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ABSTRACT – Background and objectives: Various clinical aspects of Major Depressive
Disorder (MDD) are related to the neuropsychological impairments characteristic of this
illness. The aim of this study was to determine the relation between certain clinical variables of MDD – in particular the presence of comorbid anxiety disorders – and the neuropsychological performance of patients with MDD selected for a clinical trial.
Methods: Using cluster analyses, we generated two groups of patients: one group with
Major Depressive Disorder and a Comorbid Anxiety Disorder (MDDAD), and the other
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with Pure Major Depressive Disorder (PMDD). Both groups were assessed clinically and
neuropsychologically before and after 24 weeks of pharmacological treatment. Neuropsychological performance prior to treatment was comparable in the two groups.
Results: After treatment, both groups showed cognitive improvement in attention tasks,
memory, and executive functions
Conclusions: The PMDD group obtained greater neurocognitive benefits from the antidepressive treatment than the MDDAD group.
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Introduction
Patients suffering from major depressive
disorder (MDD) usually present deficits in a
range of cognitive functions1,2. The neuropsychological deficit in depressed patients
has been observed in measures of attentional
functions3,4, speed of information processing and motor functioning5,6,7, episodic
memory2,8,9, work memory10, and executive
functions1,7. Other recent work suggests that
MDD may also cause bias in the processing
of affective information, abnormal responses to negative feedback, and deficits in decision-making11. The impact of cognitive
deficits on the everyday functioning of
patients with MDD (Life functioning) is a
subject that has not been explored in depth,
despite the fact that a recent study12 suggests that the presence of neuropsychological deficits substantially hinders functional
recovery in at least some depressed patients.
That study also suggests that the presence of
motor and memory deficits predicts poor
recovery of patients’ everyday functioning.
Episodic memory impairment is a prominent deficit in patients with MDD2,8,13.
Some studies suggest that patients with
MDD present episodic memory impairment
in free and cued recall tasks8. A possible
explanation for this memory deficit is that
MDD is associated with functional and

structural changes in the hippocampus14,15
and the prefrontal cortex1, both of which are
critical structures for the correct functioning
of episodic memory.
Similarly, it has been observed that
depressed patients often present deficits in
their speed of information processing, especially in complex tasks6,7. Some authors
suggest that these deficits in MDD patients
are due to a dopaminergic dysfunction in
frontostriatal structures5,16.
Major Depressive Disorder is an illness
that usually manifests with deficits in the
executive functions. Patients with MDD
often present deficits in verbal fluency
tests17,18, set shifting10,19,20, planning21,22,
and automated response inhibition10,17,22.
These functions are controlled by the prefrontal cortex and the circuits that some of
its different parts establish with the thalamus and the basal ganglia22,23. This provides
a possible explanation for the dysfunctions
often found in depressed patients1.
Attention deficits have also been reported
in patients with MDD3,4. Some studies suggest that depressed patients have sustained
attention deficit24; others show that attention
deficits are prominent in remitted patients
with MDD, and it has been proposed that a
sustained attention deficit may represent a
trait vulnerability marker in MDD4. One
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study suggests that abnormalities in frontothalamic-striatal networks cause attention
deficit in MDD22.
Several clinical aspects of depression are
related to the neuropsychological deficits
that are characteristic of this illness. Cognitive performance in patients with MDD can
be affected, to a greater or lesser extent, by
clinical variables such as the severity of the
illness, patients’ age, depression subtype,
hospitalization during the depressive
episode, and the remission or recovery from
a depressive episode19,25. Nevertheless,
given how complex and numerous these
variables are, studies of the neurocognitive
aspects of MDD have not dealt with them
thoroughly. The presence of comorbid anxiety disorders is a clinical aspect of MDD
whose relation to neuropsychological performance is not usually examined. Approximately two thirds of patients with MDD
have a comorbid anxiety disorder26, and
some authors suggest that anxiety and
depression symptoms so frequently overlap
that the patients with only one disorder are
the exception rather than the rule. Patients
with MDD and a comorbid anxiety disorder
are often more severely ill than patients who
only suffer from depression26,27, they experience more deficits in social functioning
than the patients with only one type of illness26, and are more likely to seek clinical
help27. Both MDD and anxiety disorders
show monoaminergic alterations, which
provides a possible explanation as to why
they are so frequently associated26.
Anxiety disorders also manifest themselves with cognitive deficit, although this
topic has not been studied in depth. Obsessive-compulsive disorder is probably the
anxiety disorder that has been most studied
from a neuropsychological point of view,
whereas other impairments that are frequently comorbid with MDD – such as
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panic disorder (PD), social phobia, and generalized anxiety disorder (GAD) – have
received less attention. A recent study28
found that patients with anxiety disorders
suffer greater impairments of their episodic
memory and their executive functions (set
shifting) than a control group; however, verbal fluency and speed of information processing did not seem to be affected by anxiety disorders8. Very few studies have explored the
possible effect of anxiety disorders on the
neurocognitive performance of patients with
MDD. Another study29 suggests an association between pure MDD and significant
memory problems, and an association
between MDD with comorbid anxiety and
deficits in verbal fluency and psychomotor
slowing.
Cognitive performance in patients with
MDD can also be affected by antidepressant
treatments, which may improve the cognitive symptoms of the disorder. One study
reported an improvement in memory and
attention skills in a large sample of
depressed patients treated with selective
serotonin reuptake inhibitors (SSRI) such
as fluoxetine or paroxetine30, another one31
found beneficial effects of the SSRI sertraline, diminishing psychomotor slowing
and improving executive functions of
patients with MDD. Gallassi et al.32 suggested that the SSRI fluoxetine and the
selective noradrenaline reuptake inhibitor
reboxetine improved memory in depressed
patients. Another study described improvements in attentional functions of depressed
patients treated with the tricyclic antidepressant imipramine or the SSRI fluvoxamine24. Herrera-Guzmán et al.33 found
that the noradrenergic-dopaminergic reuptake inhibitor bupropion improved memory
and mental processing speed performances
in MDD. Levkovitz et al.34 demonstrated
that fluoxetine, but not the tricyclic antide-
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pressant desipramine, improved memory
performance in MDD. Fergusson et al.35
have shown that reboxetine but not paroxetine improved sustained attention and speed
of cognitive functioning. Taken together,
these studies suggest that several antidepressants which act by inhibiting reuptake
of one or more monoamines exert positive
effects on memory and mental processing
speed in patients with MDD.
Despite all these data, very few studies
have examined the possible effect of anxiety
disorders on the neurocognitive performance of patients with MDD. The aim of
the present study was to establish the relation between different clinical variables of
MDD – especially the presence of comorbid
anxiety disorders – and the neuropsychological performance of a sample of depressed
patients selected for a clinical trial of the
cognitive effects of a Selective Serotonin
Reuptake Inhibitor and a dual Serotonin
Noradrenaline Reuptake Inhibitor (SNRI).
We also aimed to establish the possible differences in neuropsychological performance between these two types of patient,
i.e. those with pure MDD and those who
also suffer from a comorbid anxiety disorder, and to explore the effects of antidepressant treatment on cognitive function in
MDD patients with and without comorbid
anxiety disorders

Method

subjects were recruited to carry out a clinical trial on the cognitive effects of SNRI and
SSRI treatments. Seventy-three patients
aged between 20 and 50 years who met the
DSM-IV criteria for major depressive disorder, confirmed with the Mini-International
Neuropsychiatric Interview36, were included in the study. No patients were taking
antidepressants or other psychopharmacological drugs. Subjects were excluded if
they did not meet DSM-IV criteria or if they
had a past history of any of the following
disorders: posttraumatic, obsessive-compulsive, schizophrenic, psychotic, delusional,
bipolar or any substance use disorder. Subjects with any present or past disease of the
central nervous system, diabetes, hypertension, cardiac, hepatic, pulmonary or renal
disease and systemic infectious diseases
were also excluded. Laboratory tests were
carried out when presence of any illness
listed among the exclusion criteria was suspected.

Instruments
The subjects were assessed by means of
HAM-D-17 and a neuropsychological evaluation battery containing paper-and-pencil
tests and the Cambridge Neuropsychological Test Automated Battery (CANTAB37,38).
The following is a list of the tests used
–organized by cognitive domains– and the
variables registered with each test:
– Premorbid intellectual functioning:

Participants
The protocol was approved by the ethical
committee of the Centro Michoacano de
Salud Mental. All subjects gave written
informed consent before entering the study.
Between August 2005 and September 2006,

• WAIS III vocabulary subtest: Overall
score.
– Working memory:
• Wais III Digit span: The longest backward digit span recalled by the subjects
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• Spatial Working Memory (SWM):
The total number of errors made by
the subjects during the test and the
strategy score.
– Verbal learning and memory:
• Rey Auditory Verbal Learning Test
(RAVLT): Number of words remembered after a 20-minute interval.
– Visual learning and memory:
• Pattern Recognition Memory (PRM):
Total number of correct answers.
• Paired Associates Learning (PAL):
Adjusted total number of errors and
adjusted total number of trials needed by the subjects to complete the
test.
• Delayed Matching to sample (DMS):
Overall number of correct answers.
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– Executive funcions. set shifting:
• Intra/Extra Dimensional Set Shifting
(ID/ED): Adjusted total number of
errors made by the subject while
completing the test, and the adjusted
total number of trials needed to complete the test.
– Executive functions. planning:
• Stockings of Cambridge (SOC):
Mean initial time needed by the subject to plan 5-move problems and the
overall problems solved with minimum moves.

Procedure

– Speed of information processing:
• Stroop Test: Two variables: Number
of words read by the subjects in 45
seconds (STROOPW), and number
of colors named by the subjects in 45
seconds (STROOPC).
– Attention:
• Rapid Visual Information Processing
(RVP): Overall number of correct
answers.
– Executive functions. inhibition:
• Stroop Test: Number of colors named
by the subjects in 45 seconds in the
interference condition (STROOPI).
– Executive functions. fluency:
• Controlled Oral Word Association
Test (COWAT): Overall number of
correct answers.
• Five Point Test (FP): Total number of
correct designs produced by the subjects in 3 minutes.

We applied Hamilton’s scale for depression severity (HAM-D-17) to all the patients
and used a clinical interview to record
patients’ age and gender, years of formal education, information on the presence and number of past MDD episodes, and the age of
their first depressive episode. Using MINI,
we studied the presence of symptoms of
melancholy, suicidal risk, and the following
anxiety disorders: Panic attack, agoraphobia,
social phobia and generalized anxiety disorder. We also measured the number of comorbid anxiety disorders.
All the patients were assessed with the
neuropsychological battery and were treated
with selective SSRI escitalopram (n = 35) or
the SNRI duloxetine (n = 37) for 24 weeks. At
the end of the treatment they were assessed
again with HAM-D-17, MINI and the same
neuropsychological protocol (except the
WAIS III vocabulary subtest), using parallel
forms of the tests when available.
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Results
All the analyses presented below were
run with the SPSS program, version 15.0.
Firstly, we obtained descriptive statistics for
the whole sample from the dichotomous
clinical variables, resulting in the distribution observed (presence/absence) for the
following variables: Melancholy, suicidal
risk, panic attack, agoraphobia, social phobia, generalized anxiety disorder and
comorbidity. We also obtained descriptive
statistics for the following variables: Age,
years of formal education, WAIS III vocabulary, Hamilton’s scale before treatment,
age at first episode, number of episodes up
to that moment, and number of comorbid
disorders diagnosed. With the values
observed in all those variables, we explored
the viability of obtaining coherent clusters
with the previously described clinical features of depression. In order to do so, we
opted for a cluster between subjects hierarchized in two stages, thus obtaining two
groups (clusters) clearly differentiated from
one another by the following variables:
number of episodes, number of comorbid
disorders, and level of anxiety. On the basis
of these three variables we were able to
define two groups: the first one comprising
51 subjects (69.9% of the sample), with
Major Depressive Disorder and a Comorbid
Anxiety Disorder (MDDAD), and the second comprising 22 subjects (30.1% of the
sample) suffering only from Pure Major
Depressive Disorder (PMDD).
Next, socio-demographic and quantitative clinical variables and variables relating
to pre-treatment neuropsychological performance were compared in the two groups
using the Student-Fisher’s t test (see Table I).
In order to reduce the nominal level of alpha
risk we interpreted all the results with a
threshold of p < 0.01, obtaining the follow-

ing statistically significant differences: age (t
= 2.912; df = 71; p = 0.005) and number of
past depressive episodes (t = 3.687; df = 71; p
< 0.001), and a trend towards significance in
age at first depressive episode (t = 2.241; df =
71; p = 0.028). Table I shows the comparison
between the initial Hamilton’s scale scores
for each group, which found a statistically
significant difference (t = 2.854; df = 71; p =
0.006) between the two means. No statistically significant differences were found
between the groups before treatment in the
neuropsychological performance variables.
In addition, in order to assess the change
undergone by subjects after the pharmacological treatment, the ratio of the change
was calculated for each subject in each neuropsychological variable. Therefore, the following transformation was applied to every
variable:
Ratio = [(Second mean value – First mean
value)/First mean value]
This operation provided us with an estimation of the change in relation to the first
measure which matched the scale range
(0 – 1) of all the variables and allowed us to
assess them all together. Having observed
the means of all the variables, we compared
each variable in each group with respect to
the 0 value (which would indicate null
change) using the Student-Fisher’s t test.
We obtained statistically significant differences in the following variables for the
MDDAD group: RAVLT delayed recall (t =
5.922; df = 50; p < 0.001), STROOPI (t =
4.419; df = 50; p < 0.001), RVP total hits (t
= 3.347; df = 50; p = 0.002), COWAT correct answers (t = 5.491; df = 50; p < 0.001),
FP correct designs (t = 6.293; df = 50; p <
0.001), and SOC problems solved in minimum moves (t = 3.188; df = 50; p = 0.002);
and a tendency in STROOPW (t = 2.358; df
= 50; p = 0.022) and STROOPC (t = 2.300;
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71
71
71
71
71
71
71

0.005
0.265
0.105
0.006
0.425
<0.001
0.028

0.62
—
—
0.57
-0.89
0.67
0.57

5.32
—
—
5.16
0.37
4.71
5.64

0.327
—
—
0.321
—
0.401
0.257

df = 50; p = 0.026). Likewise, we obtained
statistically significant differences in the following variables for the PMDD group: RVP
total hits (t = 3.529; df = 21; p = 0.002),
COWAT correct answers, (t = 3.248; df = 21;
p = 0.004), FP correct designs (t = 3.539; df
= 21; p = 0.002) and SOC mean initial thinking time 5 movements (t = 3.205; df = 21; p =
0.004); and a trend towards significance in
Digits Backward (t = 2.250; df = 21; p =
0.035), RAVLT delayed recall (t = 2.291; df
= 21; p = 0.032), PRM correct number (t =
2.320; df = 21; p = 0.030), STROOPW (t =
2.549; df = 21; p = 0.019) and SOC problems
solved in minimum moves (t = 2.340; df =
21; p = 0.029). These results are displayed in
Table II.

S.D.: Standard deviation, d.f.: Degrees of freedom, p: Significance level and r: Effect size.

2.912
1.123
1.641
2.854
0.803
3.687
2.241
34.22 (10.18)
11.40 (3.86)
32.22 (7.09)
23.22 (3.44)
0.86 (1.28)
1.82 (1.56)
23.86 (9.55)
32.56 (7.90)
11.56 (3.81)
34.11 (7.14)
26.08 (4.90)
0.60 (1.23)
4.51 (4.61)
18.98 (8.08)
Age
Years of formal education
WAIS III vocabulary score
HAM-D-17 pre-treatment score
HAM-D-17 post-treatment score
Number of past depressive episodes
Age at first depressive episode

MDDAD
Mean
(S.D.)
Variable

Table I
T-test comparison between the two groups of the descriptive variables

PMDD
Mean
(S.D.)

t test

d.f.

P
(2-tailed)

95% confidence
interval of
the difference
Lower
Upper

r
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Subsequently, the mean observed for
each of the distributions according to
groups provided us with a comparison t of
independent samples with ANCOVA test
controlling by age, age at first depressive
episode, number of past depressive episodes
and initial values of Hamilton’s scale. We
were thus able to determine whether the
clinical groups differed in terms of their
observed mean ratio of change. No covariate effect was significant. We obtained statistically significant differences in RWP
total hits (F = 5.21; p = 0.010; ε2 = 0.285);
and a trend towards significance in the following variables: STROOPI (F = 3.18; p =
0.021; ε2 = 0.218), Five Point Correct
Designs (F = 3.44; p = 0.045; ε2 = 0.226),
Pattern Recognition Memory number of
correct responses (F = 4.12; p = 0.021; ε2 =
0.228) and SOC mean initial thinking time 5
movements (F = 4.24; p = 0.020; ε2 =
0.291). These results are shown in Table III.
Finally, in order to assess the possible
effect of the pharmacological treatment
received, we analysed whether there was an
interaction effect between type of drug and
clinical group, using ANOVA. The follow-

0.47

0.19
2.60
0.11
0.27
0.11

1.98
0.24
0.10
0.14
0.25
0.36
0.21
0.43
1.68
0.60

0.69
0.41

0.04
0.20
-0.01
0.22
0.00

0.16
-0.04
0.03
0.04
0.15
0.17
0.16
0.38
0.22
-0.00

0.07
0.18

SD

0.10

χ–

-0.12
0.06

-0.39
-0.11
0.00
0.00
0.08
0.06
0.10
0.25
-0.24
-0.17

-0.00
-0.54
-0.04
0.15
-0.02

-0.03

0.26
0.30

0.71
0.02
0.06
0.08
0.22
0.27
0.22
0.50
0.69
0.16

0.10
0.94
0.01
0.30
0.03

0.23

0.718
3.188

0.582
-1.332
2.358
2.300
4.419
3.347
5.491
6.293
0.953
-0.083

1.792
0.543
-1.042
5.992
0.278

1.517

MDDAD
CI 95%
t
Lu
test
Ll

50
50

50
50
50
50
50
50
50
50
50
50

50
49
50
50
50

50

d.f.

r
0.20

χ–

0.316
0.309
0.530
0.425
0.613
0.665

0.88
0.02
0.05
0.03
0.04
0.53
0.13
0.20
0.34
0.02

0.476
-0.26
0.002 0.411 0.18

0.564
0.189
0.022
0.026
<0.001
0.002
<0.001
<0.001
0.345
0.934

0.079
0.03
0.590
0.09
0.302
-0.04
<0.001 0.646 0.28
0.782
0.09

0.136

p
0.01

-0.48
-0.18
0.01
-0.00
-0.00
0.21
0.04
0.08
-0.42
-0.23
0.38 -0.44
0.36 0.02

3.09
0.47
0.10
0.09
0.10
0.70
0.19
0.27
1.73
0.57
-0.09
0.34

2.25
0.23
0.10
0.07
0.09
0.84
0.22
0.33
1.11
0.27

0.10
0.60
0.00
0.54
0.18

3.205
2.340

1.343
0.203
2.549
1.631
1.953
3.529
3.248
3.539
0.925
0.162

1.273
0.375
-1.837
2.291
2.320

2.250

PMDD
t
test

0.39

CI 95%
Ll
Lu

0.14 -0.02
1.15 -0.42
0.10 -0.08
0.58 0.02
0.20 0.01

0.42

SD

21
21

21
21
21
21
21
21
21
21
21
21

21
21
21
21
21

21

d.f.

r

0.610
0.578
0.611

0.486

0.004 0.573
0.029 0.455

0.194
0.841
0.019
0.118
0.064
0.002
0.004
0.002
0.366
0.873

0.217
0.712
0.080
0.032 0.447
0.030 0.452

0.035 0.441

p

SD: Standard deviation, Ll: Lower limit of de confidence interval, Lu: Upper limit of the confidence interval, d.f.: Degrees of freedom, p: Significance level and
r: Effect size.

PAL Total trials
STROOPW
STROOPC
STROOPI
RVP Total hits
COWAT correct answers
FP correct designs
IED Total errors adjusted
IEDTotal trials adjusted
SOC Mean initial
thinking time 5 moves
SOC Problems solved
in minimum moves

Digits Backward
DMS Total
correct
SWMTotal errors
SWM Strategy
RAVLT delayed recall
PRM Correct number
PAL Total errors

Variable

Table II
Student’s t test to assess the statistical significance in the ratio of the change with respect to 0 in the different neuropsychological variables
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F = 1.03 (p = 0.38)
F = 1.44 (p = 0.41)
F = 1.74 (p = 0.33)
F = 2.13 (p = 0.28)
F = 0.44 (p = 0.81)
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ing effects were significant: PAL total errors
adjusted (F(2.69) = 13.490; p < 0.001; ε2 =
0.164), and PAL total trials adjusted ((F(2.69)
= 13.798; p < 0.001; ε2 = 0.167).

S.D.: Standard deviation, p: Significance level and ε2: Effect size.

F = 1.13 (p = 0.46)
F = 0.65 (p = 0.74)
F = 2.01 (p = 0.14)
F = 2.16 (p = 0.18)
F = 0.13 (p = 0.79)
0.218
0.226
0.228
0.285
0.291
0.028
0.00
-0.16
-0.61
0.08
0.15(0.25) 0.04(0.10)
0.38(0.43) 0.20(0.27)
0.00(0.11) 0.10(0.20)
0.17(0.36) 0.53(0.70)
0.7(0.69) -0.26(0.38)
STROOPI
FP correct designs
PRM correct number
RVP total hits
SOC mean initial
thinking time 5 moves

PMDD
Mean
(S.D.)
MDDAD
Mean
(S.D.)

3.18
3.44
4.12
5.21
4.24

0.021
0.045
0.021
0.010
0.020

Covariance effect
of age

In a clinical trial designed to measure the
neurocognitive effects of SSRI and SNRI
treatments in a sample of patients with
MDD, we found that two distinct groups
emerged. The first one (n = 51) comprised
patients with MDD and a comorbid anxiety
disorder (MDDAD), and the second one
(n = 22) patients with pure MDD (PMDD).
The main feature of the first group is that
the subjects suffering from major depression with some anxiety disorder – generalized anxiety disorder in most cases – were
younger and had suffered more past MDD
episodes than the PMDD group; equally,
their current depressive episode, measured
with the HAM-D-17, was more severe than
that of the PMDD patients. This division
into natural groups is consistent with the
findings of previous studies on the comorbidities between major depressive disorder
and anxiety disorders: the literature reports

F
P
95%
test (2-tailed) CI of the
difference

ε2

F = 1.21 (p = 0.41)
F = 1.12 (p = 0.45)
F = 1.98 (p = 0.21)
F = 2.13 (p = 0.12)
F = 2.00 (p = 0.16)

F = 0.22 (p = 0.86)
F = 0.42 (p = 0.81)
F = 1.03 (p = 0.41)
F = 1.75 (p = 0.36)
F = 1.12 (p = 0.47)

Moreover, the comparison between mean
values on the Hamilton scale after 24 weeks
of treatment did not show significant effects
(t = -0.803; p = 0.425), while all the subjects
were asymptomatic and with values consistent with the absence of depression. Therefore, the therapeutic effect manifested itself
equally in both clinical groups. In general,
the improvement observed in the mean ratio
obtained from the sample analyzed between
the pre- and post- phases of the treatment is
consistent with the improvement in the cognitive functions reported after the disappearance of the depressive symptomatology.

Discussion

Variable

Table III
Description of variables in which the mean ratio of change was statistically different in the two groups

Covariance
effect of HAM
D-17
pretreatment
score

Covariate effect
of number
of depressive
episodes

Covariate
effect of age
at first
depressive
episode
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that patients with pure depressive disorder
are usually the exception rather than the
rule26 and moreover, depressed patients who
also suffer anxiety disorders are more likely
to seek clinical help27. All this may explain
why our MDDAD group was larger than our
PMDD group. Equally, the fact that the
MDDAD patients had suffered more past
depressive episodes, were younger at the
time of the first depressive disorder, and presented more severe depressive symptomatology than the patients from the PMDD group
is also consistent with previous reports26,27.
Comparison of the baseline cognitive
functioning of the MDDAD and PMDD
groups did not reveal significant differences
in the neuropsychological variables studied.
This is a surprising discovery, since the
study by Airaksinen et al.8 suggested that
the different anxiety disorders cause memory and executive function deficits, and
showed the memory deficits of its patient
sample could not be accounted for by
comorbid depression. The study by Basso et
al.29 showed that patients with MDD and
comorbid anxiety disorders suffered exacerbated neuropsychological impairment compared with pure MDD patients and with a
control group. Specifically, depressed
patients with anxiety disorders, but not pure
MDD subjects, showed verbal fluency
impairments compared with the control
group, and also showed psychomotor slowing relative to both pure MDD patients and
controls29. Other studies have found that in
geriatric patients, serious memory deficit is
more frequent in those with MDD and generalized anxiety than in those with MDD
alone39. For these reasons, it would be natural to expect patients from the MDDAD
group to show greater deficits in one or
more cognitive areas than the PMDD group.
In the MDDAD group, the anxiety disorder
suffered by the greatest number of patients

was generalized anxiety disorder. There are
several possible explanations for the discrepancy between Basso et al.’s29 results
and ours. First, Basso et al.’s29 patients were
tested during an impatient admission, and
all were medicated. Furthermore, most of
the patients in the MDDAD group in our
study suffered from generalized anxiety disorder, while Basso et al.’s patients29 with
MDD and comorbid anxiety suffered a wide
variety of anxiety disorders, with the exception of obsessive-compulsive disorder.
The study by Airaksinen et al.8 did not
find that this pathology caused any cognitive deficit, but the authors stressed that this
might be due to the fact that their subgroup
of patients with generalized anxiety disorder was very small. Nevertheless, we should
note that our sample was formed by relatively young subjects, something that could
account, at least partially, for the discrepancies between our results and those of De
Luca et al.39.
Our MDDAD patients had suffered more
past depressive disorders, were younger at
the onset of MDD, and presented more
severe depressive symptomatology than the
patients in the PMDD group. But this does
not seem to affect the baseline neuropsychological performance. Several studies have
associated the severity of depressive symptomatology in MDD with worse neurocognitive performance19,21,40, whereas others have
found no such relation2,25,41,42,43. The relation
between these two variables has classically
been studied by correlating neuropsychological performance to Hamilton’s scale
scores2,25. We compared the performance of
the MDDAD and PMDD groups of our study
with the Student-Fisher’s t test, so the aforementioned papers do not provide an entirely
suitable framework in which to discuss our
results. Several studies have reported that a
higher number of depressive episodes is
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associated with poorer performance on memory tasks in patients with MDD29,44. Our
results are in accordance with those of
Lampe, Sitskoon and Heeren45 in which the
number of depressive episodes did not seem
to affect the neuropsychological performance
of a sample of depressed patients.
Comparing the patients’ neuropsychological performance before and after the pharmacological treatment, the analysis showed that
both groups improved in verbal memory measures, speed of information processing, automatic response inhibition, fluency, sustained
attention and spatial planning. The PMDD
group also presented improvements in working memory and visual recognition memory
that were not observed in the MDDAD group.
Likewise, after the treatment, the PMDD
group presented greater improvement than
the MDDAD in measures of visual recognition, sustained attention and spatial planning.
For their part, after treatment, the MDDAD
group presented greater improvement than
the PMDD group in measures of fluency and
automatic response inhibition. In the study of
second-order interactions (clinical group x
pharmacological treatment x moment of measure), it was observed that the patients from
the PMDD group who were administered
SNRI treatment presented greater improvement in visual episodic memory after treatment than the rest of the patients.
Taken together, these data suggest that the
two groups differed in terms of their improvement profile after treatment. They also show
that the PMDD group obtained more neurocognitive benefits from pharmacological
treatment than the MDDAD group, since
these patients present improvements in more
cognitive functions. Moreover, the patients
from the PMDD group who were treated with
SNRI obtained greater improvement in visual
episodic memory than the rest of patients. As
far as we know, this is the first study to
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approach improvement in cognitive functions
after treatment with antidepressants in clinical
groups of this kind, so we do not have a reference framework in which to discuss our conclusions. Nevertheless, in our opinion there is
a possible explanation for our findings. An
increasing body of literature suggests that
patients with remitted MDD show some
residual cognitive dysfunctions4,46,47. Conceivably, the severity of MDD in our patients,
who were unmedicated, masked possible neuropsychological differences at baseline. When
our patients achieved sustained remission
there is the possibility that we observed residual neurocognitive deficits that might have
been greater in the MDDAD than in the
PMDD group. Nevertheless, caution must be
taken in interpreting our results, since the lack
of a control group in our study does not allow
us to test this hypothesis.
All these comments must be made in the
light of several methodological limitations
inherent in the study of data of this type. This
study compares natural groups obtained by
means of cluster analysis in a sample selected
for a clinical trial. Despite the fact that the
clinical groups from our work appear consistently as natural groups in the cluster analysis,
the procedure used to obtain them creates several important limitations. The first is that the
presence of obsessive-compulsive disorder
and post-traumatic stress disorder were exclusion criteria for the clinical trial. Both illnesses are classified as anxiety disorders and both
OCD48 and PTSD49 cause neuropsychological deficits. Given that MDD may have one of
these two illnesses as a comorbid disorder50,51, our data would not be applicable to
these combinations of disorders. The second
limitation caused by the group generation
method is that they are highly asymmetrical,
and the PMDD group is much smaller than
the MDDAD group. This means that some of
the statistical analyses in our work probably

16

IXCHEL HERRERA-GUZMÁN ET AL.

lacked contrast potency. Undoubtedly, it
would have been desirable to have access to
more symmetrical groups and a larger-size
sample, but, as we noted above, it is difficult
to find patients with MDD without a comorbid anxiety disorder. The third limitation is
that because of the way in which the clinical
groups were obtained no scale was applied
during the study to control the severity of the
anxiety symptomatology. However, applying
MINI before the treatment allowed us to reliably establish that the symptomatology of all
the disorders in both groups was in remission
after the 24-week treatment. Finally, the presence of a control group might have allowed us
to determine the exact level of cognitive performance of our sample, and thus to obtain a
richer picture of the neuropsychological
deficit of our depressed subjects, and perhaps
improve the clinical utility of our study. Yet
another important limitation is that some of
the tests used in this study do not have parallel
forms, which hinders the attribution of
improvements in a particular function exclusively to the pharmacological treatment. However, the long time elapsed between the two
assessments minimizes the possible practical
effect that our sample might have experienced.
To sum up, in a sample selected in order to
carry out a clinical trial of the neurocognitive
effects of SNRI and SSRI treatments in
patients with MDD, two natural groups
appeared: an MDDAD group and a PMDD
group. In the former, MDD manifests itself
with comorbid anxiety disorders; MDDAD
patients had suffered more depressive
episodes, and have more severe current
depressive symptomatology than PMDD
patients. Our study also suggests that there are
no statistically significant differences in the
neuropsychological performance of the two
groups of patients before treatment, but that
the neurocognitive changes after the pharma-

cological treatment indicate the presence of
distinct neuropsychological profiles in the two
groups. Patients with PMDD obtain greater
neurocognitive benefits from the antidepressive treatment, and the subgroup of PMDD
patients who were treated with SNRI obtained
greater visual episodic memory improvements than the rest. Therefore our study suggests that, whereas suffering from an anxiety
disorder comorbid to MDD and having suffered more depressive episodes does not affect
neuropsychological performance, it does have
a bearing on the type and proportion of cognitive improvement that antidepressive treatment is likely to obtain. Moreover, this phenomenon presents some interactions with the
type of antidepressant administered.
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