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Abstract

Little is known about the effects of recurring depressive episodes on cognition and behavior. The objective of the
study was to compare cognitive function and depression-related behavior between healthy female subjects and female
outpatients with early-onset DSM-IV recurrent major depressive disorder and to investigate the effect of cumulative
depressive duration. Neuropsychological tests and scales for apathy, anhedonia and psychomotor retardation were
assessed in 23 female patients and 60 healthy age-matched female controls. Significantly higher levels of apathy,
anhedonia and psychomotor retardation, and worse performance on tests of executive function were found in the
patient group compared with the healthy controls. In the patient group, cumulative depression duration was not
significantly correlated with cognitive function, apathy, anhedonia or psychomotor retardation. The deficits in executive
function were not related to the actual level of depression. Mild executive dysfunction may be the effect of the illness
process underlying recurrent depressive disorder. Repeated or extensive depressive episodes do not seem to additionally
affect cognitive deficits or behavior in depressed patients.
� 2003 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Greater insight into the effects of recurrent major
depressive disorder on behavior and cognitive
function can lead to better understanding of the
neuropathophysiology of depression, and may
improve preventive and therapeutic interventions
for depressed patients. While many studies have
focused on the cognitive characteristics of depres-
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sion and the relation to depression severity
(reviews: McAllister, 1981; Veiel, 1997; Austin et
al., 2001), little is known about the effects of
recurrent depressive episodes on cognition and
behavior. This may be of interest because it has
been shown that cumulative depression duration
and illness severity were associated with cortical
and striatal gray matter reductions and hippocam-
pal tissue and volume changes(Sheline et al.,
1999; Shah et al., 2002; Lampe et al., 2003).
Furthermore, morphological neuroimaging studies
(reviews: Soares and Mann, 1997; Rogers et al.,
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1998) and studies of cognitive and behavioral
changes(reviews: Sobin and Sackeim, 1997; Aus-
tin et al., 2001) suggest involvement of the basal
ganglia-thalamocortical circuits in depression.
Also, a relation was found between longer duration
of the index episode of depression and worse
performance on measures of executive function in
unmedicated depressed adults(Grant et al., 2001).
Others (Kessing, 1998) found an association
between the number of depressive episodes and
cognitive decline on the Cambridge Cognitive
Examination(CAMCOG) and the Mattis Demen-
tia Rating Scale in patients with recurrent depres-
sive disorder.
In the present study, we investigate the effects

of recurrent depressive episodes in a group of
female outpatients with early-onset DSM-IV major
depressive disorder. We investigate the effects on
cognitive function, specifically on executive and
psychomotor function. We also investigate the
effects on behavioral dysfunction, i.e. apathy, anhe-
donia and psychomotor retardation. These cogni-
tive and behavioral domains have been associated
with dysfunction of the basal ganglia-thalamocort-
ical circuits (Cummings, 1993; Sobin and Sack-
eim, 1997; Veiel, 1997; Rogers et al., 1998).

We included a homogenous group of depressed
patients to minimize the influence of other factors
on the variability in cognition, such as gender,
age-at-onset, and the inclusion of patients with
different subtypes of depressive disorder. Especial-
ly, the inclusion of patients with late-onset depres-
sion can act as a confounder for cognitive differ-
ences.
We hypothesize that(1) the patient group will

show more apathy, anhedonia and psychomotor
retardation and perform worse on the neuropsy-
chological tests than the healthy control group,
and that(2) longer cumulative depression duration
is associated with the level of apathy, anhedonia
and psychomotor retardation, and with poor per-
formance on tasks assessing executive and psycho-
motor function in the patient group.

2. Methods

2.1. Subjects

The Ethics Committee of the University Medical
Center of Utrecht approved of the study. A signed

written informed consent was obtained from all
subjects after giving information about the study.
Patients(ns23) were recruited from the outpatient
clinic of the University Medical Center Utrecht
and from several outpatient clinics of Altrecht, a
large mental health care institute in the region of
Utrecht. Inclusion criteria were female gender, an
age between 45 and 85 years, and a lifetime
diagnosis of DSM-IV recurrent major depressive
disorder, with onset of the first depressive episode
before the age of 45. Both patients with or without
full interepisodic recovery were included, resulting
in a mix of euthymic and mildly depressed patients
(as measured with the Montgomery-Asberg De-˚
pression Rating Scale(MADRS) (Montgomery
and Asberg, 1979). Diagnoses were assessed with˚
the Dutch version of the structured diagnostic
Mini-International Neuropsychiatric Interview
(M.I.N.I.-Plus) (Sheehan et al., 1998). Excluded
were subjects with comorbid DSM-IV Axis 1
psychiatric diagnoses, a history of central nervous
system disease, cerebrovascular disease or demen-
tia and a lifetime history of substance abuse or
dependence. Subjects were screened using a self-
report health questionnaire that reviewed the sub-
ject’s medical history.
Healthy age-matched female comparison sub-

jects(ns60) were recruited within the community
from general practitioners’ practices situated in the
city of Utrecht and from advertisements in regional
newsletters. Exclusion criteria were exactly the
same as those for the patient group, except for
subjects with any current or past DSM-IV Axis I
psychiatric diagnosis as assessed by the M.I.N.I-
Plus interview.
At the time of the study, 22 patients were

receiving psychotropic medication: antidepressants
(ns11), lithium (ns4), a combination of antide-
pressants with neuroleptics(ns3), with lithium
(ns2), or with both(ns1), benzodiazepines only
(ns1).

2.2. Clinical assessment

Depression severity in the patient group was
assessed with the MADRS. The MADRS score
range is 0–60; a score of 20 or higher indicates a
moderate depression with a probable need for
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treatment(Snaith et al., 1986). For each patient,
depression duration was assessed as the cumulative
number of months depressed using a life-chart
methodology. The Mini-Mental State Examination
(MMSE) (Folstein et al., 1975) was used to
measure global cognitive functioning in both
groups. Intelligence quotient(IQ level) was esti-
mated with the Dutch version of the National
Adult Reading Test(Nelson, 1982; Schmand et
al., 1991).

2.3. Cognitive and behavioral assessment

Trained research assistants supervised by a neu-
ropsychologist administered five tests of cognitive
function: The Wisconsin Card Sorting Test
(WCST), the Stroop Color-Word Test(Stroop),
and the letter(‘N’ and ‘A’ ) and category(animal
and occupation naming) fluency tests. These tests
involve working memory, executive function,
attention and language abilities, and they are con-
sidered to be sensitive to frontal lobe dysfunction
(Lezak, 1995). The Finger Tapping Test(FTT)
and a simple reaction(decision) time test(RTT)
were administered to assess psychomotor function.
In order to assess the three behavioral domains

of interest, three scales were used. The Apathy
Evaluation Scale(AES) (Marin et al., 1991) is an
18-item scale designed to measure apathy, repre-
senting the range between highly motivated states
and severe apathetic states. The AES score range
is 18–72; a higher score indicates greater apathy.
The Snaith-Hamilton Pleasure Scale(SHAPS)
(Snaith et al., 1995) is a 14-item self-assessment
questionnaire that measures the ability to experi-
ence pleasure or the anticipation of a pleasurable
experience (hedonic tone). The SHAPS score
range is 0–14; a higher score indicates greater
anhedonia. The Widlocher Retardation Rating¨
Scale (WRRS) (Widlocher, 1983) was designed¨
to measure the motor and mental features of
depressive slowing and consists of an objective
(motor and verbal items) and a subjective subscale
(ideational items). The WRRS score range is 0–
60; a higher score indicates greater psychomotor
retardation. The WRRS has been translated and
validated in a Dutch psychiatric population(de
Weme et al., 1996). The AES and the SHAPS

were translated into Dutch and back-translated into
English by a native English-speaking translator in
order to compare the Dutch-translated scales with
the original version for textual and conceptual
differences. A trained physician or social scientist
completed the AES and the WRRS. The SHAPS
is a self-assessment list and was completed by the
patient.

2.4. Statistical analysis

Data were analyzed with SPSS version 10.1.
Demographic data between groups were analyzed
using t tests. The unequal variancet-statistic was
used when variances were not equal across groups.
For the purpose of data reduction of the cognitive
tests, a standard principal component factor anal-
ysis with varimax rotation was used to investigate
which tests were related to the same underlying
cognitive factor(results not shown). This analysis
revealed three factors(see Table 1a), which were
subsequently considered to pertain to three cogni-
tive domains that we called: Reaction time and
Attention, Language, and Executive function. Raw
test data(presented in Table 1b) were then reduced
to these three cognitive domains by averaging each
subject’s standardized(z) scores on the tests
assessing the same domains. Standardizedz scores
were calculated using the means and S.D.s of the
healthy control group. Exploratory correlational
analysis using Spearman rank correlation(r ) wass

done to study the relationship between MADRS
score, age and the cognitive-behavioral measures
in the patient group. A significant positive corre-
lation was found between MADRS score and
apathy(r s0.65,Ps0.001), anhedonia(r s0.60,s s

Ps0.002) and psychomotor retardation(r s0.77,s

P-0.0001). No correlation was found between
MADRS score and the three cognitive domains.
Age was significantly negatively correlated with
the three cognitive domains(results not shown).
In the patient group, the association between

cumulative depression duration and the cognitive
or behavioral measures was studied with partial
correlation coefficients with two-tailed signifi-
cance, correcting for a contribution of MADRS
score or age. Age was not significantly correlated
with depression duration(rs0.201,Ps0.36). For
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Table 1a
Neuropsychological tests included in the three cognitive domains based on principal component analysis

Cognitive domains

Reaction time and Attention: Finger Tapping Test: sum score for dominant and non-dominant hand(FTT)
Reaction time test(RTT)
Stroop Color and Word Test, reaction time card 1(Stroop 1)
Stroop Color and Word Test, reaction time card 2(Stroop 2)
Stroop Color and Word Test, reaction time card 3(Stroop 3)
Interference: Stroop card 3 reaction time – Stroop card 2 reaction time

Language: Fluency letter ‘N’
Fluency letter ‘A’
Fluency category animal
Fluency category occupation

Executive function: Stroop Color and Word Test, reaction time card 3
Interference: Stroop card 3 reaction time – Stroop card 2 reaction time
WCST categories completed(CC)
WCST perseverative errors(PE)

Table 1b
Raw data of the cognitive tests(mean"S.D.)

Depression group Healthy control group
Ns23 Ns60

Finger Tapping Test 61.3(16.4) 70.9 (15.3)
Reaction Time Test 390.5(202.8) 330.6(88.4)
Stroop 1 52.3(12.1) 49.2 (9.5)
Stroop 2 68.6(16.9) 61.5 (10.7)
Stroop 3 124.3(48.3) 104.2(27.7)
Interference 55.6(34.9) 42.7 (21)
Fluency N 10.6(3.8) 11.1 (3.8)
Fluency A 9.6(4.1) 11.9 (4.5)
Fluency Animal 19.2(5.7) 22.3 (6.7)
Fluency Occupation 16.5(5.7) 17.5 (4.7)
WCST CC 2.6(2.3) 4.1 (1.7)
WCST PE 30.8(15) 25.1 (14.1)

this analysis log transformations were performed
on several measures(apathy, anhedonia, psycho-
motor retardation, the cognitive domain of Reac-
tion time and Attention, depression duration and
MADRS scores) to normalize skewed distribu-
tions. For all tests the two-tailed level of signifi-
cance was set at 0.05.

3. Results

Demographic data of the patients and healthy
controls are shown in Table 2. There were no
significant differences between the groups for
mean age, years of education, MMSE score or IQ

level. Data of the cognitive and behavioral assess-
ment are shown in Table 3. The patient group
showed significantly higher levels of apathy, anhe-
donia and psychomotor retardation and a worse
performance on the cognitive domains of Reaction
time and Attention and Executive function.
A correlational analysis in the patient group

shows no significant association between cumula-
tive depression duration and apathy, anhedonia or
psychomotor retardation measures, both before and
after correction for MADRS score(uncorrected vs.
corrected scores: apathy:Rs0.19 vs. 0.17; anhe-
donia: Rsy0.01 vs.y0.08; psychomotor retar-
dation: Rs0.19 vs. 0.18). Also, no significant
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Table 2
Demographic variables in the depressed group and the healthy control group*

Depression group Healthy control group
Ns23 Ns60

Mean"S.D.
Age 64.0"11.4 64.8"11.5
Age range 46–82 45–85
Education(years) 11.2"3.9 10.9"2.8
MMSE 28.2"1.6 28.5"1.5
IQ level 97.2"12.9 101.7"10.9
MADRS 14.3"12.1
Age of onset of the depression(years) 32.9"9.14
Median depression duration, months(range) 75 (8–354)

T-test for equality of means showed no significant differences between groups for age, education, MMSE and IQ level.*

Table 3
Data of the behavioral and cognitive assessment in the patients and healthy controls

Depression Healthy control t-test*

group,Ns23 group,Ns60

Apathy 3"10.625 3"6.2 tsy3.38, d.f.s28, Ps0.002
Anhedonia 2.3"2.7 0.28"0.6 tsy3.50, d.f.s23, Ps0.002
Psychomotor retardation 12.5"9.1 4.1"3.8 tsy4.32, d.f.s25, P-0.0001

Cognitive domains(z-scores) :
Reaction time and Attention y0.61"1.3 0.00"0.76 ts2.11, d.f.s28, Ps0.044
Language y0.34"0.8 0.00"0.77 ts1.76, d.f.s81, Ps0.082
Executive function y0.65"1.2 0.00"0.80 ts2.88, d.f.s81, Ps0.005

The unequal variancet-statistic was used when variances were not equal across groups.*

association was found between cumulative depres-
sion duration and the three cognitive domains,
after correction for age(Reaction time and Atten-
tion: Rsy0.14; Language:Rsy0.26; Executive
function:Rsy0.18).
To further examine the group differences for

Reaction time and Attention and Executive func-
tion, we performed a univariate analysis of vari-
ance, covarying for MMSE score and IQ level.
This analysis did not yield a significant group
difference for Reaction time and Attention. The
group difference for Executive function remained
significant(Fs5.52, d.f.s1.78,Ps0.021).

4. Discussion

We investigated the effect of recurrent major
depressive disorder on cognitive and behavioral
measures in a homogenous group of female
patients with a lifetime diagnosis of recurrent

early-onset DSM-IV major depressive disorder.
Higher levels of apathy, anhedonia and psycho-
motor retardation and executive dysfunction were
found in the patient group than in healthy control
subjects. These cognitive and behavioral deficits
were not related to depression duration. Further-
more, executive dysfunction in the patients was
not related to depression severity.
Because of a significant association of the

MADRS score with the behavioral scores, i.e.
apathy, anhedonia and psychomotor retardation, it
cannot be ruled out that the present depressive
state of the patients(although only mildly
depressed) influences the behavioral outcome
compared with the healthy subjects. We also found
that the patients were significantly, yet moderately
(y0.65 standard deviation of control score),
impaired on executive function. The MMSE score
or IQ level did not explain this group difference.
Furthermore, executive dysfunction was not related
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to MADRS score and could, therefore not be
explained by the actual depressive state. We also
found no association with the cumulative depres-
sion duration. Together this could mean that mild
executive dysfunction is the consequence of the
underlying illness process of the depressive disor-
der irrespective of number or duration of episodes.
These findings are consistent with previous studies
that found mild executive dysfunction in patients
with remitted depression(Paradiso et al., 1997)
and in mildly to moderately depressed patients
(Austin et al., 1999; Grant et al., 2001). An
alternative explanation for our findings could be
the (chronic) use of psychotropic medication in
our patient group.
We found no significant association between

depression duration and cognitive or behavioral
deficits. Grant et al.(2001) reported a relationship
between longer duration of index episode of
depression and worse performance on failure to
maintain set on the WCST in depressed patients.
In fact, post hoc analysis of our data revealed a
significant correlation between depression duration
and failure to maintain set as well(after correction
for age;rs0.595,Ps0.004), pointing to possible
differences in cognitive functions influenced by
the duration of the disorder even within the broad
domain of executive function. Kessing(1998)
found that the number of depressive episodes was
significantly associated with cognitive decline
measured with the CAMCOG. However, it was
not specified on which items of the CAMCOG,
which measures a range of cognitive functions, the
decline occurred.
There are several limits to this study. The

advantage of investigating a homogenous patient
group limits generalization of the results to male
patients or to patients with late-onset depressive
disorder. We did not obtain lifetime medication
information. Furthermore, the use of a small set of
cognitive and behavioral measures may have
restricted our findings and limits the conclusions.
We chose behavioral measures based on current
knowledge of the basal ganglia-thalamocortical
circuits; however, they were not specifically vali-
dated for this purpose. We would recommend the
use of a more specific andyor more comprehensive

neuropsychological battery and behavioral assess-
ment.
In summary, female patients with recurrent ear-

ly-onset DSM-IV major depressive disorder show
higher levels of apathy, anhedonia and psycho-
motor retardation and mild executive dysfunction
compared with age-matched healthy controls.
Cumulative depression duration was not associated
with behavioral or cognitive function. The mild
executive dysfunction in the depressed patients
appears to be independent of depressive state and
was not affected by recurring episodes. Our find-
ings suggest that repeated or extensive depressive
episodes do not additionally affect cognitive defi-
cits or behavior in depressed patients. Mild exec-
utive dysfunction in depression may be the effect
of the illness process underlying recurrent depres-
sive disorder, or the effect of chronic use of
psychotropic medication.
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