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A B S T R A C T

Background: Neuropsychological deficits are present in both major depression and bipolar disorder. So

far, however, reports directly comparing these mood disorders with regard to cognitive outcomes have

been scant and yielded inconsistent results. This work aims to combine the findings of comparative

studies of cognition in major depression and bipolar disorder in order to explore whether these

neuropsychiatric conditions present with distinct cognitive features.

Methods: The main online databases were extensively searched to retrieve reports assessing

neurocognitive functioning in two groups of mood disorder patients, one with major depressive

disorder and another with bipolar disorder, both in the same phase of illness. Between-group effect sizes

for cognitive variables were obtained from selected studies and pooled by means of meta-analytic

procedures.

Results: During euthymia, a significant overall effect size (Hedges’g = 0.64, P < 0.001) favoring major

depressive disorder was found for verbal memory as assessed with list learning tests, whereas no

significant between-group differences were found for the remaining variables analyzed. During

depressive episodes, similar cognitive outcomes were observed between groups.

Conclusion: At present, it is not possible to postulate specific neuropsychological profiles for major

depression and bipolar disorder in light of available evidence. It remains to be ascertained whether the

differences found for verbal memory constitute an expression of distinct underlying mechanisms or

whether they are best explained by sample characteristics or differential exposure to variables with a

negative impact on cognition.

� 2016 Published by Elsevier Masson SAS.
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1. Introduction

The current nosological distinction between bipolar disorder
(BD) and major depressive disorder (MDD) dates back to the 1960s,
when the proposal made by Kleist and Leonhard gained support
from the evidence yielded by a number of clinical and epidemio-
logical investigations [1,2]. However, the strongest support for that
division may have actually come from the differential response to
pharmacological treatment of these disorders. While antidepres-
sants have significant efficacy for the management of acute
episodes and prophylaxis in MDD, they may have limited efficacy
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in the treatment of BD and could even worsen the course of illness
[3,4]. Such outcomes not only compel clinicians to make a
differential diagnosis in order to prescribe the correct pharmaco-
logical treatment but also support the idea that BD and MDD may
have their own physiopathology. This division has gained official
acceptance in the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM), which places these entities in
different chapters. However, there are no clinical or physiopatho-
logical models supporting this division. Furthermore, diagnostic
criteria for bipolar and unipolar depression remain unchanged and
there is no adequate explanation about why MDD and BD have
different evolution and response to treatment. In recent years, a
series of studies by means of neuroimaging techniques have found
differences in brain structure [5,6] and patterns of neural activity
[7,8] between these disorders. It is therefore possible that such
differences become evident at a neuropsychological level.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.eurpsy.2016.06.002&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eurpsy.2016.06.002&domain=pdf
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http://www.europsy-journal.com
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At present, converging pieces of evidence have revealed that BD
subjects display neuropsychological abnormalities that persist
during euthymia and involve the domains of memory, attention,
and executive functions [9–11]. Similar, though milder, deficits
have been found in remitted MDD patients [12,13]. Moreover,
cognitive dysfunction has consistently been shown to be a strong
predictor of functional outcome in both disorders [14–18].

Currently, however, studies directly comparing MDD and BD
with regard to neuropsychological functioning are scant and yield
inconsistent results. A number of reports show different cognitive
outcomes favoring one or the other disorder [19–22], whereas some
investigations suggest that performance on neurocognitive tasks
does not differentiate one condition from the other [23–26]. Such
discrepancies may be explained, at least partly, by the fact that most
studies were conducted on small samples, assessed different
neuropsychological domains, and included subjects in different
phases of illness. Hence, it is not clear whether the cognitive profiles
and magnitude of impairment exhibited by MDD and BD are similar
or not. If MDD and BD were found to present with distinct
neuropsychological features, this would assist in distinguishing
between two diagnostic entities whose boundaries are still fuzzy.
Furthermore, ascertaining the existence of neuropsychological
differences between BD and MDD could contribute to better
understanding the neurobiology of these disorders and to the
development of specific interventions targeted at preventing or
arresting cognitive impairment and poor functional outcome
[27,28].

The aim of the present study was to combine, by means of meta-
analytic procedures, the findings of reports comparing neuropsy-
chological functioning between BD and MDD in order to explore
whether these mood disorders could be distinguishable by virtue
of their neuropsychological features.

2. Material and methods

2.1. Search strategy and study selection criteria

MOOSE guidelines [29] were followed to conduct this study.
PubMed/PsycINFO databases were extensively searched, covering
the period from January 1980 to April 2016, using combinations of
the following keywords: mood disorders, affective disorders, major

depressive disorder, bipolar disorder, mania, depression, affective

psychoses, cognition, neuropsychology, memory, executive, and

attention. The same search was performed using Google Scholar
in order to identify unpublished material (theses, congress
presentations) and reports written in languages other than English
or published in journals not indexed in the aforementioned
electronic databases. Moreover, the reference lists of retrieved
studies and systematic reviews on cognitive aspects of affective
disorders were cross-checked for further relevant investigations.

Reports were included in this review if they met the following
criteria:

� were available in English, Spanish, Portuguese, French, or Italian;
� assessed neuropsychological domains in two groups of mood

disorder patients: one with MDD and another with BD, both in
the same phase of illness (euthymia or depression);

� ascertained diagnosis using structured criteria;
� patients within each group were in the same phase of illness;
� ascertained mood state on the basis of standardized measures;
� reported separate behavioral results for each mood disorder

group;
� included more than ten subjects in each group;
� provided data to estimate between-group effect sizes for

cognitive domains;
� explored a neuropsychological domain assessed in a minimum
of three studies.

Additionally, if there were studies with overlapping content
based on the same patient sample, only the data from the study
with the largest sample were considered.

2.2. Data analysis

Meta-analyses were performed using Comprehensive Meta-
Analysis software version 2.0 [30]. Data from depressed and
euthymic patients were meta-analyzed separately. Hence, sum-
mary measures for both the euthymic and depressive phases of
mood disorders were obtained. The effect size for each neuropsy-
chological variable was calculated as the mean difference between
groups divided by the pooled standard deviation. Hedges’ formula
[31] was applied to correct for upwardly biased estimation of the
effect size in small samples. Effect sizes were weighted using the
inverse variance method. Whenever patients with BD underper-
formed those with MDD, between-group differences were reported
by positive effect sizes. When means and standard deviations of
more than one group of euthymic/depressed BD or MDD patients
were given, the mean values and standard deviations were
combined. The homogeneity of the resulting mean weighted
effect sizes for each variable was examined using the Q-statistic.
The I2 index [32] was calculated to describe the percentage of total
variation across reports due to heterogeneity rather than chance. I2

values of 25, 50, and 75% indicate low, moderate, and high
heterogeneity, respectively. Based on the small sample sizes and
the presence of heterogeneity in most analyses, a random-effects
model was chosen. A significance level of P < 0.05 was set for the
random-effects model and homogeneity analyses.

2.3. Neuropsychological variables

For the purposes of this study, the results of reports utilizing the
same test or assessing approximately the same neuropsychological
construct were pooled together. Summary measures were
obtained for twelve different variables, namely TMTA, TMTB,
processing speed, forward digit span, backward digit span, digit
symbol coding, list learning, spatial span, response inhibition,
planning, phonological fluency, and cognitive flexibility, thus
reflecting the domains of attention/processing speed, verbal
memory, and executive functions (Table 1).

3. Results

The initial search through PubMed and PsycInfo resulted in
1905 potentially relevant abstracts, which were assessed for
suitability. Furthermore, a search using Google Scholar enabled the
identification of 75 additional records corresponding to studies
written in languages other than English, unpublished material, and
articles published in journals not indexed in major bibliographic
databases. Of this initial pool of 1980 records, only 56 studies
assessed neuropsychological functioning in both BD and MDD, and
their full texts were retrieved for detailed evaluation. Finally,
23 reports fully met eligibility criteria and were included in the
current review (Fig. 1, Table 2). Ten of the selected studies
compared the neuropsychological performance of 338 MDD
patients with that of 402 BD patients during euthymia (Table 2)
and were considered for the meta-analysis of remitted mood
disorder subjects. Two studies by Clark et al. [46,47] were included
as they explored different cognitive domains. The study by Xu et al.
[48], in which the same patients were assessed during depression
and remission, was only considered for the analysis of euthymic



Table 1
Neuropsychological domains analyzed.

Cognitive measure Outcome measure

Attention/processing speed

Digit-symbol coding [33] Number of items correctly coded

Trail Making Test, part A (TMTA) [34] Time to complete the task

Processing speed

Variants of the Continuous Performance

Test [35]

Reaction time

Forward span [33] Maximum number of items recalled in the correct order

Verbal memory

List learning

(California Verbal Learning Test (CVLT) [36]; Rey Auditory Verbal Learning

Test (RAVLT) [37]; Auditory Verbal Learning Test

(AVLT) [38]; Word

List Learning Memory Task from the CERAD Neuropsychological Battery [39])

Immediate recall scores (sum of trials 1–5/total words

recalled on the last trial)

Executive functions

Trail Making Test, part B (TMTB) [34] Time to complete the task

Backward span [33] Maximum number of items recalled in the correct order

Cognitive flexibility

(Wisconsin Card Sorting Test (WCST) [40]; Intra-Dimensional Extra Dimensional

Set Shifting (ID/ED) from the CANTAB [41])

Total errors/perseverative errors/extradimensional errors

Planning

(Stockings of Cambridge (SoC) from the CANTAB [41]; Tower of Hanoi [ToH] [42])

Problems solved/total score

Phonological fluency [43] Number of words beginning with a certain letter recalled in a minute

Response inhibition

Stroop color-word interference test [44]

Color-word interference scores

Spatial span

(Spatial span subtests from the CANTAB [41] and the WMS [45])

Maximum number of items remembered in the correct order

CANTAB: Cambridge Neuropsychological Test Automated Battery; WMS: Wechsler Memory Scale; CERAD: Consortium to Establish a Registry for Alzheimer’s Disease.

C. Samamé et al. / European Psychiatry 39 (2017) 17–26 19
patients as it was based on the same sample as another study
included in the meta-analysis of depressed subjects [49]. Thirteen
reports assessing the cognitive performance of at least 462 BD
patients and 665 MDD patients were considered for the meta-
analysis of depressed mood disorder subjects. The reports by
Maalouf et al. [50] and Taylor Tavares et al. [51] were based on
overlapping samples but they explored different cognitive
domains, so they were both included.

3.1. Findings in euthymia

No significant between-group differences were found for age in
the total sample of studies included in the analysis. Summary
measures were calculated for seven cognitive variables (Table 3). A
significant overall effect size in the medium range favoring MDD
was found for verbal memory as assessed with list learning tests
(Hedges’g = 0.64, CI = 0.31 to 0.97, P < 0.001), with homogeneously
distributed effect sizes. As for the remaining variables, no
significant differences were observed. However, high levels of
homogeneity were evident only in the cognitive flexibility analysis.

3.2. Findings in depression

No significant between-group differences were found for
severity of depressive symptomatology or age in the total sample
of studies included in the analysis. Summary measures were
calculated for eleven cognitive domains (Table 3). Similar
neuropsychological outcomes were observed between MDD and
BD across all the variables analyzed. However, effect size
distributions were highly heterogeneous for most cognitive
measures.

4. Discussion

To the best of our knowledge, this is the first meta-analysis to
compare cognitive functioning between BD and MDD. Twenty-
three studies assessing neuropsychological performance in BD and
MDD patients during the same phase of illness were reviewed.
Seven overall effect sizes were obtained for euthymic mood
disorder subjects, whereas eleven summary measures were
calculated for depressed patients. The results of this study showed
that, during depressive states, both mood disorder groups
displayed similar cognitive performance. During euthymia, a
significant overall effect size favoring MDD was found for list
learning in the presence of high levels of homogeneity. Conse-
quently, the same summary measure could be obtained using
either a fixed or a random-effects model, supporting the
robustness of this result. As for the remaining variables, no
significant between-group differences were observed during
remission.

One of the strengths of this meta-analysis was the assessment
and inclusion of unpublished material (theses, congress presenta-
tions) and studies available in languages other than English. This
approach minimizes publication-related biases, given that studies
with non-significant findings are less likely to be published than
studies with positive results, particularly in high-impact English-
language journals. Another strength of this review was that the
groups of mood disorder subjects were compared during the same
phase of illness, and mood state was similar in all the subjects
within each group, which is generally not the case in meta-
analyses of mood disorder patients.

Overall, the findings of the current study suggest that cognitive
deficits as assessed with traditional neuropsychological tests are
present among both MDD and BD subjects, and that they may not
assist in distinguishing between these disorders during depressive
episodes. However, it is possible that, during euthymia, bipolar
patients exhibit worse verbal memory performance than MDD
subjects. This is in keeping with one of the largest studies of
euthymic mood disorder patients [20], which could not be
included in the present meta-analysis on account of not providing
individual test scores. Nevertheless, several limitations should be
considered when interpreting the findings of this review. First,
heterogeneity was observed in many of the analyses performed
and it could be related to the fact that most primary studies were
based on small samples. Second, it was not possible to assess



Studies a ssessed     Studies excl uded

Were ba sed  on samples of pa tien ts in
different  pha ses of illness or did not 
provide  explicit information abo ut 
participan ts’ mood st ate k=19

Provided c ompo site s cores for 
cogn itive mea sures k=1  
Did not  provide  any da ta to calculate 
effect  size k=4 
Explored variables not  assessed in a 
minimum of t hree  studies k=7

Overlapp ing sample k=2

Poten tially relevant  reports initially identi fied and sc reen ed 
for retrieval (dup licates removed ) 

k=1,980 

(Stud ies identi fied  through PubMed/PsycInfo k=1,90 5 
Addit ional  records from Google Scholar k=75 ) 

Did no t assess t he cogn itive 
performan ce of t wo different  group s of 
mood  disorde r subjects  k=1,924  

Stud ies exploring cognit ive performance 
in two groups of moo d disorder pa tients, 

one wit h MDD and ano ther  wit h BD  
k=56 

Stud ies exploring cognit ive performance 
in MDD  and BD duri ng the  same phase 

of il lne ss  
k=37 

Studies included in the meta-analysis 
k=23 

(Stud ies exploring conitive funcioning  in 
MDD  and  BD during  euthymia k=10 

Studies exploring conitive funcioning in 
MDD an d BD during dep ress ion k=13) 

Stud ies exploring cognit ive pe rformance 
in MDD  an d BD by means of cognitive 
tasks used i n at least three  studies  

k=25

Fig. 1. Study selection flow chart (BD: bipolar disorder; MDD: major depressive disorder).
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Table 2
Studies included in the meta-analysis.

Primary

study

Samplea

BD (type)/

MDD

Patients’

mean age

Criteria of

euthymia

Matchedb Medication Cognitive

variable

Hedges’g

AP AD MS

Remission

Canuto et al.,

2010 [52]

22(I–II)/36 66.7 GDS < 5

YMRS < 5

Education

General physical status

32% BD

0% MDD

23% BD

47% MDD

73% BD

0% MDD

Processing speed

List learning

Response inhibition

0.61

0.90

0.21

Clark et al.,

2005 [46]

13(I)/15 41.5 HDRS < 9

YMRS < 9

Age

Crystallized IQ

Severity of depressive

symptoms

Severity of manic

symptoms

% of patients on AD

20% BD

0% MDD

33% BD

40% MDD

73% BD

0% MDD

Processing speed 0.36

Clark et al.,

2005 [47]

13(I)/15 41.5 HDRS < 9

YMRS < 9

Age

Crystallized IQ

Severity of depressive

symptoms

Severity of manic

symptoms

% of patients on AD

20% BD

0% MDD

33% BD

40% MDD

73% BD

0% MDD

List learning

Cognitive flexibility

0.34

�0.15

Daniel et al.,

2013 [25]

25(I)/25 46.7 HDRS < 8

YMRS < 5

Age

Sex

Education

Severity of depressive

symptoms

% of patients on AX

60% BD

17% MDD

8% BD

91% MDD

100% BD

13% MDD

TMTB

Cognitive flexibility

Digit symbol

0.49

0.15

0.60

Di Paolo,

2008 [53]

141(I–II)/58 47.9 HDRS < 8

YMRS < 8

Age

Sex

Education

Duration of illness

Number of depressive

episodes

History of psychotic

symptoms

NA NA NA Processing speed �0.10

Jaracz et al.,

2008 [54]

31(NA)/14 NA BDI

(Cut-off

scores NA)

Age

Severity of depressive

symptoms

NA NA NA TMTA

TMTB

Response inhibition

�0.14

�0.32

�0.27

Paradiso et al.,

1997 [19]

11(I)/20 56.3 HDRS < 15

MBRS < 17

Age

Sex

Education

General cognitive status

(MMSE)

Severity of depressive

symptoms

Duration of illness

Remission time

% of patients on AX and AP

18% BD

5% MDD

36% BD

86% MDD

100% BD

43% MDD

TMTA

TMTB

Response inhibition

Digit symbol

�0.04

�1.04

�0.31

�0.15

Robertson et al.,

2003 [55]

44(I)/28 19.0 BDI < 13 Sex

% of patients on AX

% of patients with

comorbid ADHD

25% BD

0% MDD

7% BD

53% MDD

93% BD

3% MDD

Processing speed �0.39

Smith et al.,

2006 [21]

21(BSD)/42 21.7 HDRS < 9 Age

Sex

Crystallized IQ

Severity of depressive

symptoms

Age at onset

Number of depressive

episodes

History of deliberate

self-harm

% of patients on MS-only,

AD, and AP

0% BD

0% MDD

81% BD

88% MDD

AD-only:

62% BD

83% MDD

38% BD

14% MDD

MS-only:

19% BD

10% MDD

TMTA

TMTB

List learning

Response inhibition

0.39

0.61

0.58

0.48
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Table 2 (Continued )

Primary

study

Samplea

BD (type)/

MDD

Patients’

mean age

Criteria of

euthymia

Matchedb Medication Cognitive

variable

Hedges’g

AP AD MS

Xu et al.,

2012 [48] c

94(I–II)/100 NA HDRS < 8

YMRS < 6

NA NA NA NA TMTA

TMTB

Cognitive flexibility

Digit symbol

�0.08

�0.21

0.13

0.05

Depression

Borkowska and

Rybakowski,

2001 [56]

15(I–II)/30 40.0 Age

Education

Overall and crystallized IQ

Severity of depressive

symptoms

Duration of illness

Number of depressive

episodes

0% BD

0% MDD

0% BD

0% MDD

0% BD

0% MDD

TMTA

TMTB

Phonemic fluency

Cognitive flexibility

Response inhibition

1.16

2.35

1.50

2.66

1.76

Fossati et al.,

2004 [57]

18(NA)/51 41.9 Age

Education

Severity of depressive

symptoms

Age at onset

% of patients on AP, AD,

and AX

50% BD

47% MDD

89% BD

94% MDD

72% BD

6% MDD

Forward digit span

Backwards digit span

0.43

0.09

Gallagher et al.,

2015 [58]

33(I–II)/39 39.0 Crystallized IQ

Severity of depressive

symptoms

Age at onset

47% BD

0% MDD

81% BD

0% MDD

84% BD

0% MDD

Processing speed 0.32

Godard et al.,

2011 [59]

14(I–II)/16 47.6 Age

Education

Severity of depressive

symptoms

Severity of manic

symptoms

Severity of anxiety

symptoms

Psychotic features

Age at onset

Duration of illness

Number of depressive

episodes

Number of

hospitalizations

Suicide attempts

Duration of current

episode

% of patients on

AP and AX

% of patients with

comorbid ADHD,

personality, anxiety,

or eating disorders

21% BD

19% MDD

0% BD

25% MDD

71% BD

25% MDD

Processing speed

Reponse inhibition

List learning

Phonemic fluency

Planning

0.43

0.66

0.11

�0.08

0.10

Gruber et al.,

2007 [60]

22(I–II)/30 46.7 Age

Education

Duration of illness

Age at onset

55% BD

10% MDD

64% BD

93% MDD

77% BD

27% MDD

List learning

Cognitive flexibility

0.02

0.21

Hermens et al.,

2010 [61]

20(I–II)/20 20.7 Age

Sex

Education

Severity of depressive

symptoms

Crystallized IQ

Number of depressive

episodes

60% BD

30% MDD

60% BD

60% MDD

30% BD

15% MDD

TMTA

TMTB

List learning

�0.26

�0.18

�0.26

Hori et al.,

2012 [62]

41(II)/131 41.6 Age

Sex

Education

Severity of depressive

symptoms

Number of

hospitalizations

% of patients on AX

54% BD

28% MDD

54% BD

73% MDD

27% BD

10% MDD

Forward digit span

Backwards digit span

Cognitive flexibility

Spatial span

0.15

0.14

0.47

0.05
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Table 2 (Continued )

Primary

study

Samplea

BD (type)/

MDD

Patients’

mean age

Criteria of

euthymia

Matchedb Medication Cognitive

variable

Hedges’g

AP AD MS

Kerr et al.,

2005 [63]

13(I)/17 45.8 Age

Sex

Crystallized IQ

General cognitive status

(MMSE)

Severity of depressive

symptoms

Duration of illness

? BD

? MDD

? BD

? MDD

100% BD

? MDD

Response inhibition �0.36

Lin et al.,

2014 [49] d

236(I–II)/219 33.7 Severity of depressive

symptoms

0% BD

0% MDD

0% BD

0% MDD

0% BD

0% MDD

TMTA

TMTB

Forward digit span

Backward digit span

Cognitive flexibility

Planning

�0.21

�0.07

�0.10

�0.15

�0.02

0.01

Maalouf et al.,

2010 [50]

14(I)/20 36.5 Age

Sex

Overall IQ

Severity of depressive

symptoms

Severity of manic

symptoms

Age at onset

Duration of illness

NA NA NA Processing speed

Planning

0.39

0.37

Sweeney et al.,

2000 [64]

21(NA)/58 32.2 Age

Overall IQ

Psychotic features

% of patients on AX

33% BD

7% MDD

52% BD

79% MDD

67% BD

10% MDD

Processing speed

Cognitive flexibility

Spatial span

Planning

0.05

�0.17

0.38

0.27

Taylor Tavares

et al., 2007 [51]

17(II)/22 36.0 Age

Sex

Overall IQ

Severity of depressive

symptoms

Severity of manic

symptoms

Age at onset

Severity of anxiety

symptoms

Ruminative thoughts

Anhedonia scores

Time off medication

Socio-economic status

Impulsivity scores

0% BD

0% MDD

0% BD

0% MDD

0% BD

0% MDD

Cognitive flexibility

Spatial span

�0.40

�0.09

Wolfe et al.,

1987 [65]

12(I)/20 46.7 Age

Education

Severity of depressive

symptoms

0% BD

0% MDD

0% BD

0% MDD

0% BD

0% MDD

List learning

Phonemic fluency

0.85

0.76

AP: antipsychotics; AD: antidepressants; MS: mood stabilizers; AX: anxiolytics; BD: bipolar disorder patients; MDD: major depressive disorder patients; BSD: bipolar

spectrum disorder; ADHD: attention-deficit/hyperactivity disorder; MMSE: Mini Mental State Examination; TMT: Trail Making Test; GDS: Geriatric Depression Scale; HDRS:

Hamilton Depression Rating Scale; YMRS: Young Mania Rating Scale; MBRS: Manic Behavior Rating Scale; BDI: Beck Depression Inventory; NA: not available;?: unclear.
a Only mood disorder patients undergoing cognitive assessment during the same phase of illness were considered in the current synthesis.
b Matching on clinical and demographic variables involves exclusively the two mood disorder groups compared in the meta-analysis.
c Clinical and demographic data for the sample of mood disorder subjects at baseline are available from Xu et al. [48]. No data on these variables are available for the

subgroup of subjects achieving remission after follow-up.
d Only the data corresponding to ‘strict MDD’ were included to estimate effect sizes from the study by Lin et al. [49].
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overall between-group differences for years of education or
premorbid IQ given that many of the studies reviewed did not
provide mean scores for these variables. Neither was it possible to
explore between-group differences for subclinical symptoms in
the meta-analysis of euthymic patients, although all the primary
studies, except for Jaracz et al. [54], focused exclusively on subjects
scoring below given cut-off values on mood rating scales. Third,
despite the utilization of standardized methods to ascertain
euthymia and the fact that similar levels of depressive symptom-
atology were found between patient groups during acute mood
episodes, adequate matching on other clinical variables with a
possible effect on cognitive outcomes was hardly accomplished. In
many studies, data on duration of illness, age at onset, number of
affective episodes, severity of illness, and psychotic features were
missing. This issue is particularly relevant as the clinical and
neuropsychological features of mood disorders are not uniform
across affected subjects. Rather, there may be subgroups within
these disorders presenting with distinct cognitive characteristics
[12,66]. For instance, more deficient cognitive performance has
been shown to be present in MDD subjects with psychotic features
in comparison to their nonpsychotic counterparts [67] and BD
patients with more recurrent relapses have been found to be more



Table 3
Mean weighted effect sizes of MDD-BD differences for neuropsychological domains during euthymia and depression.

Variable Ka BD MDD ESb 95% CI Zc P Q test (P)d I2 (%)e

Euthymia

TMTA 4 157 176 0.00 �0.22 to 0.22 0.28 0.99 0.45 0.00

TMTB 5 182 201 �0.06 �0.55 to 0.43 �0.23 0.82 0.001 78.00

Processing speed 4 220 137 0.08 �0.34 to 0.49 0.36 0.72 0.03 66.41

Digit-symbol coding 3 130 145 0.16 �0.22 to 0.54 0.84 0.40 0.16 44.64

List learning 3 56 93 0.65 0.31 to 0.98 3.77 < 0.001 0.45 0.00

Response inhibition 4 85 112 0.08 �0.30 to 0.45 0.39 0.69 0.18 37.92

Cognitive flexibility 3 134 140 0.10 �0.13 to 0.34 0.85 0.39 0.76 0.00

Depression

TMTA 3 271 269 0.19 �0.58 to 0.97 0.49 0.63 < 0.001 87.33

TMTB 3 271 269 0.65 �0.59 to 1.90 1.03 0.30 < 0.001 94.40

Processing speed 4 82 133 0.27 �0.01 to 0.54 1.88 0.06 0.77 0.00

List learning 4 67 84 0.15 �0.28 to 0.58 0.67 0.50 0.14 44.58

Response inhibition 3 42 63 0.69 �0.59 to 1.89 1.12 0.26 < 0.001 88.34

Cognitive flexibility 6 351 475 0.39 �0.15 to 0.92 1.41 0.16 < 0.001 89.35

Forward digit span 3 294 386 0.07 �0.20 to 0.35 0.52 0.60 0.13 51.20

Backward digit span 3 294 386 �0.05 �0.24 to 0.13 �0.56 0.57 0.31 15.26

Planning 4 285 313 0.06 �0.10 to 0.22 0.73 0.46 0.61 0.00

Phonological fluency 3 41 66 0.73 �0.18 to 1.64 1.58 0.12 0.007 80.14

Spatial span 3 79 199 0.11 �0.15 to 0.37 0.85 0.40 0.45 0.00

BD: bipolar disorder patients; MDD: major depressive disorder patients; CI: confidence interval.
a Number of primary studies.
b Effect size (Hedges’ g).
c Test of significance of effect size.
d Test of homogeneity, based on X2 with k–1 degrees of freedom.
e Heterogeneity Index.
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impaired in terms of neuropsychological functioning than those
with a more stable course [66,68]. Furthermore, it has been
reported that both late-onset MDD and BD present with more
severe cognitive impairment and that they could be etiologically
distinct from mood disorders developing in early adulthood
[12,69]. Such heterogeneity may obscure the interpretation of
neuropsychological findings and, therefore, studying subgroups of
patients with comparable clinical features could be a more valid
approach. In addition, the results of this meta-analysis may have
been obscured by the differential pharmacological treatment
regimens assigned to MDD and BD patients, being the latter
remarkably more prone to receiving mood stabilizers and anti-
psychotics, which have been shown to have deleterious effects on
cognition [70–74]. Unfortunately, it was not feasible to study the
effect of medication on the reported effect sizes by means of meta-
analytic procedures. However, this variable alone may not explain
the between-group differences found for verbal memory or the
heterogeneity observed in some analyses. For instance, a study of
antipsychotic-free mood disorder subjects closely matched on
pharmacological variables revealed that bipolar spectrum disorder
patients displayed poorer verbal memory performance than ‘strict
MDD’ patients, with a medium effect size [21]. Contrarily, in
another study [19], the bipolar group displayed much better
outcomes across a number of cognitive variables despite the
percentage of patients on antipsychotics and mood stabilizers
being higher than that in the MDD group. Furthermore, the fact
that polypharmacy is highly prevalent among bipolar subjects, as
was the case in most of the reports reviewed, should not be
overlooked when interpreting our preliminary findings. Although
at present there are no studies addressing the relationship
between polypharmacy and cognitive outcomes, it is possible
that the combination of drugs of different psychotropic classes or
their cumulative effects exert a negative impact on neuropsycho-
logical functioning.

Another limitation involves the lack of data to compare
different memory variables between BD and MDD. If significant
differences were found for such cognitive characteristics in future
studies, that would bring further support to our preliminary
finding of verbal memory being more impaired in BD subjects.
Furthermore, it is of note that the results of the current study are
limited to those cognitive functions more commonly explored
during neuropsychological assessment, and true differences
between mood disorder groups could eventually exist for other
cognitive domains. It is also possible that neurocognitive
differences emerge with the use of more sensitive assessment
techniques. In addition, our results are limited by the small
number of reports included in each meta-analysis. Nonetheless,
the finding of better verbal memory performance in euthymic
MDD is in keeping with the results of three meta-analyses showing
minimal or non-significant differences between patients with
major depression and healthy controls with regard to this variable
[12,13] and an extensive literature revealing significant large
deficits in verbal memory as assessed with list learning tasks
among euthymic BD subjects [9–11]. Hence, the evidence available
at present indicates that memory may be the only variable that
could assist in distinguishing between MDD and BD during
euthymia. Moreover, it is worth noting that, among MDD samples,
a number of patients may be bipolar in nature [75,76], thus
confounding the findings reported for this disorder. The mixture of
bipolar I and II disorder in many primary studies and in this meta-
analysis could also be a confounding factor. However, preliminary
meta-analytic findings have shown that these disorders may be
similar with regard to the severity of cognitive impairment, except
for verbal memory, on which BD II subjects were found to be less
impaired [77]. But again, it is not clear whether that finding is best
explained by the fact that BD I subjects are more prone to being
exposed to several variables with a negative effect on cognition.
Finally, comorbidity with anxiety disorders, substance abuse, or
attention-deficit/hyperactivity disorder could have moderated the
findings of this meta-analysis. Given that very few studies
provided information about comorbidities, it was not possible to
explore the impact of such variables on the overall effect sizes.

In summary, during depressive episodes, BD and MDD may not
be distinguishable by virtue of their cognitive features as evaluated
with a set of tests commonly used in neuropsychological
assessment. Even though remitted BD subjects could display more
severe neuropsychological impairment than MDD subjects in
terms of affected domains and magnitude, it is not possible to
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postulate any specificity of BD profile of cognitive dysfunction with
respect to MDD until larger studies with better-matched mood
disorder samples replicate our findings. In addition, in order to
arrive at more robust and useful conclusions, it is important that
researchers agree on a consistent approach to studying this issue,
for instance, by establishing a consensus battery and better
specifying the characteristics of the mood disorder samples.
Forthcoming research should be aimed at clarifying whether the
differences in verbal memory observed between euthymic MDD
and BD reflect distinct underlying mechanisms or whether they are
best explained by a differential exposure to a number of variables
with a negative effect on cognition.
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