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Abstract Rationale: Depressive disorders are conditions
that often require continuous treatment, and it is therefore
important to evaluate the consequences of prolonged ad-
ministration. There are few studies assessing cognitive
functions of depressed patients after long-term use of
antidepressants. Objectives: This study evaluated the cog-
nitive performance of depressed patients treated with
antidepressants for at least 6 months. Methods: Patients
with major depression (DSM-IV) using imipramine for
2.4±0.6 years (mean±SE), clomipramine for 2.8±1.2 years,
fluoxetine for 1.8±0.3 years and sertraline for 1.5±0.3 years
were compared to matched controls (sex, age and edu-
cational level) without any psychiatric diagnosis. Memory
evaluation consisted of episodic, implicit and working mem-
ory tests as well as metamemory assessment. Results: (a)
Psychomotor performance of patients taking imipramine
was worse than that of controls in inserting pins and a visual
reaction time task; on the performance of tapping the dif-

ference from controls varied according to dose/weight for
patients taking clomipramine and fluoxetine. (b) For mem-
ory tests, differences between patients taking sertraline and
controls were observed in the number of digits and words
recalled; the difference between patients and controls varied
according to dose/weight on the number of familiar words
correctly completed for patients taking clomipramine and
on digit span backward for those taking sertraline. (c)
Metamemory was worse in all patient groups irrespective
of patients' clinical state. Conclusions: The impairment in
psychomotor and memory performances associated with
these antidepressants seems to be of low intensity and of
questionable clinical relevance.
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Introduction

Complaints concerning memory deficits and performance
impairment in cognitive tasks are relatively common in
patients with major depressive disorder (Burt et al. 1995;
Veiel 1997; Elliott 1998). Whether such complaints are
symptoms of depression and residual after clinical remis-
sion following effective antidepressant treatment or wheth-
er they are side-effects of some antidepressant drugs (Fava
2003) remains unclear. A combination of these two pos-
sibilities cannot be dismissed; that is, an antidepressant
might have a deleterious effect on cognition which is com-
pounded with a cognitive residual symptom, consequently
masking any possible benefits of recovery in the cognitive
functions. In fact, many antidepressants exhibit pharma-
cological properties that can explain why such a dysfunc-
tion should be an expected treatment outcome. Memory
processes are influenced by numerous neurotransmission
systems such as cholinergic, serotonergic and dopaminer-
gic systems that are affected by most antidepressant agents.
As antidepressants are frequently prescribed for months or
even years, it is important to evaluate the consequences of
this prolonged administration on cognitive functioning, as
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deleterious effects might have an important negative im-
pact on everyday living activities.

To date, results from assessment of cognition in healthy
volunteers and patients using tricyclic (TCA) (Deptula and
Pomara 1990; Thompson 1991; Knegtering et al. 1994;
Amado-Boccara et al. 1995) and selective serotonin re-
uptake inhibitor (SSRI) antidepressants (Fudge et al. 1990;
Hale and Pinninti 1995; Schmitt et al. 2001) have been
inconclusive. Methodological differences in variables such
as drugs, doses, duration of treatment, diagnosis and tasks
probably contribute to these inconsistencies (Deptula and
Pomara 1990; Peselow et al. 1991; Thompson 1991). Most
studies are either single-dose or short-term treatment,
which do not reflect clinical practice.

We have previously investigated the effects of TCA
antidepressants on memory and psychomotor functions
in panic disorder patients. No significant drug effects
were observed after 8 weeks of treatment with clomipra-
mine (mean dose 50 mg/day), imipramine (mean dose
114 mg/day) and active placebo (Marcourakis et al. 1993).
In a subsequent study, we evaluated the consequences of
chronic use (around 6 years) of therapeutic doses of clo-
mipramine (mean dose 57 mg/day) on remitted out-patients
with panic disorder/agoraphobia compared to healthy vol-
unteers matching the patients’ characteristics (Carvalho
et al. 2002). Although there was no significant difference
between groups regarding any of the variables, except for
metamemory, duration of treatment was associated with
poorer performance in implicit and working memory tests.
In addition, poorer performance in central executive tests
and metamemory was observed at higher clomipramine
and desmethylclomipramine serum levels.

Regarding depressed patients, faster reaction times have
been reported on a 75- to 150-mg dose of clomipramine
administered for 3 weeks (Seppala et al. 1978). Hale and
Pinninti (1995) found no changes in the psychomotor per-
formance of depressed patients treated for at least 3 months.
However, Bartfai et al. (1991) found impairment in verbal
learning performance associated to higher clomipramine
plasma levels in patients after 3 weeks of treatment with
150 mg/day.

Improvement in memory tests after short-term use of
150–300 mg of imipramine associated with remission of
depressive symptomatology has been shown by several
authors (Amin et al. 1980; Glass et al. 1981; Peselow et al.
1991). In contrast, Calev et al. (1989) found impairment in
memory tests under similar methodological conditions.

Studies with SSRIs have demonstrated memory and
psychomotor performance improvements after fluoxetine
in adults (Hale and Pinninti 1995) and elderly depressed
patients (Kerr et al. 1993; Geretsegger et al. 1994; Cassano
et al. 2002). Sertraline, however, was investigated mainly
in normal volunteers. The few studies on depressed patients
have shown improvement in psychomotor performance
after 4 months of treatment (mean dose 103 mg/day) (Hale
and Pinninti 1995).

The aim of this study is to evaluate the cognitive per-
formance of depressed patients treated with TCA (clomip-

ramine and imipramine) and SSRI (fluoxetine and sertra-
line) antidepressants for at least 6 months.

Materials and methods

Subjects

Patients Fifty-six out-patients (42 women) from the
Institute of Psychiatry, School of Medicine, University
of São Paulo, aged 20–61 years (mean±SE 40.7±
1.4 years), with 11.5±0.8 years of education and users of
therapeutic doses of antidepressants for at least 6 months
[imipramine (n=15, mean±SE 230±23 mg/day, range 75–
350 mg/day) for 2.4±0.6 years, clomipramine (n=9, 219±
24 mg/day, 100–325 mg/day) for 2.8±1.2 years, fluoxetine
(n=14, 54±6 mg/day, 20–80 mg/day) for 1.8±0.3 years
and sertraline (n=18, 157±18 mg/day, 50–300 mg/day) for
1.5±0.3 years] participated in the study. Subjects were
selected through the Structured Clinical Interview for
DSM-IV (SCID; First et al. 1995), conducted by a trained
psychiatrist, and met DSM-IV criteria for major depressive
disorder (APA 1994). Exclusion criteria were use of any
other psychotropic drug, severe psychiatric comorbidity
along with the usual exclusion criteria for clinical trials
(e.g. pregnancy, chronic clinical disorder, alcohol or illicit
drug abuse).

Healthy volunteers (controls) Each patient was matched to
a healthy subject with similar characteristics regarding sex,
age and educational level. The final sample included 31
healthy subjects, 9 men, with mean age of 38.3±1.7 years
and mean educational level of 11.2±0.8 years. In some
cases, the same control was matched to a number of pa-
tients each receiving different drug treatments. They were
screened through the Self-Report Questionnaire (SRQ-20;
Harding et al. 1980; Brazilian validation by Mari and
Williams 1986) and the SCID. Subjects having any psy-
chopathology over the past year and those who had used
psychotropic drugs in the last 3 years were also excluded.
Volunteers were recruited via advertisement and were paid
for their participation.

The study was approved by the Hospital’s Ethics
Committee, and all subjects signed informed consent
forms.

Procedure

Rating scales

The following instruments were used: Clinical Global
Impression scale (CGI scale—Guy 1976), State–Trait
Anxiety Inventory (STAI—Spielberg et al. 1970; Biaggio
and Natalício 1979), Beck Depression Inventory (BDI—
Beck et al. 1961) and Hamilton Depression Rating Scale
(HDRS—Hamilton 1960). Healthy volunteers answered
only the STAI and BDI.
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Experiment day

Patients and healthy volunteers were instructed to arrive at
the laboratory in the morning, between 7:00 and 9:00 a.m.,
and were asked to refrain from smoking just before the
tests, as well as to abstain from consuming alcohol 24 h
before evaluation.

The test battery consisted of subjective and objective
memory evaluations (episodic, implicit and working mem-
ory) and tasks of selective attention, association skills,
sedation and motor functions. Patients and controls under-
went training on the psychomotor tasks to achieve their
best performance. A number of tests were computer-based:
the Vienna Test System (supplier Dr. G. Schuhfried Ges.M.
B.H, Mödling, Austria, 1995) and the PSS CogReHab
(Psychological Software Services Inc., Cognitive Rehabil-
itation, 1995). All subjects answered the STAI state form
and then started the test battery which lasted around 2 h.
Tests were applied in the same order to all subjects, where
the number following the test name (below) indicates the
order of application of that particular measure. The same
investigator (SCC) collected all the data.

Memory tests

Subjective Memory Questionnaire (SMQ)1 This is a self-
reporting rating scale assessing individual perceptions
of general everyday-life memory abilities (for instance:
How good is your memory for: names of people; faces;
appointments; giving messages to people; etc.), on a five-
point scale (very bad to very good), adapted from Bennett-
Levy and Powell (1980). Score is the mean of 45 questions.

Verbal recall2,9 A short 14-item story (Correa and
Gorenstein 1988) had to be recalled immediately after its
verbal presentation and again about 30–40 min later, to
assess short- and long-term episodic memories, respec-
tively. This was scored according to the number and ac-
curacy of items recalled.

Word appreciation task (word preference)3 Twenty com-
mon words written individually on cards (1 card/5 s) were
shown to the subjects (e.g. abacate, delegado). They were
asked to read the words aloud and rate how much they
liked each word, on a five-point scale. The objective was
to expose those words which could then be used later in
the word stem completion test, although no mention was
made of the fact that memory on these words would be
tested subsequently. Digit span, as a distracter task, was
given after word presentation.

Digit span forward and backward4 Scores were the num-
ber of digits in the last correctly reproduced sequence
(Wechsler 1945). These tasks assess working memory:
forward span evaluates the phonological loop, while
backward span, the central executive (Gathercole 1998).

Word stem completion5 Thirty-two word stems consisting
of three letters written individually on cards were shown,
and subjects were instructed to complete them as fast as
they could with “the first word that came to mind”. Sixteen
of these stems were allowed to be completed with words
from the word appreciation task (familiar; e.g. aba_____
for abacate; del_____ for delegado) and 16 with different
words (new). Scores were the number of stems completed
with familiar words, a measure of priming (implicit mem-
ory; Graf and Schacter 1985; Tulving and Schacter 1990).
Time taken to complete the stems with familiar words and
with non-exhibited words (new) was also measured. This
capacity to process language appears to be a function of
the central executive (Gathercole 1998).

The non-conscious nature of this test was checked by
asking the subjects about their impression of the objective
of the test and through the priming effect, which can be
demonstrated by the reduced latency for recollection of
familiar words correctly completed, as compared to new
words (Tulving and Schacter 1990).

Visual recall (from Memory I, PSS)10 These short-term
visual memory tasks consisted of an immediate identifi-
cation of words (in the same sequence) or digits (in any
order) presented on the screen. Although this is called a
‘visual’ test, it is assumed that the information could be
acquired by the visuospatial sketchpad and by the articu-
latory loop through a rehearsal process (Gathercole 1998).

Psychomotor tests

Digit–Symbol Substitution Test (DSST)6 This is a subtest
of the Wechsler Adult Intelligence Schedule involving
coding skills (Wechsler 1955); it was scored for the num-
ber of substitutions correctly performed in 90 s.

Cancellation Task (CT)7 This is a measure of focused
attention at speed (Bond and Lader 1972); it was scored
for the time taken to cross out digit 4 at a frequency of 40
in 400 random digits. Time was corrected for the number
of errors (for each error, 1 s was added to the total score).

Symbol Copying Test (SCT)8 This test consists of copying
the same symbols used in the DSST to measure its motor
component; it was scored for the number of symbols cor-
rectly copied in 90 s (Wechsler 1955).

Tapping (from Vienna Test System)11 This is a measure of
motor sedation. Subjects tap a sensor on a sensitive panel
as fast as possible for 32 s. Score was the total number of
taps.

Inserting pins (from Vienna Test System)12 This is used to
assess hand and finger dexterity, with a rapid and precise
manipulation of 5-cm pins. The time to pick up the pins
from a tray and insert them inside 25 holes on a board was
measured.
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Reaction times (from Foundations I, PSS)13 These tasks
address visual and auditory attention skills (focusing, sus-
taining and dividing attention) and their integration with
basic executive functioning (simple discrimination, initia-
tion, inhibition and differential responding). Stimuli are
randomly presented on the screen, at an interval of 1–3 s,
and the response is to press the mouse button as quickly as
possible to the required stimulus.

Statistical analysis

To compare patients’ and healthy volunteers’ performance,
separate repeated-measures ANOVA models (Neter et al.
1996) for each drug were adjusted to data, and the appro-
priate F tests were applied; to control the effect of the dose,
the dose/weight ratio was included in the model as a co-
variate. The final model is equivalent to applying a stan-
dard regression model to the difference between patient and
their own control. The repeated-measures model is re-
commended, given that each patient had been paired to a
specific control subject with similar characteristics (case–
control design). We chose to apply separate tests because in
some cases, the same control subject was paired to different
patients from different drug groups. This procedure would
avoid breaching of any of the assumptions of independence
among controls in the statistical model.

The model adjustment was carried out in two steps. In
the first step, a complete model with dose/weight covariate
was adjusted. If the covariate effect was non-significant,
then the paired t test was applied. If the covariate was
significant, we analysed the influence of dose/weight on
the difference between patients and controls through the
parameter estimates.

Pearson’s correlation coefficients were calculated to in-
vestigate association between (a) performance and length
of use of antidepressants, (b) dose/weight and severity of

illness and (c) scores in the subjective and objective mem-
ory tasks.

Results were expressed as mean±standard error of the
mean (SE). A 5% significance level (α) was considered for
all statistical analyses.

Results

Table 1 shows rating scale scores of patients and their
respective controls. Statistically significant differences be-
tween patients and controls were found for all antidepres-
sants in STAI trait (clomipramine: F=62.969, df=1,7,
p<0.001; imipramine: F=23.906, df=1,14, p<0.001; sertra-
line: F=21.425, df=1,17, p<0.001; fluoxetine: F=33.030,
df=1,13, p<0.001), STAI state (clomipramine: F=13.572,
df=1,7, p=0.008; imipramine: F=10.730, df=1,14,
p=0.006; sertraline: F=5.415, df=1,17, p=0.033; fluoxe-
tine: F=6.181, df=1,13, p=0.027) and the BDI (clomipra-
mine: F=42.899, df=1,7, p<0.001; sertraline: F=8.922,
df=1,17, p=0.008; fluoxetine: F=20.233, df=1,13,
p=0.001). For patients taking imipramine, the difference
on BDI varied according to dose/weight. As dose/weight
increased, the mean difference between patients and
controls increased. For a dose/weight of zero, the dif-
ference is estimated as −1.3±5.9 (F=0.050, df=1,13,
p=0.826). For every one unit increase, the difference
increased by 3.6±1.6 (F=4.845, df=1,13, p=0.046).

Comparison of healthy volunteers’ and patients’ psy-
chomotor performance (Table 2) showed some statisti-
cally significant differences between patients and controls.
Volunteers performed better than patients taking imipra-
mine in inserting pins (F=5.299, df=1,10, p=0.044) and in
the differential response of the visual reaction time test
(F=6.536, df=1,14; p=0.023).

For patients taking clomipramine, the difference on tap-
ping varied according to dose/weight. For a dose/weight

Table 1 Rating scales scores of patients with major depression during chronic use of antidepressants and their respective controls (mean±SE)

Scales Clomipramine Imipramine Sertraline Fluoxetine

Patients
(n=9)

Controls
(n=9)

Patients
(n=15)

Controls
(n=15)

Patients
(n=18)

Controls
(n=18)

Patients
(n=14)

Controls
(n=14)

STAI trait 54.0±2.2*** 33.7±2.7 48.6±2.4*** 33.3±1.3 44.2±3.0*** 30.8±1.2 50.0±2.9*** 31.9±1.7
STAI state 40.1±3.1** 27.8±1.6 36.7±1.8** 31.5±1.4 38.0±2.4* 31.3±1.4 38.8±2.4* 30.3±1.8
Beck Depression Inventory 19.9±2.5*** 5.1±1.6 14.5±1.9a 3.5±1.2 12.4±3.2** 2.6±0.7 12.7±1.8*** 3.0±1.0
Hamilton Depression Inventory 10.2±1.4 6.5±1.2 8.1±1.9 6.5±1.7
Clinical Global Impression
Severity of illness 2.3±0.4 1.2±0.2 1.9±0.3 1.6±0.3
Global improvement 1.3±0.2 0.7±0.2 1.2±0.2 0.9±0.2
Therapeutic effects 3.0±0.2 3.6±0.2 3.4±0.2 3.6±0.2
Side-effects 2.1±0.3 1.7±0.1 1.6±0.2 1.9±0.3

STAI State–Trait Anxiety Inventory
Statistical differences refer to the comparison between patients and controls: *p≤0.05; **p≤0.01; ***p≤0.001
aThe difference varies according to dose/weight (as dose/weight increased, the mean difference between patients and controls increased)
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Table 2 Performance on psychomotor tests of patients with major depression during chronic use of antidepressants and their respective
controls (mean±SE)

Clomipramine Imipramine Sertraline Fluoxetine

Patients
(n=9)

Controls
(n=9)

Patients
(n=15)

Controls
(n=15)

Patients
(n=18)

Controls
(n=18)

Patients
(n=14)

Controls
(n=14)

DSST (n substitutions) 47.3±3.6 49.0±5.7 49.5±2.6 50.3±3.9 50.1±3.0 50.6±3.7 52.6±4.7 57.6±3.8
SCT (n symbols) 122.7±6.4 115.7±9.4 129.3±6.1 123.1±8.2 131.1±4.4 127.6±7.4 136.4±8.0 131.3±9.0
CT time (s) 72.9±5.9 65.7±7.9 63.7±3.0 58.8±4.6 58.8±2.2 60.5±2.9 63.2±4.1 61.7±5.0
Tapping (n/32 s) 183.0±5.1a 199.5±6.5 195.7±9.0 203.6±4.4 194.7±4.1 200.8±3.8 198.1±3.7a 204.8±3.9
Inserting pins (s) 43.7±1.5 40.7±1.7 42.0±1.2* 40.0±1.3 41.0±1.0 39.4±0.9 41.0±0.9 40.1±1.2
Reaction times (ms)
Simple choice visual
reaction

497.9±18.5 488.3±23.5 459.9±16.0 458.1±16.4 466.1±19.2 469.8±15.2 501.3±31.9 455.9±14.1

Visual reaction/auditory
prestimulus

403.8±20.6 381.1±21.7 381.3±12.1 358.3±16.0 388.8±14.5 369.2±14.2 391.9±17.8 365.8±11.5

Visual reaction/differential
response

521.3±28.8 476.6±21.0 496.6±15.8* 453.3±10.5 505.0±17.8 470.8±8.8 502.1±22.8 495.1±14.7

Simple choice auditory
reaction

558.3±50.2 522.4±35.4 493.9±33.1 467.3±27.5 511.2±35.9 465.9±22.7 505.1±40.1 488.6±17.1

Auditory reaction/visual
prestimulus

371.3±32.2 294.2±20.9 315.8±15.6 282.9±12.4 297.1±14.4 294.4±11.2 304.3±14.6 298.1±13.2

DSST Digit–Symbol Substitution Test, SCT Symbol Copying Test, CT Cancellation Task
Statistical differences refer to the comparison between patients and controls: *p≤0.05
aThe difference varied according to dose/weight (as dose/weight increased, the mean difference between patients and controls decreased)

Table 3 Performance on memory tests of patients with major depression during chronic use of antidepressants and their respective controls
(mean±SE)

Clomipramine Imipramine Sertraline Fluoxetine

Patients
(n=9)

Controls
(n=9)

Patients
(n=15)

Controls
(n=15)

Patients
(n=18)

Controls
(n=18)

Patients
(n=14)

Controls
(n=14)

Subjective Memory
Questionnaire (mean)

2.9±0.2** 3.8±0.1 3.0±0.1*** 3.9±0.1 3.0±0.1*** 3.9±0.1 3.1±0.1*** 3.9±0.1

Verbal recall, immediate
(n items)

12.3±0.5 11.8±0.8 11.5±0.6 11.6±0.5 12.2±0.5 12.6±0.3 12.4±0.5 12.5±0.6

Verbal recall, delayed
(n items)

11.1±0.8 11.4±0.9 10.7±0.6 10.7±0.6 12.0±0.5 12.1±0.4 11.6±0.7 12.4±0.6

Digit span forward
(n digits)

5.7±0.3 5.6±0.3 5.7±0.3 5.9±0.3 5.4±0.3 5.8±0.3 6.1±0.3 6.1±0.3

Digit span backward
(n digits)

4.2±0.4 4.1±0.3 4.5±0.3 3.9±0.2 3.9±0.2a 4.4±0.3 4.6±0.4 4.7±0.3

Visual recall
(n digits recalled)

7.2±0.3 7.1±0.4 7.3±0.4 7.2±0.4 7.0±0.3* 7.7±0.4 7.9±0.3 7.8±0.4

Visual recall
(n words recalled)

4.9±0.2 4.7±0.2 4.9±0.3 5.3±0.3 4.7±0.2* 5.4±0.3 5.4±0.2 5.2±0.3

Word stem completion
Familiar words correctly
completed (n)

7.9±0.7a 8.1±0.7 6.6±0.5 7.3±0.6 6.6±0.5 7.3±0.5 7.7±0.7 8.0±0.7

Time to complete (s)
Familiar words 1.20

±0.16***,b
1.03
±0.08***,b

1.17
±0.10***,b

1.08
±0.06**,b

1.19
±0.11***,b

1.11
±0.06**,b

1.23
±0.16***,b

0.98
±0.04***,b

New words 1.33±0.08 1.20±0.07 1.39±0.07 1.28±0.08 1.38±0.09 1.35±0.07 1.42±0.14 1.27±0.08

Statistical differences refer to the comparison between patients and controls: *p≤0.05; **p≤0.01; ***p≤0.001
aThe difference varies according to dose/weight (as dose/weight increased, the mean difference between patients and controls decreased)
bIntragroup priming effect (familiar × new)

88



of zero, the difference is estimated as −66.3±19.6
(F=11.451, df=1.6, p=0.015). For every one unit increase,
the difference decreased by 14.7±5.61 (F=6.700, df=1.6,
p=0.041). As we have an estimated difference of −66.3 for
a zero dose/weight level and an increase of 14.7 for each
additional unit of dose/weight, we may conclude that the
mean difference between patients and controls tends to
decrease for almost all variation intervals of dose/weight in
the sample. For fluoxetine, we observed similar behaviour;
for a dose/weight of zero, the expected difference for tap-
ping is estimated as −37.2±8.0 (F=21.630, df=1,10,
p=0.001). For every one unit increase, the expected
difference varies 42.2±9.6 (F=19.359, df=1,10, p=0.001).

Few differences between patients and controls were
found in objective memory (Table 3). In the sertraline
group, patients performed worse than controls on the num-
ber of digits (F=5.781, df=1,17, p<0.05) and the number
of words on the visual recall tests (F=5.231, df=1,17,
p<0.05). Also, for patients taking sertraline, the difference
on digit span backward varied according to dose/weight.
As dose/weight increased, the mean difference between
patients and controls decreased. For a dose/weight of zero,
the difference is estimated as 0.77±0.60 (F=1.612; df=1,16,
p=0.222). For every one unit increase, the difference de-
creased by −0.55±0.23 (F=5.420, df=1.6, p=0.033).

For patients taking clomipramine the difference in the
number of familiar words completed in the word stem
completion test varied according to dose/weight. As dose/
weight increased, the mean difference between patients and
controls decreased. For a dose/weight of zero, the dif-
ference is estimated as 7.44±1.74 (F=18.313, df=1,6,
p=0.005). For every unit increase, the difference decreased
by −2.43±0.50 (F=23.358, df=1.6, p=0.003).

Intragroup priming effect was shown through prompter
recollection of familiar words correctly completed, when
compared to new words, for all groups. For patients, it was
possible to adjust a single model of ANOVA (F=12.253,
df=1,51, p=0.001). For controls, as the same person was
used in different treatments, we applied a different model
for each treatment (clomipramine: F=33.849, df=1,7,
p=0.001; imipramine: F=9.278, df=1,14, p=0.009; sertra-
line: F=10.615, df=1,17, p=0.005; fluoxetine: F=24.354,
df=1,13, p<0.001).

In the SMQ, patients’ self-evaluation was worse than
controls for all antidepressants (Table 3; clomipramine:
F=13.315, df=1,7, p<0.01; imipramine: F=21.724,
df=1,14, p<0.001; sertraline: F=37.488, df=1,16,
p<0.001; fluoxetine: F=23.255, df=1,12, p<0.001).

To better investigate the influence of clinical state in this
questionnaire, patients were classified as remitted (HDRS ≤6)
or not remitted (HDRS ≥7). There was no difference
between ratings of SMQ according to clinical state for all
drug groups, and both remitted and non-remitted patients
evaluated their memory as worse than controls (p<0.01).

Significant Pearson’s correlation coefficients were found
between duration of treatment and performance on the
CT for clomipramine (r=−0.773, p=0.025) and sertraline
(r=−0.510; p=0.03). No significant correlation was found
between dose/weight and severity of illness, global im-
provement or therapeutic effects on the CGI scale. Scores
in the SMQ were correlated to objective memory tasks
only in patient group for verbal delayed recall for patients
taking clomipramine (r=0.775, p=0.024) and time to com-
plete new words for patients taking sertraline (r=−0.493,
p=0.037).

Discussion

Few studies have evaluated the impact of antidepres-
sants on memory and psychomotor performances after
prolonged therapy. In the current study, we did observe
some impairment in psychomotor and memory perfor-
mances, after chronic use of clomipramine, imipramine,
sertraline and fluoxetine at their therapeutic doses, by de-
pressed patients.

A qualitative inspection showed that patients’ perfor-
mance was around 95% of controls’ for most tests. This
low intensity of effect on performance is of questionable
clinical relevance.

The indications that imipramine affects memory per-
formance to some degree is suggested by the significant
impairment in a visual reaction time compared to controls.
The finding that as fluoxetine and clomipramine dose/
weight ratio increases, the difference of performance of
patients and controls decreases in tapping test might be
consistent with previous reports of improvement in per-
formance after fluoxetine treatment (Fudge et al. 1990;
Hale and Pinninti 1995). It is interesting to note that for
clomipramine and sertraline, the duration of treatment was
associated to better performance on CT.

Regarding memory, depressed patients did not perform
significantly worse than controls in most of the objective
tests. Patients taking fluoxetine and clomipramine did not
show impairment in memory tests. Although those on clo-
mipramine and sertraline performed worse than controls
in some tests, higher dose/weight ratio was associated with
decrease in the difference between patients and controls.
These data suggest that higher drug levels may ameliorate
the performance of depressed patients in long-term treat-
ment with some antidepressant medications. In fact, the
dose/weight effect seems not to be related to the depres-
sive state, as there was no correlation between dose/weight
and severity of illness, global improvement or therapeutic
effects on the CGI scale. Also, there was no impairment in
priming, attested by the statistical difference in the number
of familiar words correctly completed in all groups. This
is in agreement with the fastest times to complete with
familiar rather than new words recorded in patients and
controls.

The lack of a consistent memory impairment observed
here is in contrast with the common memory complaints
seen among patients in antidepressant treatment. A few

1We expect a variation of 14.7±5.6 for each increase of one unit on
the dose/weight covariate. A similar interpretation may be made for
fluoxetine.
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studies (e.g. Allen et al. 1991; Meyers et al. 1991;
Sakulsripong et al. 1991) have explored antidepressant
effects on metamemory, i.e. the knowledge and judgment
by the individual of his/her own capacity to acquire, retain
and recall information (Flavell 1971). Metamemory may
involve self-perception of general memory abilities in daily
activities or more specific aspects related to the use of
strategies to improve memory or task performance ap-
praisal. Most studies have assessed metamemory in healthy
and depressive subjects to evaluate the validity of this
measure in predicting memory impairment related to aging,
affective status and performance in objective tasks
(Derouesne et al. 1999; Kalska et al. 1999).

Although few differences were observed between vol-
unteers and patients in the objective memory tests, in the
subjective assessment, patients in all drug groups self-
evaluated their memory as being worse than controls
(average vs good). Indeed, subjective ratings of memory
performance often have weak correlation with objective
laboratory tasks (Bennett-Levy and Powell 1980;
Derouesne et al. 1999; Kalska et al. 1999). This is con-
sistent with our finding of just two significant correlations
between subjective and objective memory tests (verbal de-
layed recall for patients taking clomipramine and time to
complete new words for patients taking sertraline).

As the memory complaint might be associated to the
depressive state, patients were divided according to their
clinical condition into remitted and non-remitted. There
was no difference between the memory performance rating
of these two subgroups, which suggests that the level of
depressive symptomatology alone cannot explain this find-
ing. In fact, these patients were not severely depressed;
in most of them, the severity of illness was rated as border-
line to mild, except for the clomipramine group (mild to
moderate), according to the CGI scale. HDRS scores
showed that depression could be considered as remitted in
most patients using imipramine and fluoxetine (HDRS ≤7)
and as mild and moderate in those belonging to the clo-
mipramine and sertraline groups (HDRS 8–24). Accord-
ingly, in the BDI, most patients evaluated themselves as
mildly to moderately depressed (10–18, Beck et al. 1988),
except for those in the clomipramine group (moderate to
severe). STAI trait scores were mostly approaching the
upper value of the normal range (33–49; Gorenstein et al.
1995a) for all groups except clomipramine, while state
anxiety was considered normal for all groups of patients.
As expected, patients showed higher clinical scale scores
than their respective controls whose rating scale scores
were within the normal range.

The possibility that a cognitive depressive distortion
underlies the memory complaints in these patients cannot
be ruled out. Depressed patients usually show a depressive
perception that leads to a biased negative evaluation of
themselves and of the world; this is expected to be im-
proved by an effective treatment (Niederehe and Yoder
1989; Derouesne et al. 1999; Kalska et al. 1999). However,
functional recovery takes longer to occur than symptomat-

ological remission (Furukawa et al. 2001), and this could
explain why remitted and non-remitted patients evaluated
their memory as being worse than controls.

Another explanation is that the lack of sensitivity of the
tasks usedmasked objectivememory impairment in patients’
memory performance. This test battery was shown to be
useful for the detection of deleterious effects on memory
induced by acute or chronic benzodiazepine administration
(Curran and Gorenstein 1993; Hindmarch 1994; Gorenstein
et al. 1995b; Pompeia et al. 1996; Buffett-Jerrott et al. 1998),
as well as by TCA treatment (Peselow et al. 1991; Hale and
Pinninti 1995). However, it is possible that these tests are not
sensitive enough for weaker effects or to detect intermittent
impairments consistent with the anomia and paraphasia
reported by depressed patients (Georgieff et al. 1998).

We should note that the lack of a prospective design is
a methodological limitation of this study. The possibility
of influence of patients’ pretreatment clinical condition on
the results cannot be ruled out. Although a prospective
design confirmation study in a large sample is desirable, it
has several time-consuming implications: it is impossible
to predict which patient will have a chronic outcome; those
who will need long-term medication treatment; those who
will have treatment compliance; those who will not need
antidepressant association or combination with other
drugs (e.g. benzodiazepines or potentiation strategies);
and, mainly, those who will respond to the first antide-
pressant trial. This is probably why most studies to date
have been either single-dose or short-term treatment, which
do not reflect clinical practice.

In conclusion, long-term use of these antidepressants
does not consistently impair memory and psychomotor
performances. The impairments associated with these
drugs seem to be of low intensity, where their clinical rel-
evance remains questionable. The fact that impairment of
patients’ performance was not associated to duration of
treatment with any of these drugs corroborates the safety
of long-term antidepressant treatment. It is difficult to
predict the impact on daily life of any alterations reported
by the patients, activities for which more complex cogni-
tive skills are used.
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