb N % N % χ2 p χ2 p

Responders 34 40.5 34 37.8 0.97 0.32 30.4 0.0002
Remitters 29 34.5 30 33.3 0.29 0.59 18.5 0.02
Clinical Global Impression improvement score 

of 1 or 2 37 44.1 39 43.3 1.53 0.22 8.7 0.36
a F and p values for the main effect of treatment group from the analyses of covariance of endpoint depression symptom scores (df=1, 151)

for the Hamilton depression scale and Montgomery-Åsberg Depression Rating Scale (df=1, 148) for the CES-D Scale. Percent change values
for the treatment conditions are not adjusted for covariate or study site effects. F and p values for the main effect of study site from the anal-
yses of covariance on posttreatment scores (df=8, 151) for the Hamilton depression scale and Montgomery-Åsberg Depression Rating Scale
and (df=1, 148) for the CES-D Scale.

b Likelihood ratio chi-square and p values for the main effect of treatment group (df=1) from the logistic regression analyses. Response and
remitter rates for the two conditions are not adjusted for covariate or study site effects. Likelihood ratio chi-square and p values for the main
effect of study site (df=8) from the logistic regression analyses.
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der interaction between treatment condition and time
point of assessment. Despite statistical control for the
variables that showed site differences at baseline, the
main effect of site (F=3.39, df=8, 146, p=0.001) and the in-
teraction between site and time point (F=2.32, df=56,
1022, p<0.0001) continued to be significant. The effects in-
volving depression severity and age-at-onset classifica-
tions were also unaltered.

Functional outcomes. The repeated-measures ANCOVA
on the change in Medical Outcomes Study 36-Item Short-
Form Health Survey subscale scores yielded no significant
effects. Thus, there was no indication that treatment

groups or sites differed with respect to change in func-
tional outcomes. Across the group, significant improve-
ment was observed at posttreatment for all subscales
other than physical functioning (all p<0.05). The only
change that produced an effect size that would be consid-
ered moderate or greater occurred with the mental health
subscale (mean change=12.3, SD=20.9, effect size=0.59)
(t=7.4, df=159, p<0.0001). The change in the mental health
subscale had moderate associations with the change in
the Hamilton depression scale score (r=0.55, df=158,
p<0.0001) and CES-D Scale score (r=0.65, df=158,
p<0.0001).

FIGURE 2. Rates of Response and Remission Among Depressed Patients Age 75 Years and Older Receiving 8 Weeks of
Citalopram, 10 to 40 mg/day, and Placebo Across Study Sites

TABLE 3. Clinical Outcome Measures as a Function of Treatment Condition and Depression Severity Classification for
Patients Age 75 and Older With Unipolar Depression Receiving Citalopram or Placebo

Outcome Variable

Citalopram Group, 
Low Severity 

(N=47)

Placebo Group, 
Low Severity 

(N=59)

Citalopram Group, 
High Severity 

(N=37)

Placebo Group, 
High Severity 

(N=31)
Treatment-by-

Severity Grouping
Mean SD Mean SD Mean SD Mean SD F p

Continuous outcome variablesa

Percent change in Hamilton 
Depression Rating Scale score 34.7 34.7 41.4 32.2 45.8 29.7 32.4 28.4 3.62 <0.06

Percent change in Montgomery-Åsberg 
Depression Rating Scale score 37.0 36.3 36.3 38.4 42.1 32.2 29.8 30.8 0.54 0.46

Percent change in Center for 
Epidemiologic Studies Depression 
(CES-D) Scale score 20.9 37.9 18.3 48.5 32.1 29.9 12.0 48.4 2.84 0.09

N % N % N % N % χ2 p
Categorical outcome variablesb

Responders 17 36.2 27 45.8 17 46.0 7 22.6 7.05 0.008
Remitters 16 34.0 24 40.7 13 35.1 6 19.4 3.22 0.07
Clinical Global Impression 

improvement score of 1 or 2 19 40.4 30 50.8 18 48.7 9 29.0 1.98 0.16
a F and p values for the interaction term of treatment group and depression severity classification from the analyses of covariance of endpoint

depression symptom ratings (df=1, 151) for the Hamilton depression scale and Montgomery-Åsberg Depression Rating Scale and (df=1, 148)
for the CES-D Scale.

b Likelihood ratio chi-square and p values for the interaction term of treatment group and depression severity grouping from logistic regres-
sion analyses.
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Side effects and dropout. Side effects reported in at
least 5% of the group randomly assigned to either citalo-
pram (N=87) or placebo (N=90) are listed in Table 5. Treat-
ment groups did not differ in the rates of any treatment-
emergent side effect.

Of the 174 patients in the intent-to-treat efficacy group,
29 (16.7%) patients left the trial prematurely. The rate of
dropout did not differ significantly for the citalopram
(21.4%) and placebo (12.2%) groups (χ2=2.65, df=1, p=
0.10) or by site. Treatment groups differed in only one
source of dropout; despite no difference in rates of indi-
vidual side effects, early termination due to an adverse
event was more common in the citalopram (10.7%) than
placebo (1.1%) group (p<0.008, Fisher’s exact test).

Completer Group

The final mixed model applied in the analysis of serial
Hamilton depression scale scores in the intent-to-treat
group was reapplied to the completer group. There were
no changes in the results.

Discussion

This randomized, placebo-controlled trial of antide-
pressant medication was conducted in the oldest group
(mean age 80 years, SD=4) and with the highest rating of
medical illness (mean Cumulative Illness Rating Scale
score=7.2, compared to scores of 4.2 and 4.8 in late-life de-
pression studies with a mean age of 68–70 years) studied
to date, as far as we know. In this comparison of placebo to
citalopram, there were no significant drug-placebo differ-
ences in outcome with respect to change in Hamilton de-
pression scale score, response, or remission rates. This
was an 8-week trial, and it could be reasonably argued that
if the trial had been extended to 12 weeks, the remission
rates might be considerably higher. However, there is no
reason to presume that a significant difference between
medication and placebo would become manifest if the
trial were of longer duration. Of note is that the medica-
tion was well tolerated in this group of older patients with
significant medical comorbidity. The treatment groups
did not differ in the frequency of any treatment-emergent
side effect, and there was no difference in the rate of drop-
out. However, early termination due to an adverse event
was more common in citalopram- than placebo-treated
patients.

The planned secondary analyses with respect to severity
and late-onset depression produced significant and in-
triguing results. With respect to severity, a comparison of
citalopram versus placebo in patients classified as having
severe (Hamilton depression scale score ≥24) versus not
severe (Hamilton depression scale score <24) depression,
showed a significant drug-placebo difference favoring
medication in the patients with severe depression. This re-
sult is consistent with other antidepressant treatment tri-

TABLE 4. Clinical Outcome Measures as a Function of Treatment Condition and Classification of Age at Onset of Major
Depression for Patients Age 75 and Older With Unipolar Depression Receiving Citalopram or Placebo

Outcome Variable

Citalopram Group, 
Not Late Onset 

(N=20)

Placebo Group, 
Not Late Onset 

(N=21)

Citalopram Group, 
Late Onset 

(N=64)

Placebo Group, 
Late Onset 

(N=69)
Treatment-by-

Onset Grouping
Mean SD Mean SD Mean SD Mean SD F p

Continuous outcome variablesa

Percent change in Hamilton 
Depression Rating Scale score 40.8 34.6 22.5 30.9 39.2 32.6 43.1 29.7 5.64 0.02

Percent Change in Montgomery-Åsberg 
Depression Rating Scale score 40.9 33.1 24.6 33.6 38.7 35.1 36.9 36.3 2.55 0.11

Percent Change in Center for 
Epidemiologic Studies Depression 
(CES-D) Scale score 31.1 37.0 –0.9 50.1 24.1 34.3 21.5 46.8 8.06 0.005

N % N % N % N % χ2 p
Categorical outcome variablesb

Responders 8 40.0 5 23.8 26 40.6 29 42.0 0.66 0.41
Remitters 6 30.0 4 19.1 23 35.9 26 37.7 0.36 0.55
Clinical Global Impression 

improvement score of 1 or 2 10 50.0 5 23.8 27 42.2 34 49.3 2.81 0.09
a F and p values for the interaction term of treatment group and age at onset classification from the analyses of covariance on endpoint de-

pression symptom ratings (df=1, 151) for the Hamilton depression scale and Montgomery-Åsberg Depression Rating Scale and (df=1, 148) for
the CES-D Scale.

b Likelihood ratio chi-square and p values for the interaction term of treatment group and depression severity grouping from logistic regres-
sion analyses.

TABLE 5. Side Effects Reported in at Least 5% of Either
Treatment Group for Patients Age 75 and Older With Uni-
polar Depression Receiving Citalopram or Placebo

Side Effect

Citalopram Group Placebo Group

N % N %
Asthenia 8 9.2 6 6.7
Headache 10 11.5 4 4.4
Dizziness 8 9.2 7 7.8
Constipation 10 11.5 4 4.4
Diarrhea 13 14.9 6 6.7
Dry mouth 6 6.9 12 13.3
Dyspepsia 9 10.3 3 3.3
Nausea 6 6.9 6 6.7
Somnolence 5 5.7 4 4.4
Insomnia 3 3.4 5 5.6
Rash 3 3.4 6 6.7
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als in late-life depression that have also reported that
medication is significantly more effective than placebo in
the severe depression group, with “severe” defined differ-
ently in each study (7, 11). However, the statistically signif-
icant difference between drug and placebo did not result
from an increased response to medication in the severe
versus nonsevere group but rather from a decreased re-
sponse to placebo in the severe group. Therefore, it is
more accurate to state that patients with severe depres-
sion do not respond as well to placebo as patients with less
severe depression rather than that patients with severe de-
pression respond better to medication than patients with
nonsevere depression. Although the theoretical implica-
tions of the difference in response rates in the severe ver-
sus nonsevere group depend on whether the difference in
treatment response results from increased response to
medication versus a decreased response to placebo, in the
clinical situation, the conclusion is simply that an antide-
pressant medication is a more efficacious treatment than
placebo for patients with severe depression.

The other planned secondary analysis compared re-
sponse rates of patients with late-onset (over the age of 60)
to early-onset depression. There have been a number of
reports that patients with late-onset depression have a
lower response rate to antidepressant medications than
patients with early-onset depression, perhaps reflecting
the presumed vascular etiology of late-onset depressive
illness (27, 29). The unanticipated finding in this study was
that there was no significant difference in treatment re-
sponse to either medication or placebo in the late-onset
versus early-onset groups. This result suggests that it is
premature to draw conclusions about differences in med-
ication response depending on age at onset of depressive
illness and that resolution of this issue awaits prospective
clinical trials.

Perhaps the most striking finding in this study was the
marked site variability in response rates of both drug and
placebo. Across sites, the medication response ranged
from 18% to 82% and placebo response from 16% to 80%.
In most sites, there was no drug-placebo difference; whether
a patient responded or not depended on the site where
they were treated rather than what treatment they re-
ceived. A possible reason for site variability is the signifi-
cant differences in the patient cohorts treated at the vari-
ous sites despite the standardization of diagnostic criteria,
the methods of assessment, and the establishment of in-
terrater reliability. There were some minimal differences
in the patient characteristics across sites but nothing in ei-
ther character or magnitude that would reasonably ex-
plain the marked site variability in response. Although the
primary outcome measure was the Hamilton depression
scale, intriguingly, the outcome evaluated by self-report
using the CES-D Scale did not demonstrate significant dif-
ferences between sites. This may suggest that in spite of
ongoing efforts to attain and maintain reliability across
sites, a component of the differences in outcomes be-

tween centers may be related to the process of assess-
ment. This finding, together with the greater significance
of the differences between treatment groups, suggests the
utility of self-reports as measures of outcome in this group
and the need for further research comparing self-reports
and clinician-rated outcomes. Although perhaps discon-
certing from a methodological perspective, the finding of
significant site variability is not surprising. Site variability
has been the rule rather than the exception in other multi-
center trials of medication treatment for late-life depres-
sion (30). The frequency and impact of site variability and
the lack of a cogent explanation for this phenomenon un-
derscores that we are not aware of all the moderators and
mediators that significantly affect outcome in treatment
trials in late-life depression.

In this trial and in the other placebo-controlled trials in
late-life depression, the placebo condition is not remotely
close to a “no-treatment” condition. In addition to receiv-
ing the medication or placebo in the context of medica-
tion management, as described by Fawcett et al. (31),
other components of this clinical trial received by patients
included 1) paid transportation to and from appointments
(most sites); 2) a free medical workup, including a physical
examination, an ECG, measures of serum chemistries and
electrolytes, a CBC, a thyroid profile, and measures of
folate and B12 levels; 3) a free MRI; 4) a free neuropsycho-
logical evaluation; 5) free medications; 6) weekly visits
with raters, nurses, and research assistants (averaging
about 30 minutes); and 7) at most sites, free treatment for
3 months after completion of the study. Thus, it would be
incorrect to interpret the results of a placebo-controlled
medication trial in which no difference was found be-
tween the two treatments as indicating that treatment
with medication was equivalent to no intervention. There
are many aspects of the treatment protocol in a placebo-
controlled trial that may have therapeutic effects and are
obviously different from “no intervention” or standard
clinical care, e.g., the frequency and duration of visits, free
medical evaluation, free medication. Furthermore, it may
be that patients willing to enter a placebo-controlled trial
at this point in time, when there are many antidepressants
available that are approved by the Food and Drug Admin-
istration, are a nonrepresentative group.

Nonetheless, the results of the study further support the
necessity of doing placebo-controlled trials. Ironically, de-
spite the absence of data on the “old-old,” many investig-
ators in this study had a difficult time convincing their
internal review boards that it was not only ethical but nec-
essary to do placebo-controlled trials in this population.
The results of this study and the features of placebo-con-
trolled trials that limit the generalizabilty of the results
lead to the conclusion that it is not whether placebo-con-
trolled trials need to be done but whether they can be de-
signed so that the results are more clinically relevant.

How should the results of this study, to our knowledge,
the only randomized clinical trial, placebo or comparator,
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in depressed patients over 75, affect clinical treatment?
There are some treatments proven effective for depression
in the old-old, notably some specific psychotherapies,
ECT, and tricyclic antidepressants. There is considerable
evidence from clinical trials supporting the efficacy of spe-
cific psychotherapies—cognitive behavior therapy (32),
interpersonal psychotherapy (33), and problem solving
(34)—for the acute treatment of late-life depression. Fur-
thermore, interpersonal psychotherapy has been shown
to enhance the effectiveness of maintenance medication
in the prevention of recurrence in depressed patients over
the age of 70 years (35). ECT remains one of the safest and
most effective treatments for depression, and the re-
sponse rate is not adversely affected by increasing age
(36). New methods for the administration of ECT have
minimized cognitive side effects, and this treatment is
probably underutilized in older patients (37). However,
even effective ECT treatment requires continuation medi-
cation to sustain response (38). Thus, there is a compelling
need to establish a safe and effective antidepressant med-
ication treatment in the old-old. The side effect profile of
tricyclics, particularly with respect to anticholinergic ef-
fects and their deleterious cardiovascular properties, lim-
its their use in an older population (39).

Are there sufficient data to support the efficacy of other
classes of antidepressants in the older-age population? To
date, two of the four placebo-controlled trials of SSRIs in
late-life depression do not distinguish drug from placebo,
and in the other two, remission rates were below 30%. Al-
though not robust, nonetheless, these results are compa-
rable to outcomes in antidepressant trials in younger de-
pressed patients. This underscores the necessity for more
studies rather than the premature conclusion that the
SSRI medications are not clinically useful in this patient
population. With respect to other classes of medications,
there has been one placebo-controlled trial of venlafaxine,
in which neither fluoxetine nor venlafaxine were superior
to placebo, and one comparator study of mirtazapine and
paroxetine, in which the medications were comparably ef-
fective. The distressing fact is that despite the prevalence
and terrible deleterious effect of depression in older pa-
tients, the evidence on which to base treatment recom-
mendations is appallingly limited. Perhaps the single most
important conclusion to be drawn from the results of this
study is that there is a compelling need to do a more sys-
tematic study of antidepressant treatments, including
brain stimulation, medications, and psychotherapies, in
this understudied population.
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