
1170 Am J Psychiatry 156:8, August 1999

Changes in Weight During a 1-Year Trial of Fluoxetine

David Michelson, M.D., Jay D. Amsterdam, M.D., Fredrick M. Quitkin, M.D., 
Fredrick W. Reimherr, M.D., Jerrold F. Rosenbaum, M.D., John Zajecka, M.D., 

Karen L. Sundell, B.S., Yongman Kim, Ph.D., and Charles M. Beasley, Jr., M.D.

Objective: Fluoxetine has been associated with weight loss during acute treatment, but
no controlled studies of weight change during long-term treatment with fluoxetine or other
selective serotonin reuptake inhibitors have been reported. Weights were assessed for
patients whose depressive symptoms had disappeared with acute fluoxetine treatment.
Patients were then randomly assigned to continuation treatment with fluoxetine or pla-
cebo. Method: Patients whose illness had remitted after 12 weeks of treatment with fluox-
etine, 20 mg/day, were randomly assigned to receive up to 38 weeks of treatment with flu-
oxetine or placebo. Weight was assessed at each visit. Change in weight was analyzed
during the initial 12 weeks of acute treatment and after 14, 26, and 38 weeks. Relationships
between weight change and body mass index and between weight change and appetite
change were assessed. Results: During the initial 4 weeks of therapy, a mean absolute
weight decrease of 0.4 kg was observed for all patients. Among patients who completed
50 weeks of therapy, the mean absolute weight increase during continuation treatment
was similar for both the placebo- and fluoxetine-treated groups. Weight increase was not
related to initial body mass index but was related to both poor appetite at study entry and
to improvement in appetite after recovery. No patients discontinued therapy because of
weight gain. Conclusions: Acute therapy with fluoxetine is associated with modest weight
loss. After remission of depressive symptoms, weight gain for patients taking fluoxetine for
longer periods is not different from that for patients taking placebo and is most likely re-
lated to recovery from depression. 

(Am J Psychiatry 1999; 156:1170–1176)

Changes in weight associated with depression are
complex phenomena that are likely influenced by a
number of disease-specific factors, including alterations
in appetite and activity, as well as factors specific to in-
dividual antidepressant medications. Several reports
have assessed these interactions during acute and ex-
tended treatment with tricyclic antidepressants (1–3)
and lithium (3–5) and suggest that these agents are as-
sociated with weight gain, although data beyond acute
treatment generally come from small, poorly controlled
studies. Selective serotonin reuptake inhibitors (SSRIs)

such as fluoxetine are similar in efficacy and better tol-
erated than these older agents and have become the
most common therapy for depression. Although acute
therapy with fluoxetine is not associated with greater
weight gain than placebo and in some studies is associ-
ated with weight loss (6, 7), controlled studies of
weight changes in successfully treated patients who
continue therapy with fluoxetine or other SSRIs over
longer periods have not been reported. As a result, pub-
lished data concerning the relationship of SSRIs and
weight change beyond the period of acute therapy are
limited to uncontrolled or anecdotal reports (8).

We recently reported data demonstrating the efficacy
of fluoxetine over extended treatment after acute recov-
ery from depression (9). In order to systematically assess
whether fluoxetine therapy is associated with weight
change during continuation therapy, we analyzed
weight data from patients who responded to 12 weeks
of acute therapy with fluoxetine and then completed up
to 38 additional weeks of continuation therapy with ei-
ther fluoxetine or placebo (50 weeks of total treatment).
We present the results of this assessment here.
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METHOD

The overall design of this study has been reported elsewhere (9)
and will be summarized briefly here. The study assessed the efficacy
of fluoxetine in preventing depression relapse following successful
acute treatment. The study was conducted at five academic centers
in the United States. After receiving a complete description of the
study, all patients gave written informed consent. Outpatients who
met the criteria for a major depressive episode (defined as meeting
DSM-III-R criteria with a modified 17-item Hamilton Depression
Rating Scale (10) score of 16 or greater [the Hamilton depression
scale was modified to include questions assessing weight gain, appe-
tite increase, and hypersomnia]), who met entry criteria and agreed
to participate, were treated for 12 weeks with open-label fluoxetine,
20 mg/day. Following acute treatment, patients whose illness had re-
mitted (as identified by a modified Hamilton depression scale score
of 7 or less) were randomly assigned to continuation treatment with
either placebo; 14 weeks of fluoxetine, 20 mg/day; 38 weeks of flu-
oxetine, 20 mg/day; or 50 weeks of fluoxetine, 20 mg/day (figure 1).
Height was measured at the initial visit, and weight was assessed at
every visit. Changes in weight were examined for both the acute
phase of the trial and during continuation treatment for patients
whose depressive symptoms had remitted. Results are given as
means and standard deviations.

To assess the relationship between acute fluoxetine treatment and
weight, we examined change in weight (mean absolute change in ki-
lograms, mean percentage change, and number of patients who ex-
perienced a 7% or greater increase in weight—considered the stan-
dard of extreme weight gain in clinical trials) from baseline (week 0)
to random assignment (week 12). All data from patients receiving
treatment were analyzed by using a last-observation-carried-for-
ward analysis. In addition, the subgroup of patients who completed
12 weeks of treatment and whose depressive symptoms remitted
was analyzed. We also assessed visit-wise change in weight from
baseline (week 0) to random assignment (week 12) for those whose
depression had remitted and who eventually completed 50 weeks of
treatment.

To assess the relationship between longer-term treatment and
weight, we analyzed weight change (mean absolute change in kilo-
grams, mean percentage change, and number of patients who ex-
perienced a 7% or greater increase in weight) in fluoxetine- and
placebo-treated patients from baseline (week 0) and random as-
signment (week 12) to completion of 26, 38, or 50 total weeks of
treatment (14, 26, or 38 weeks, respectively, of continuation treat-
ment). These analyses were repeated for all patients by using last-
observation-carried-forward analysis. Additional analyses assessed

visit-wise change in weight from random assignment (week 12) to
end point for patients receiving fluoxetine or placebo who com-
pleted 38 weeks of continuation treatment (50 total weeks of
treatment). Finally, we assessed the relationship between weight
change over 50 weeks (12 weeks of acute treatment plus 38 weeks
of chronic therapy) and 1) initial body mass index, 2) initial appe-
tite loss at baseline (derived from the score of the relevant items on
the modified Hamilton depression scale at study entry), and 3)
change in appetite over the course of the study (derived from as-
sessing a change in score on the relevant items of the modified
Hamilton depression scale).

All comparisons were evaluated in a two-tailed fashion at the 0.05
level for statistical significance. Patient baseline characteristics were
compared between patients in the fluoxetine and placebo groups
who completed 26, 38, and 50 total weeks of treatment as well as for
all patients in continuation treatment by using two-sample t tests for
continuous variables and Pearson’s chi-square tests for discrete vari-
ables. Weight change during the acute treatment period was assessed
for all patients with baseline and post-baseline measurements by us-
ing a last-observation-carried-forward analysis and t test. This anal-
ysis was repeated for all patients who completed 12 weeks of ther-
apy and met remission criteria. Visit-wise change in weight during
the same period was assessed by fitting a mixed-effects model for re-
peated measures data with visit as the within-subject factor by using
an autoregressive covariance matrix.

Change in weight (mean absolute change in kilograms and per-
centage change from weight at the time of study entry and the time
of random assignment) between the fluoxetine and placebo treat-
ment groups during the continuation period to each of the end
points (26, 38, and 50 total weeks) was compared by using a last-ob-
servation-carried-forward analysis; change in weight for patients
completing the study was analyzed with two-sample t tests. For the
same groups, the proportion of patients with 7% or greater weight
gain at each time point was compared by using Pearson’s chi-square
analysis. For the group of patients who completed 50 total weeks of
treatment, a mixed-effects model with body mass index as covariate,
visit as the within-subject factor, treatment as the between-subject
factor, and a treatment-by-visit interaction using an autoregressive
covariance matrix was fitted to the repeated measures data on
weight to see if there was a time effect or an interaction effect of
time-by-treatment on weight during continuation therapy. The rela-
tionship between initial body mass index and weight change for pa-
tients who completed 50 total weeks (12 weeks of acute fluoxetine
treatment plus 38 weeks of fluoxetine or placebo therapy) was also
assessed by correlation analysis by using Pearson’s product moment
correlation. With the same patients, the association between initial

FIGURE 1. Design of a Study of Continuation Treatment With Fluoxetine or Placebo for Depressed Patients
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appetite loss (derived from score on the relevant items of the modi-
fied Hamilton depression scale) and weight change over 50 total
weeks and the association between change in appetite over the
course of the study (derived from a change in score on the relevant
items of the modified Hamilton depression scale) and weight change
were analyzed by using Pearson’s product-moment correlation.

RESULTS

Weight data were available for 839 patients entered
into the open-label, acute therapy phase; 395 patients
who met remission criteria were randomly assigned to
a continuation therapy group. Efficacy outcome mea-
sures showed fluoxetine to be superior to placebo in
preventing the relapse of depression. These results
have been reported elsewhere (9).

Baseline variables were similar for all patients as-
signed to a continuation treatment group. In the sub-
group of patients who completed 14 weeks of continu-
ation treatment, the fluoxetine group was younger and
had a lower percentage of women than the placebo
group. In the subgroups of patients who completed 14,
26, or 38 weeks of continuation therapy, the patients
receiving fluoxetine treatment were heavier at study
entry and had a higher mean body mass index than pa-
tients receiving placebo. There were no significant dif-
ferences among groups in modified Hamilton depres-
sion scale mean scores at study entry or time of
random assignment, and there were no differences in

self-reported weight loss or appetite before study entry.
According to last-observation-carried-forward analy-
sis, there was no imbalance in baseline body mass in-
dex (all subgroups) or baseline weight (26- and 38-
week subgroups). Patient characteristics are summa-
rized in tables 1 and 2.

Acute Phase

At least two observations of weight were available
for 832 patients. Results are presented as mean kg.
During the 1-week period following study entry but
before starting fluoxetine treatment, there was a small
but statistically significant weight gain (N=801; initial
weight=73.5 kg, SD=17.7; weight at start of drug ther-
apy=73.8 kg, SD=18.0) (t=3.2, df=800, p<0.01, paired
t test). For all patients (N=832, last-observation-car-
ried-forward analysis, baseline to end point), there was
a small but statistically significant decrease in weight
during the 12-week acute therapy period (weight at
baseline=73.5 kg, SD=17.8; weight at end point=73.2
kg, SD=18.1) (mean=–0.35, SD=3.5; t=–2.9, df=831,
p<0.01, paired t test). An examination of the data from
those patients who met remission criteria at the end of
the acute phase and had at least two observations of
weight available (N=403) yielded similar but not sta-
tistically significant results (weight at baseline=73.9
kg, SD=18.6; weight at end point=73.5 kg, SD=18.3)
(mean=–0.26, SD=3.3; t=–1.6, df=402, p=0.11, paired
t test). Weight change during acute therapy was similar

TABLE 1. Characteristics of Patients Who Completed Continuation Treatment With Fluoxetine or Placebo

Characteristic

Patients Who Completed
14-Week Trial

Patients Who Completed
26-Week Trial

Patients Who Completed
38-Week Trial

With
Fluoxetine
(N=167)

With
Placebo
(N=25) pa

With
Fluoxetine

(N=82)

With
Placebo
(N=18) pa

With
Fluoxetine

(N=63)

With
Placebo
(N=15) pa

N % N % N % N % N % N %

Female subjects 101 60.5 21 84.0 <0.05 57 69.5 14 77.8 n.s. 43 68.3 11 73.3 n.s.

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Age (years) 40.1 10.2 45.5 11.6 <0.05 40.8 11.1 43.9 12.0 n.s. 40.8 10.9 42.2 12.0 n.s.
Modified Hamilton 

depression 
rating scale score
At baseline 20.4 3.3 20.4 2.9 n.s. 20.6 3.4 20.4 2.7 n.s. 20.3 3.1 20.5 2.3 n.s.
At random 

assignment 2.6 2.1 2.3 2.2 n.s. 2.6 1.9 2.3 2.3 n.s. 2.6 2.1 2.5 2.3 n.s.
Weight (kg)

At baseline 76.2 18.0 64.4 12.1 <0.01 74.6 18.0 62.6 12.9 <0.01 75.7 19.2 65.1 13.7 <0.05
At random 

assignment 76.1 18.3 64.5 13.0 <0.01 74.6 18.0 63.2 14.2 <0.01 75.6 19.3 65.6 14.9 n.s.
Body mass index

At baseline 26.0 5.6 23.5 4.7 <0.05 26.0 5.9 22.6 4.3 <0.01 26.3 6.2 23.2 3.6 <0.05
At random 

assignment 26.0 5.7 23.5 4.7 <0.05 26.0 5.9 22.8 4.7 <0.05 26.3 6.2 23.4 4.2 n.s.
Appetite at 

baselineb 0.4 1.2 0.2 1.3 n.s. 0.3 1.2 –0.1 1.3 n.s. 0.4 1.2 0.1 1.3 n.s.
Self-reported 

weight lossb 0.1 0.4 0.3 0.7 n.s. 0.1 0.4 0.4 0.8 n.s. 0.1 0.4 0.3 0.7 n.s.
a Percentages were compared by means of Pearson’s chi-square test (df=1); mean values were compared by means of two-sample 5 tests

(df=total N–2).
b Derived from the score on the relevant items of the Hamilton depression scale.
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for all patients in continuation treatment at week 12,
regardless of eventual group assignment. Likewise,
weight change during the acute period was similar for
patients who ultimately completed 26, 38, or 50 total
weeks of continuation treatment with fluoxetine or
placebo, regardless of group assignment. Visit-wise
weight change for patients whose illness remitted and
who completed 38 weeks of continuation treatment
showed that the acute weight loss occurred primarily
during the initial 4 weeks of therapy, with stabilization
of weight thereafter (figure 2).

Continuation Therapy

Patients completing 26, 38, or 50 total weeks of
treatment. There was a statistically significant weight
gain from random assignment (week 12) to end point
among all patients (fluoxetine and placebo groups)
who completed each interval (12 weeks of acute treat-
ment and 14, 26, or 38 weeks of continuation ther-
apy). Mean absolute weight change at week 26 was
1.1 kg (SD=2.4) (t=6.3, df=191, p<0.001, paired t
test; N=192); at week 38, 2.2 kg (SD=2.7) (t=8.3, df=
99, p<0.001, paired t test; N=100); and at 50 weeks,
3.1 kg (SD=4.1) (t=6.7, df=77, p<0.001, paired t test;
N=78). Reanalysis among the same patients using
weight from study entry to the same end points
yielded similar results.

Comparison between patients receiving continuation
treatment with fluoxetine and patients receiving pla-
cebo. During the continuation treatment phase, pa-
tients who received 26 total weeks of fluoxetine treat-
ment (12 weeks of acute treatment and 14 weeks of
continuation treatment) gained slightly less weight as a
percentage of weight at random assignment than did

patients who received 12 weeks of fluoxetine therapy
followed by 14 weeks of placebo (table 3), but weight
gain (either change in absolute kg or change as a per-
centage of initial weight) during the continuation
phase did not vary between the two treatment groups
after either 38 or 50 total weeks of treatment. Simi-
larly, at the end of 26 total weeks of treatment, the
mean absolute change in weight and the percentage of
patients with a 7% or greater gain from their initial
weight were higher, though not statistically significant
(t=–1.9, df=190, p=0.07, two-sample t test; t=–1.9, df=
192, p=0.06, two-sample t test, respectively), in the
placebo group compared with the fluoxetine group,
whereas at 38 and 50 weeks, both groups were similar.
Reanalysis using last-observation-carried-forward anal-

TABLE 2. Characteristics of Patients Who Received Continuation Treatment With Fluoxetine or Placebo and Were Included in
Last-Observation-Carried-Forward Analysis

Characteristic

Patients Assigned to 14-Week Trial Patients Assigned to 26- and 38-Week Trials

With Fluoxetine 
(N=294)

With Placebo
(N=95) pa

With Fluoxetine 
(N=198)

With Placebo
(N=95) pa

N % N % N % N %

Female subjects 194 66.0 76 80.0 <0.05 132 66.7 76 80.0 <0.05

Mean SD Mean SD Mean SD Mean SD

Age (years) 40.2 10.2 40.4 10.5 n.s. 40.3 10.6 40.4 10.5 n.s.
Modified Hamilton depression 

rating scale score
At baseline 20.7 3.5 21.6 3.7 <0.05 20.8 3.6 21.6 3.7 n.s.
At random assignment 2.9 2.2 2.7 2.3 n.s. 2.9 2.1 2.7 2.3 n.s.
Weight (kg)
At baseline 75.2 18.1 70.5 18.5 <0.05 74.2 17.5 70.5 18.5 n.s.
At random assignment 74.9 18.2 70.2 18.7 <0.05 74.0 17.5 70.2 18.7 n.s.
Body mass index
At baseline 26.1 5.6 25.7 7.7 n.s. 25.9 5.5 25.7 7.7 n.s.
At random assignment 26.0 5.6 25.5 7.7 n.s. 25.8 5.5 25.5 7.7 n.s.
Appetite at baselineb 0.4 1.2 0.3 1.3 n.s. 0.3 1.3 0.3 1.3 n.s.
Self-reported weight lossb 0.2 0.5 0.2 0.6 n.s. 0.2 0.5 0.2 0.6 n.s.
a Percentages were compared by means of Pearson’s chi-square test (df=1); mean values were compared by means of two-sample t tests

(df=total N–2).
b Derived from the score on the relevant items of the Hamilton depression scale.

FIGURE 2. Change in Weight Over Time for Patients Who Com-
pleted 50 Total Weeks of Continuation Treatment With Fluoxe-
tine or Placebo
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ysis that included all patients receiving continuation
treatment yielded similar results, except that at 26
weeks of treatment, the mean absolute weight change
was statistically significantly higher in the placebo
group (t=–2.3, df=386, p=0.02, two-sample t test),
whereas the percentages of patients with a 7% or
greater gain from their initial weight were comparable
between groups (table 3). Weight change did not vary
among patients assigned to receive placebo who dropped
out before completing 26 total weeks (12 weeks of acute
treatment and 14 weeks of continuation therapy) com-
pared with patients receiving placebo who completed 26
total weeks. Visit-wise analysis of weight change among
all patients who completed 50 total weeks (12 weeks of
acute and 38 weeks of continuation therapy) showed a
statistically significant weight gain over the course of
continuation therapy (F=3.89, df=15, 1068, p<0.001,
mixed effects model), and this effect was similar in both
treatment groups (F=1.87, df=1, 76, p=0.18, mixed ef-
fects model). Adjusting for the initial imbalance in body
mass index did not change the outcome.

Relationship between initial weight or appetite and
change in weight. Initial body mass index and weight
change were not statistically significantly correlated at

any time point for all patients or for either treatment
group. For all patients completing 50 total weeks of
therapy, as well as among those receiving fluoxetine at
week 12 who completed 50 total weeks of therapy,
greater initial appetite loss was associated with greater
weight gain at the end of the study (all patients: r=
0.28, N=78, p=0.01; fluoxetine group: r=0.28, N=63,
p=0.02; placebo group: r=0.25, N=15, p=0.37). For
the same two groups, improvement in appetite over the
course of the study (as assessed by a change in score on
the appetite items of the Hamilton depression scale)
was statistically significantly correlated with weight
gain over 50 weeks and approached statistical signifi-
cance for patients receiving placebo (all patients: r=
0.31, N=78, p=0.006; fluoxetine group: r=0.25, N=63,
p=0.05; placebo group: r=0.46, N=15, p=0.08).

DISCUSSION

Patients whose depressive symptoms remitted during
acute treatment with fluoxetine who were then ran-
domly assigned to continuation treatment with either
fluoxetine or placebo experienced a mean weight gain

TABLE 3. Change in Weight After 14, 26, and 38 Weeks of Continuation Treatment of Patients Who Received Treatment and Who
Completed Treatmenta

26 Total Weeks of Treatment 38 Total Weeks of Treatment 50 Total Weeks of Treatment

Group and 
Variable

With
Fluoxetine With Placebo pb

With
Fluoxetine With Placebo pb

With
Fluoxetine With Placebo pb

Patients who 
received 
treatment

N % N % N % N % N % N %

Total 293 100.0 95 100.0 197 100.0 95 100.0 197 100.0 95 100.0
Patients with 7% 

or greater 
weight increase 14 4.8 6 6.3 n.s. 20 10.2 7 7.4 n.s. 26 13.2 7 7.4 n.s.

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Absolute weight 
change (kg) 0.9 2.6 1.6 2.4 0.02 1.4 2.6 1.6 2.7 n.s. 1.6 3.2 1.6 2.9 n.s.

Percentage 
weight change 1.3 3.6 2.3 3.3 0.01 1.9 3.6 2.4 3.6 n.s. 2.3 4.3 2.4 4.1 n.s.

Patients who 
completed 
treatment

N % N % N % N % N % N %

Total 167 100.0 25 100.0 82 100.0 18 100.0 63 100.0 15 100.0
Patients with 7% 

or greater 
weight increase 9 5.4 4 16.0 0.06 15 18.3 4 22.2 n.s. 16 25.4 4 26.7 n.s.

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Absolute weight 

change (kg) 1.0 2.4 1.9 2.3 0.07 2.1 2.6 2.6 2.9 n.s. 3.0 4.0 3.2 4.3 n.s.
Percentage 

weight change 1.4 3.2 3.2 3.8 0.01 3.1 3.8 4.2 4.6 n.s. 4.3 5.3 5.3 6.6 n.s.
a Data were analyzed by using last-observation-carried-forward analysis.
b Percentages were compared by means of Pearson’s chi-square test (df=1); mean values were compared by means of two-sample t tests

(df=total N–2).
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of approximately 3 kg during 50 weeks of continua-
tion therapy that was not related to treatment assign-
ment. Acute treatment with fluoxetine was associated
with a modest (less than 0.5 kg) weight loss that oc-
curred primarily during the initial 4 weeks of therapy.

Several studies have assessed change in weight with
long-term tricyclic antidepressant therapy and suggest
that weight gain is a specific effect of these agents (1–
3). We are not aware of any reports of controlled stud-
ies examining weight change during long-term therapy
with fluoxetine or other SSRIs in depressed patients. A
recent report suggested that fluoxetine and other SSRIs
may be associated with extreme weight gain during ex-
tended therapy (8). However, many nondrug factors
can influence weight gain during and after recovery
from depression, and that report, based on anecdotal,
unsystematically collected data, must be treated with
caution. The current study differs from previous re-
ports in its inclusion of a placebo, in the large number
of patients studied, and in the systematic collection of
weight data and the standardization of treatment con-
ditions. The data reported here suggest that daily ther-
apy with fluoxetine, 20 mg, is not associated with
greater weight gain than placebo during a total treat-
ment period of up to 50 weeks (12 weeks of acute ther-
apy and 38 weeks of continuation therapy) and that
during extended fluoxetine treatment, observed weight
gain is associated with recovery from depression rather
than with fluoxetine treatment (11–13).

Several factors limit the interpretation of these data.
Although these patients were observed for up to 50
weeks of treatment, outcomes could change over
longer periods. All patients entering the continuation
phase of the study had received acute treatment with
fluoxetine, and it is possible that the observed out-
comes during continuation treatment were affected by
previous acute treatment. In addition, all patients in
this study were treated with fluoxetine, 20 mg/day, and
different doses could be associated with different ef-
fects on weight. We also cannot rule out the possibility
that a larger or longer study would show effects that
were not observed here. Absence of even a trend to-
ward differences between fluoxetine and placebo treat-
ment at 1 year, however, suggests that any such effects
would likely be small and of limited clinical impor-
tance. Finally, these findings represent outcomes in a
relatively young and physically healthy population and
may not generalize to other groups such as children or
elderly patients (14, 15).

There was a relatively small number of patients com-
pleting treatment in the placebo group because of the
much higher rate of relapse among patients receiving
placebo, particularly at the 38-week point. A small
group could be unrepresentative of larger populations
and could be a potential source of bias. This seems un-
likely, however, since the results of the last-observa-
tion-carried-forward analysis (which includes all pa-
tients) were similar to those of the observed case
analysis. Any bias in the last-observation-carried-for-
ward-analysis would be expected to be toward greater

weight gain in the fluoxetine group, which had a much
lower return of depressive symptoms and hence less
risk for weight loss during the continuation phase. De-
spite this potential bias, the last-observation-carried-
forward-analysis and observed case analysis both
showed no difference in weight change between the
placebo and fluoxetine groups, suggesting that this
finding is not an artifact of study group size.

Self-reported weight loss and severity of depression,
both at entry into the study and at random assignment,
were similar among the two groups; however, a poten-
tial concern is that among patients who completed
each time period, the placebo group had a somewhat
lower weight and body mass index at study entry than
did the fluoxetine group. This imbalance appears to be
because of the greater rate of relapse and the loss of
more men in the placebo group, since, when all pa-
tients were considered, the groups were similar. (Note
that the efficacy analysis did not suggest a differential
treatment effect related to gender [9].) Several factors,
however, suggest that this imbalance did not signifi-
cantly affect the results. First, baseline body mass in-
dex was included as a covariate in the analysis of those
completing treatment and did not show a significant
effect on the results. Second, changes in weight during
the study were not correlated with initial body mass in-
dex; rather, predictors of change in weight were de-
pression-related appetite changes at the outset of the
study and improvement in appetite associated with re-
covery. Finally, the last-observation-carried-forward
analyses, which, as already noted, showed similar re-
sults to the observed case analyses, showed no statisti-
cally significant difference among groups at baseline or
random assignment for body mass index (all sub-
groups) or weight (26- and 38-week subgroups), and
weight change at the last observation in placebo-
treated patients who dropped out before 14 weeks of
continuation treatment was similar to weight change
in placebo-treated patients who completed 14 weeks of
continuation treatment.

It is interesting that during the week following en-
try into the study but preceding the initiation of acute
fluoxetine therapy, patients had a small but statisti-
cally significant weight increase. We cannot defini-
tively account for this but speculate that patients may
have experienced some nonspecific relief associated
with entering treatment. The observed weight gain is
consistent with previous reports that depressed pa-
tients tend to weigh less than matched healthy com-
parison subjects and that recovery from illness is as-
sociated with weight gain (11).

The absence of a placebo during the acute therapy
phase makes it impossible to dissociate illness and flu-
oxetine effects on weight during the initial 12 weeks of
treatment. The acute phase results are, however, con-
sistent with previous reports, which have generally
found no change or modest weight loss during acute
fluoxetine therapy. That this weight loss occurred dur-
ing the initial 4 weeks of therapy is of interest from
two perspectives: 1) this period is approximately the
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time by which marked symptom improvement is ex-
pected with fluoxetine treatment, and 2) 4 weeks is the
point at which most patients achieve steady-state flu-
oxetine plus norfluoxetine levels. These observations
suggest that factors related to both illness and acclima-
tion to drug administration are relevant to the weight
decreases observed during acute treatment.

Weight increases during the continuation phase were
observed in both the placebo- and fluoxetine-treated
groups, which is consistent with previous reports that
the period following recovery from depression is asso-
ciated with weight gain (12, 13). It is likely that factors
specific to depression, as well as other more general fac-
tors, account for this finding. In particular, recovery
from depression is often associated with improved ap-
petite and better social functioning, which could lead to
greater food intake and potential weight gain. Less spe-
cifically, some people entering middle age may experi-
ence changes associated with the aging process that al-
ter lifestyle and metabolic variables, potentially
predisposing them to weight gain (16, 17). The impor-
tance of illness-related factors and recovery from de-
pression is further emphasized by the observed correla-
tion between appetite and weight gain during the study.
Patients who reported initial appetite loss tended to
gain more weight over the course of the year, as did pa-
tients whose appetites increased from study entry to
end point. This last effect was consistent for all patients
considered together as well as for fluoxetine-treated pa-
tients and approached significance in the placebo
group, despite its relatively small size, providing further
evidence for the importance of depression-associated
vegetative changes and their reversal during successful
treatment.

This study provides no indication of a greater risk
for extreme weight gain associated with fluoxetine,
since the number of fluoxetine-treated patients with a
7% or greater increase in weight never exceeded that
of patients in the placebo group. Further, change in
weight appears to be normally distributed at all three
time points (though it is perhaps slightly skewed to the
right at 26 weeks). For each group, the number of pa-
tients whose weight increased by 7% or greater is also
approximately the same as the number of patients ex-
pected at that distance from the mean. For example, at
14 weeks, a 7% increase in weight among the fluoxe-
tine-treated patients is almost two standard deviations
from the mean percentage change of 1.4%. The num-
ber of patients with a 7% increase in weight is 5.4%,
close to the value predicted in a normal distribution.
Similarly, at 26 weeks, a 7% increase in weight in the
fluoxetine group represents approximately one stan-
dard deviation from the mean percentage weight
change of 3.1%. The number of patients with a 7% or
greater increase in weight is 17.9%, again close to the
value predicted by a normal distribution. Thus, the ap-
proximately 18% of the patient population that had a

weight gain of 7% or greater following 26 weeks of
continuation therapy appears to be best accounted for
by assuming that weight change is normally distrib-
uted rather than by any drug-specific factors.

In summary, these data provide evidence that after
recovery from depression, patients are likely to experi-
ence modest weight gain, which increases over time.
Fluoxetine may be associated with early weight loss
and, compared with placebo, slower weight gain for
periods up to 26 total weeks of treatment but does not
appear to be associated with specific effects on weight
during longer periods of therapy of up to 1 year.
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