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Abstract. No longer prescribed only for vegetative signs
of depression, tricyclic antidepressants also lessen de-
pressive cognitive distortions. Less clear is whether they
ameliorate depressed patients’ other cognitive deficits in
memory, information processing speed, and psycho-
motor performance. We tested the alternative hypothesis
that amitriptyline, because of its anticholinergic and
sedative properties, would exacerbate depressed patients’

cognitive disturbances. Depressed outpatients received -

double-blind placebo (n=15), amitriptyline (n=10), or
clovoxamine fumarate (n=10), a serotonin reuptake in-
hibitor relatively lacking in anticholinergic properties.
Depression, memory, and psychomotor performance
were assessed at baseline and after 7 and 28 days of drug
treatment. Depression was alleviated after all treatments,
including placebo. Only amitriptyline impaired perfor-
mance on tests of memory, producing a significant decre-
ment, relative to placebo, after 4 weeks of treatment.
None of the treatments adversely affected performance
on psychomotor tasks. These findings add to the ev-
idence that antidepressant drugs with high anticholiner-
gic activity can impair memory, despite alleviation of
depression.
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Although tricyclics lessen pessimistic, self-critical beliefs
(Simons et al. 1984), it is unclear whether they ameliorate
deficits in psychomotor speed and memory that also
characterize depression (Newman and Sweet 1986;
Abrams and Taylor 1987). Via its potent antihistaminic
and anticholinergic actions, amitriptyline might induce
sedation and memory impairment, exacerbating some
cognitive disturbances even as the drug alleviates de-
pression.

Offprint requests to: B. Spring

Amitriptyline has been shown to impair cognitive and
psychomotor functioning, but most demonstrations have
involved atypical clinical contexts. Tricyclics can even
elicit delirium in excessive doses and/or unusually sen-
sitive individuals (Cole et al. 1983; Pollack and Rosen-
baum 1987). When given acutely to normal adults, dos-
ages of 25-70 mg amitriptyline reliably impair short-term
memory and psychomotor performance (Curran et al.
1988 ; Hindmarch et al. 1988 ; Mattila et al. 1989). When
administered chronically, however, as would be done for
treatment of depression, amitriptyline induces minimal
or no impairment in the memory and psychomotor func-
tions of normal humans (Seppala 1978).

Few studies have directly described amitriptyline’s
effects on the cognitive performance of depressed pa-
tients. The limited existing findings suggest that the drug
may impair memory (Branconnier et al. 1982), including
recognition (Lamping et al. 1984), while lacking an effect
on psychomotor performance (Elwan et al. 1976; Lamp-
ing et al. 1984). Additional clarification is needed, how-
ever, because McNair et al. (1984) found mixed evidence
that amitriptyline both facilitated and impaired memory
and psychomotor performance in a sample of depressed
outpatients. Moreover, other tricyclics have rarely been
found to behaviorally impair depressed patients (Legg
and Stiff 1976; Thompson and Trimble 1982). More
typically, they leave performance unchanged (Henry et al.
1973; Glass et al. 1981) or alleviate cognitive and psycho-
motor dysfunctions in the course of bringing about clini-
cal improvement (Friedman et al. 1966; Sternberg and
Jarvik 1976; Glass et al. 1981). Consequently, the present
study tested whether amitriptyline simultaneously im-
pairs memory while alleviating depression.

Several new serotonin re-uptake blockers, substantial-
ly lacking in anticholinergic activity, are claimed to equal
the tricyclics in antidepressant efficacy while having
fewer undesired effects (Feighner 1981). Some evidence
suggests that these drugs may facilitate performance,
even in nonpatients (Altman et al. 1984; Linnoila et al.
1985). One such drug, clovoxamine, is, like fluvoxamine,
one of a class of aminoethyl oximethers of arylkyl
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ketones. Clovoxamine markedly inhibits neuwronal re-
uptake of serotonin, while also impeding re-uptake of
norepinephring (Claassen et al. 19780, In one prior study,
clovoxamine enhanced the psychomotor performance of
normal subjects (Saletu et al. 1980}, In another, 1 month
of treatmenl with clovoxamine improved recoghition
memory in depressed cutpatients (Lamping ¢t al. 1984).
The present study aimed to replicate this finding by
testing whether memory enhancement excesded that
observed in a placebo control group.

Materials and methods
Subifecis

Farticipants were nonhospitalized individuals wha responded 10 3
newspaper adverlizemenl requesling volunleers with symptoms off
depression, Eligibility was determined hy a project psychiatrist whe
administered o psychiatric inlerview and the Hamilton Rating Scale
for Depression (HAM-DI) (Hamilton 19600, Al subjects met
DSM-I11 criteria {American Psychintric Association 19807 for ma-
jor affective dizceder, depressive episade, and cxhibited at least five
of the criteriz for primary depression spedified by Feigner et al
(1972} Tn addition, all scored at least 14 on the first 17 itoms of the
HAM-T when withdrawn from medication prior to cnlerng the
study, Excluded from participation were women who were pregranl
or of childbearing patenlial and nat Laking cffective contraceplive
measures, palicnls whose depression was secondary to another
paycliatnc disorder, and palicnts with significant organic discase or
drug dependency.

Patients were randomly assigned on a double-blind basis 1o
receive treatment with either amilripryline (AMI) £50-350 ma/day,
mean=I1dmg, &S0 =44.3), clovoxamine fumarate (CLOV)
{30-330 mg/day, mean = 138 mg, 5D =43.7) or placebo (PBO). Ac-
tive medications and placebo were given in indistinpuishable gray
golatin capsules to be taken three times per day,

Procedure

Friar to entering 1he protocel, patients who were receiving other
treatments discontinued them as fallows ; eleciroconvulsive therapy
(4 weeks), other investigational dreups (4 woeeks), monoamine ax-
idase inhibilors (2 weeks), other antideprezsants (3 davs), lthivm
(7 days). [n addition, subjeriz underwent 4 pretrealment peried of
up o T days, during which they reccived PBO single-blind (kanown
Lo experimenters, unknown 1o patients), bul no other medication.
Bageline psychometric testing was performed dudng preircatment,
Drepression {measured by the 21-itern HAM-D), memory and
peychomotor performance were sesessed at baseline and on days 7
ancl 28 of treaiment.

Assvessients

Memory tosis. A test ol verbal recognition memory was used to
messure cocoding and storage in short-leem memory, The subject
studicd 24 two- and three-syllable target words presented individu-
ally on cards for 25 cach, The instructions were Lo say cach word
aloud and remember it. On a dest trial immediately ollowing cach
study series, the subject inspected cards presenting 48 words, includ-
ing the 24 previously preseoted Largets and 24 nes words, The task
was to judge whelher eaeh stinnlus was o Lareel or a now word,
Four equivalent worl lisls were uscd, with irems matched on [re-
guency of usage in the English lunguspe (Themdike and Lorse
1944} and ability to evoke mental imagery (Paivio et al, | %68}
Responses were scored (ot hils (number of targel woerds correctly

identified ai such) and false alarms {number of new words misiden-
tificd as targets). In prior siudics, this test detectad memory impair-
ment after treatment with ammmiptyline {Lamping et al, 19543 and
benziropine mesylate (MeEvoy e al. 1987),

The Bemton Fiswad Retenidon Tes! (Beoton 1974) was ased to
measure memory praxis and immediate recall of visuospatial mate-
rial, The subject studied vards depicting simple prometric figures.
The tusk was to draw each card from memory afier sesing it for 10 5,
Three equivalent scries of ten cards were wasd, The subjects’ re-
productions were seored for the todal number of complately eorrect
reproductions and the total number of ercors. The correct and eceor
indices are not idenlical, becanse a5 many as seven kinds of errors
can be segred for each incorrect repraduction.

FPapehiwetor tesrs. The Digir Svebe!l Subwiitution Test (DSST)
(Wochsler 1953) provided a compound measure of psychomotor
specd, molor persistence, conceniralion, and visual-molor coor-
dination. The subject received a key that puired each of nine digits
with a different symbol. The task was 1o use the key Lo weite the
correet symbols in boxcs that accompanied a series of randomly
ordered digits. [nstructions emphasized working as capidly as pos-
sible; & time limit of 905 was imposed. The number of carrectly
filled boxes, seuled 1o adjust for ape-relaled differences in perfor-
manee, constituled the lest score.

A tapping fest yielded 3 simple measure of pgyehomotor speed
for the dominant and the nondominant hand. The subject used the
index finger to tap a key us many limes as possible duving a 10-5
trial. Three practice irials preceded the actual Lest; testing continwed
uitil a criterion block when scores for three consecutive trials fell
within five taps of sach ather, A maximum number of seven rials
way allowed. The mean number of taps in the criterion block
comstituted the test score.

Simple auditery reaction titme [RT) was an additional test of
pevchomotor speed, The subject depressed a telepraph key with the
indzx finger of the dominani hand and released the key us rapidly
as possible in response toa tone. After 5 practice trials, 75 test irials
were administered, with prepanutory intervals between keypress and
tone varying randomly batween 1 and 45 Response limes were
measured in milliscconds, transformed te natural logarithms in
order 1o normalize Trequency distributions, averaped for each sub-
jeet and reconverled o an anbiloe (a goometric mean) to yield the
lesl soore.

Paychometric tests wers administerad In the same arder at all
sessions: DSST, Benlon Test, Recoznition Memory, Resction
Time, Tapping. For tests involving equivalent forms, Lhe sequenee
of forms was counlerbalanced across subjects,

Dt analysis

Demographic charactetistics of the Lthree treatment growps were
compared by analysis of variance {ANOVA) and by Chi square
tests. All remaining data were analyzed by two-factor split plal
AMNOVA with drug ireatment as (he between subjects [aclor and
time on medicition as the repeated measures factor. The CGreen-
howse-Gelsser correction (Greenhouss and Geisser 1959 SAS In-
slitute Ine. 1985) was used o compensate for violatons of the
compound symmetry sssmpltion. Rather han make assumplions
abeut the naluce of missing dala, the sample included only subjects
who compleled all test sessions, Significant main offccts were inter-
preved by supplementary comparisons using the Student Newman-
Keuls 1est. Significant interactions between drug treatment and dime
on medication were interpreted by Mewman-Keuls amalvses of
chanpes over lime within cagh trcatment and differences between
the ireatments at cach Lime,



Results
Dremographic characteristics

Demographic information for the three treatment groups
appears in Table 1. The clovoxamine group had a some-
what higher proportion of males than the other two
eroups, but there were no significant differences among
the groups on any demographic characteristic.

Umly one significant difference was found between
individuals who discontinued treatment and those who
completed all test sessions. Those who finished the study
worked in higher socioeconomic status occupations than
those who failed to complete testing [F{I1,59)=2.38,
P=0.01]. Completers also tended to have higher levels of
education [F(1,59)=2.87, P=0.10]. There were no dif-
ferences between completers and drop-outs on baseline
peychometric test performance or on the severity of de-
pression.

Table 1. Demographic characteristics of trealment groups

329
Depresaion

A significant main effect of Time [#(2,64)=35508,
P<{0.001] and the lack of a drug main effect or drug = time
interaction indicated that clinical improvement, assessed
by the HAM-D, cccurred nondifferentially over time lov
the three treatment groups, Newman-Keuls analyses in-
dicated that a significant reduction in depression occurred
by day 7 of the protocel for all treatments, including
placebo. A Turther reduction took place by day 28 for all
treatments except clovoxaming, Inspection of the data
shown in Table 2 suggests a clinical advantape for
amitriptyline afler | month of treatment, bui differences
among the groups were nonsignificant.

Memaory

The drug treatments differentially affected recognition
memory, as shown in Table 3. A significant interaction
between drug and time was detected for recognition
memory hits [F4,64)=2.67, £<0.05]. Newman-Keuls
analyses indicated that AMI alone had a significant ad-
verse effect on recognition memory, Mo chanpe was ev-
ident after 1 week of treatment, but the number of cor-
rectly recognized target words decreased significantly
between days 7 and 28 on drug. Neither of the other two
treatments significantly affected recognition memory.
Consequently, by day 28 of treatment, but not sooner,
AMI-treated patients made significantly fewer hits than
PBO-treated patients. CLOVY-treated patients made an
intermediate number of hits, failing to differ from either
AMI- or PBO-treated patients. None of the treatments,
nor the passage of time, significantly altered false alarms.

Performance on the Benton Test was also affected
differently by the drug treatments. Significant interac-
tions between drug and tme were found for Benton
corrcct responses [F4,64) =328, P<0.01] and Benton
errors [M4,64)=53835, P<0.01]. Again, Newman-Keuls
analyses indicated that amitriptyline alone significantly
impaired memory, decreasing correct responses and in-
creasing errors between days 7 and 28 of treatment, By
day 28 of treatment, but not sooner, AMI-treated pa-
tients performed significantly worse on the Benton test
than either CLOY-treated or PBO-treated subjects. Ac-
cording to Newman-Keuls analyses, Benton errors de-

Amitriptyline Clovaxamine Placebo
(=10 (=10} {r=15)
M (SDv M (30} M (5D}

Amitriptyline  Clovox- Placebo
aming
Gender
Male 2 3 6
Female 3 5 G
Apge (years)
Mean 4.0 3.1 35.5
(50 {7.6) (10hA4) (10,1}
Pdnrital status
Tever married 3 4 T
Ever martied 5 fi b
Education
High scheol i I 1
Some college f 5 9
College graduate 0 3 4
Professional school | 1 1
Crecupation
Semiskilled 0 0 2
Skilled 4 ] |
Clerical 4 3 3
Administeative 2 2 2
Manager executive [ 2 5
Table 2, Mean (and S0 21-ilem Hamilton
Drepression Score of treatment groups
agross {ime
Bazeling
Day 7
Day T minus
baseling
[ay 28
Day 28 minus
baseline

25,2 (28) 242 (2.3) 24.8 {4.5)
16.3 (5.9) 15.6 {6.9) 7.1 i6.3)

~89 6T —86 s -7 (5.2)
8.5 {(3.3) 123 (7.4) 13.1 {9.8)

—-16.7 60y —119 &N =17 19.0)
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Table 3. Mean (and SD) memory test performance of treatment
groups across time

Table 4. Mean (and SD) psychomotor test performance of treat-
ment groups across time

Amitriptyline  Clovoxamine Placebo
(n=10) (n=10) (n=15)

M SD) M (SD) M (SD)

Amitriptyline  Clovoxamine  Placebo
(n=10) (n=10) (n=15)

M SD) M SD) M (SD)

Recognition memory hits

Baseline 21.7 (1.9 212 25 212 2.8)
Day 7 20.5 24 201 2.6) 215 2.7

Day 7 minus
baseline —1.2 (3.3) -11 3.2) 0.3 2.9)
Day 28 18.4 (3.9 204 27 221 (1.6)

Day 28 minus
baseline —3.3 4.6 -—-08 2.6) 0.9 (3.3)

Recognition memory false alarms

Baseline 1.2 0.8)
Day 7 1.0 (1.1)

(1.4)

14 (24
1.5 (1.2)

(2.0)

—
—_

Day 7 minus
baseline 0.2 (1.1) 0.1 2.1n -02 2.0

Day 28 0.8 0.9) 0.6 (1.0) 1.3 2.0)
Day 28 minus
baseline —-04 (1.2) -—-0.8 2.5) 0.1 (1.5)
Benton correct
Baseline 7.0 (1.7) 7.0 (1.3) 6.3 .7
Day 7 6.7 (1.3) 7.6 (1.3) 6.7 1.7)

Day 7 minus ‘
baseline —0.3 (1.4) 06 (1.8) 0.4 (1.2)
Day 28 4.7 2.4 74  (L.5) 7.3 (1.6)

Day 28 minus
baseline —2.3 (1.4) 04 (14 09 1.9

Benton errors

Baseline 46 (2.5 3.7 (1.6) 55 (3.0
Day 7 46 (2.3 32 @2 43 (22
Day 7 minus

baseline 0 19 -05 (22 -13 (23
Day 28 79 (3.9 32 (23) 36 (23

Day 28 minus
baseline 33 3.5 -—0.5 14 -19 3.5

creased significantly on placebo, such that there were
fewer errors on day 28 than at baseline.

Psychomotor performance

Significant improvement occurred over time on all three
psychomotor tasks: reaction time [F(2,64)=6.53,
P<0.01], DSST [F(2,64)=3.79, P<0.05] and tapping
[F(2,64)=5.40, P<0.01]. These data are shown in
Table 4. The absence of significant drug main effects or
drug x time interactions suggests that psychomotor per-
formance improved nondifferentially for the three treat-
ment groups. There was no evidence to suggest an ad-
verse effect of antidepressant treatment on psychomotor
functioning.

Simple auditory RT (ms) (antilog base e log)

Baseline 2126 (33.8) 2101 (36.9) 2199 (69.0)
Day 7 1914 (25.1) 2015 (32.9) 187.0 (33.2)
Day 7 minus

baseline —21.1 (25.7) —-8.6 (30.1) —329 (62.8)
Day 28 190.1 (13.7) 1929 (22.3) 1954 (38.8)
Day 28 minus

baseline —22.4 (26.3) —17.2 (23.2) —244 (62.1)

Tapping-dominant hand (taps/criterion block)
Baseline 45.1 “.1) 50.1 .7 493 8.5)
Day 7 50.7 53 522 v9) 523 .1)

Day 7 minus
baseline 5.6 6.1) 2.1 3.7 30 (94
Day 28 522 (10.5) 523 (8.6) 49.6 9.4)

Day 28 minus
baseline 7.1 (1.0) 22 (34 03 (6.9)

DSST (age-adjusted scaled score)

Baseline 10.5 3n 113 (26 108 2.9
Day 7 11.1 25 113 (@26 118 3.5
Day 7 minus

baseline 06 (l.6) 0 (1.8) 1.0 (14
Day 28 114 (28 114 28 119 (3.9)

Day 28 minus
baseline 09 (1.0) 0.1 (1.9) 1.1 a.7n

Discussion

The findings of this study are consistent with the hypoth-
esis that after one month of treatment with amitriptyline,
depressed patients can show a deterioration of memory
function, despite alleviation of depression. The decline in
memory performance associated with amitriptyline ap-
parently reflects the relatively high anticholinergic action
of the drug, rather than a deficiency in its antidepressant
action. Actually, remission of depression, indexed by
Hamilton scores, failed to statistically differentiate
among amitriptyline, clovoxamine and placebo, although
marginal differences in antidepressant efficacy favored
amitriptyline. Presumably, this result arises from the fact
that spontaneous remission is common in depressed out-
patients (Simons et al. 1984). In contrast to the compara-
ble antidepressant response to the three treatments,
adverse effects on memory were only elicited by ami-
triptyline. Amitriptyline decreased accuracy on both re-
cognition memory and the Benton test. Memory difficul-
ties appeared to be a result of chronic rather than acute
amitriptyline administration. Consistent with our prior
results (Lamping et al. 1984), a decline in memory func-
tion was absent after 1 week of treatment, but evident
after 1 month.



The adverse behavioral effects of amitriptyline were
specific to memory function, and did not seem to be
attributable to generalized cognitive dysfunction. There
was no evidence to indicate that performance on psycho-
motor tasks was adversely affected by amitriptyline. In
fact amitriptyline-treated patients showed improved per-
formance on psychomotor tasks during the course of the
protocol, and were not statistically differentiable from
the other treatment groups. That the psychomotor per-
formance of AMI-treated patients tended to improve
during treatment suggests that their difficulties in per-
forming the memory tasks were not due to sedation or
lowered motivation. That impairment was evident on a
recognition memory task suggests that amitriptyline
engendered a dysfunction in memory encoding, storage,
or retrieval. Recognition memory deficits are less likely
to result from extraneous factors (e.g., fluctuating atten-
tion, motivation and effort) than are deficits on more
demanding tests of recall (Perlick et al. 1986).

It may be noted that our present and prior (Lamping
et al. 1984) finding of amitriptyline-associated recog-
nition memory impairment contradicts some other find-
ings in the literature. Several investigators have reported
that drugs with cholinergic activity disrupt recall but not
recognition memory (Branconnier and Cole 1981; Per-
lick et al. 1986). It has been pointed out (Judd et al. 1987)
that ceiling effects constitute a problem in many prior
studies of recognition memory. Our recognition memory
task differs from previous ones in being more difficult:
it contains 24 target items so that subjects are unlikely to
achieve a perfect score. The resultant increased discrimi-
nating power of the test may have made it possible to
detect a disruption in short-term memory. It should be
noted that still more items are needed for a recognition
test that is fully free from ceiling effects.

The results obtained here cannot be assumed to
generalize to all tricyclic antidepressants. Among the
tricyclics, amitriptyline has the most pronounced anti-
cholinergic effects, and would, therefore, be expected to
have the most adverse effect on memory. On the other
hand, all tricyclics have at least some peripheral and
central anticholinergic activity. Even those with the least
anticholinergic activity have occasionally disrupted cog-
nitive functioning in sensitive individuals (Cole et al.
1983).

Clovoxamine, a new antidepressant, had no demon-
strably unique effects on cognition or psychomotor perfor-
mance. Contrary to our prior findings and our current
hypothesis, clovoxamine did not enhance memory. In
this study, memory improved significantly only for PBO-
treated patients. However, the finding for PBO was only
evident on a single index (Benton errors) for which
baseline scores were inexplicably impaired; the finding
may, therefore, be unreliable. The profile of behavioral
effects exhibited by clovoxamine-treated subjects was
similar to that shown by placebo-treated subjects. Both
showed reduction of depression, and neither showed
memory impairment.

Antidepressants with pronounced anticholinergic ac-
tivity can impair short-term memory despite alleviation
of depression. Subjective complaints of cognitive distur-
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bance during antidepressant treatment may be objective-
ly verifiable and in contrast to other clinical gains.
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