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Purpose of review

The principal aim of this review is to highlight recent advances in our understanding of cognitive
dysfunction in major depressive disorder (MDD). We review new assessment and treatment approaches, in
which cognition and associated psychosocial dysfunction are considered primary outcomes.

Recent findings

Current work suggests that cognitive dysfunction reduces occupational productivity, and interferes broadly
with domains of day-to-day and social functioning. These findings imply that cognitive dysfunction interacts
with emotional and social factors relevant to MDD. Recent advances in screening instruments enable
standardized detection of cognitive symptoms in MDD. Clinical trials suggest that cognitive symptoms are
suitable targets and primary outcomes of psychological and pharmacological treatments.

Summary

A growing interest in cognitive dysfunction in MDD has improved our ability to assess and treat MDD.
Future research will be strengthened by the use of consistent terminology, standardized cognitive screening,
and treatments that target cognitive dysfunction in MDD. Integration of emotional and social treatment
strategies may further advance clinical efficacy.
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INTRODUCTION

Major depressive disorder (MDD) is characterized by
impaired affect, cognitive dysfunction, and signifi-
cant psychosocial impairment that persists from
weeks to years [1]. Cognitive symptoms are perva-
sive, affecting functioning in a number of domains
including reduced executive functioning, attention,
memory, learning, psychomotor speed, and verbal
processing [2,3

&&

,4]. Recent evidence suggests that
cognitive dysfunction persists following symptom-
atic remission [4,5], highlighting the need to treat
cognition separately from mood symptoms. Resid-
ual cognitive deficits may contribute to ongoing
occupational and social dysfunction [5–8] and pro-
mote suicide ideation [9]. In addition, retention of
cognitive impairment may interact with existing
emotional and social vulnerability, increasing the
risk of recurrent depressive episodes [10,11].

We review the extent of domain-specific cogni-
tive deficits observed in MDD. It is suggested that
cognitive dysfunction is broad and negatively affects
a number of psychosocial domains. Recent advances
in screening instruments are discussed, which
suggest cognitive dysfunction negatively affects
psychosocial functioning independently of mood
symptoms. The efficacy of current psychological
© 2017 Wolters Kluwer 
and pharmacological treatments for cognition is
reviewed, arriving at a consensus of the most success-
ful strategies employed thus far. The review is con-
cluded with a discussion of ‘hot’ and ‘cold’ cognitive
functioning, and the integration of social cognition
and emotion processing in cognitive treatment [12].
DOMAINS OF COGNITIVE IMPAIRMENT
IN MAJOR DEPRESSIVE DISORDER

Current reviews suggest broad cognitive deficits in
MDD, which are associated with impaired daily and
psychosocial functioning [3

&&

,6]. However, there is
no firm consensus regarding which domains of
cognition are selectively affected by depression
[13], and hence which domains should be primary
treatment targets. This uncertainty is caused in part
Health, Inc. All rights reserved.
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KEY POINTS

� Cognitive dysfunction in MDD is broad and is related
with psychosocial functioning and depression recovery.

� Recently developed screening tools enable
identification of subjective and objective cognition
symptoms in MDD.

� Cognitive remediation, cognitive training, and
pharmacological treatment facilitate cognitive
improvements in MDD.

� Integration of social cognition and emotion processing
in cognitive treatment may advance clinical efficacy
in MDD.
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by varied patterns of comorbidity and individual
differences which affect cognitive functioning.
However, ambiguous terminology and conceptual
understanding of cognitive domains also contribute
to uncertainty regarding cognitive deficits – an issue
identified by authors who face difficulty in compar-
ing cognitive functioning between studies [14

&&

].
Recent literature has identified impairment across

severalexecutivedomains, includingsetshifting, inhi-
bition, working memory, and verbal processing
[3

&&

,10,13,14
&&

]. Models of cognition and MDD under-
score the vital importance of executive functioning in
daily life and psychosocial abilities [4,15

&

], suggesting
that executive impairment may be a primary barrier to
functional recovery in individuals with MDD.
Although the domain-specific nature of executive
impairment remains to be drawn out, current work
supportsthenotionthatexecutiveremediationshould
be a primary target of cognitive treatment. Verbal
processing, attention, learning, and memory also
appear to be impaired by MDD [3

&&

]. Given the impor-
tance of verbal memory and attention in occupational
and social settings, it stands to reason that
impairment in these domains may disrupt psychoso-
cial functioning [10]. Recent reports of impaired
visuospatial processing in MDD are not consistent
[13,16–18]. However, patients with psychotic symp-
toms typically demonstrate lower visuospatial skills
than depressed patients without psychoses [16,17],
highlighting the need to consider comorbid illness
andpersonalized treatment.The importance ofvisuo-
spatial cognition in functional recovery may depend
on the primacy of visuospatial skills in individuals’
occupational and everyday activities; however, this
notion is yet to be empirically tested. Self-reported
cognitive dysfunction is widely reported; however,
there are inconsistent accounts as to whether subjec-
tive evaluations of cognition correlate with objective
tests [2,19,20], or with real-world functioning [21].
 Copyright © 2017 Wolters Kluwe
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Although cognitive dysfunction is detrimental
in and of itself, there is growing evidence that
cognitive issues also cause psychosocial impairment
in individuals with MDD. In particular, recent work
shows a relationship between self-reported cogni-
tive dysfunction and loss of occupational produc-
tivity, impaired social and leisure activities, and
reduced daily functioning [10,22,23

&

]. Psychosocial
and cognitive issues result in significant disability in
the daily lives of depressed individuals [22], and
often persist despite remission of mood symptoms
[24]. Residual psychosocial dysfunction promotes
recurrent depressive episodes [4], and hence pro-
longs the longitudinal impact of MDD [7]. The
extent and magnitude of disability caused by psy-
chosocial issues suggests that functional recovery
from MDD is reliant upon remediation underlying
cognitive symptoms [7,23

&

]. It follows that cognitive
symptoms should be considered a clinically impor-
tant treatment target, as improving affect alone is
not sufficient to achieving functional or lasting
recovery. This notion is currently under investiga-
tion by a clinical trial, evaluating the clinical effi-
cacy of cognitive treatment for psychosocial
dysfunction in MDD [12]. Taken together, current
work suggests that cognitive dysfunction mediates
psychosocial and day-to-day impairment in
depressed individuals, and that measurement of
cognitive impairment should be included in clinical
assessment of MDD [20,25].
SCREENING FOR COGNITIVE
DYSFUNCTION IN MAJOR
DEPRESSIVE DISORDER

Valid and reliable screening tools are crucial to the
identification and treatment of cognitive dysfunc-
tion in MDD [2,23

&

,26]. Existing clinical interviews
for MDD (e.g., the Hamilton Depression Scale, the
Montgomery-Åsberg Depression Rating Scale) incor-
porate subjective reports of cognitive functioning,
but do not employ objective measures. Subjective
cognition is coloured by emotional state [27] and
may hence be affected by the severity of mood
symptoms to a greater extent than objective cogni-
tion. Although subjective cognition is informative
of perceived dysfunction [2], it may not reflect objec-
tive cognitive ability [15

&

]. Recent work suggests
that objective dysfunction negatively affects orga-
nization and occupational and social functioning
[10,19], and may contribute to the maintenance and
recurrence of MDD. As such there is a clear need for
objective screening tools to be incorporated in clin-
ical and research settings.

Face validity and tolerability are important to
consider with regards to screening for cognitive
r Health, Inc. All rights reserved.
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Table 1. Properties of the THINC-it, SCIP-D, and COBRA

screening tools

Cognitive Testing
Instrument/Test
characteristics THINC-it SCIP-D COBRA

Screening tool yes yes yes

Validated in Depression yes yes yes

Objective tests yes yes no

Subjective tests yes no yes

Level of required instructions
by third person

low high low

Self-instructed testing yes no yes

Administration time 15–20
minutes

15–20
minutes

3–5
minutes

Mood and anxiety disorders
dysfunction in MDD. Specifically, it should be clear
to patients that cognitive screening tools are not a
covert attempt to test for dementia-related cognitive
decline [18]. This is an issue particularly when
screening for depression in the elderly, who may
fear a dementia prognosis, or assume their clinician
is not listening to concerns regarding depressed
mood. Indeed, some clinicians maintain the erro-
neous view that cognitive issues are exclusive to
elderly patients [17]; an assumption incongruent
with the prevailing psychiatric literature. Patients’
understanding of screening tools is imperative to
maintaining accurate subjective reports, and to
upholding beneficial client–clinician relationships.
Clinicians should strive to dismantle the stigma
surrounding cognitive screening, while employing
screening tools intended for MDD [e.g., Thinc,
Screen for Cognitive Impairments in Psychiatry-D
(SCIP-D), Cognitive Complains in Bipolar Disorder
Rating Assessment (COBRA)] rather than dementia
or age-related decline (e.g., the Montreal Cognitive
Assessment).

Screening instruments should be short, easy to
administer, and use a battery of domain-specific
tests [15

&

,16]. These criteria are met by the recently
developed THINC-it tool (http://thinc.progress.im/
en/content/thinc-it-tool), which was designed to
address the need for screening cognitive dysfunc-
tion in MDD [23

&

]. Four well validated objective
tests of cognition are included: 1-back (symbol
check), digit symbol substitution (codebreaker), trail
making part-B (trails), and choice reaction time
(spotter). These tasks test working memory, visuo-
spatial coordination, set shifting and psychomotor
speed. Subjective cognition is evaluated with a five-
item Perceived Deficits Questionnaire (PDQ-5).
Completing all THINC-it components takes 10–
20 min, and task instructions are incorporated such
that administration responsibilities are minimal
[15

&

]. A validation study of the THINC-it tool
[15

&

] demonstrated that subjective and objective
cognitive function were impaired in depressed
patients relative to healthy controls. The magnitude
of this impairment was consistent with lengthier
batteries of cognitive functioning (e.g., CogState,
PDQ-20), supporting concurrent validity of the
THINC-it tool. In addition, subjective cognitive
functioning measured by the THINC-it tool was
associated with psychosocial functioning indepen-
dently of depression symptom severity. These find-
ings suggest that objective and subjective cognition
measured by the THINC-it tool are valuable mea-
sures of functioning and support the use of the
THINC-it tool in clinical and research settings [10].

The SCIP and the COBRA have recently been
tested for use in MDD samples [2]. The SCIP includes
 Copyright © 2017 Wolters Kluwer 
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five objective tests: immediate and delayed digit
span, verbal fluency test with letters S and D,
digit–letter substitution, and trail making part A.
The COBRA is a 16-item questionnaire initially
designed to evaluate cognitive concerns in Bipolar
Disorder. Taken together, these tests take 20–
30 min. As with the THINC-it tool, subjective cog-
nition (i.e., COBRA responses) and objective func-
tioning (i.e., SCIP performance) were not related,
supporting their interpretation as discrete mea-
sures. Subjective cognition reported in the COBRA
was to be related to psychosocial functioning; how-
ever, this effect was not independent of depression
symptom severity. Conversely, performance in
executive measures of the SCIP (i.e., verbal fluency,
digit span) were independently related to psycho-
social dysfunction. Test characteristics of the SCIP-
D, COBRA, and THINC-it tool are presented in
Table 1.

Objective cognition in the SCIP relies to a
greater extent on verbal processing in comparison
with the THINC-it tool, evident in the use of two
verbal digit [15

&

] span tests, and a verbal fluency
test in the SCIP battery. In contrast, the THINC-it
tool relies to a greater extent on visuospatial proc-
essing, evident in the choice reaction time and 1-
back tasks. In addition, the THINC-it tool may rely
to a greater extent on set shifting and updating, as
these executive functions are required for trail
making part B [3

&&

] and the 1-back task [28]. Fur-
ther research is needed to determine whether ver-
bal (SCIP) or visuospatial/executive functions
(THINC-it) are optimal screening measures for
cognitive dysfunction in MDD. Current findings
support the use of both the THINC-it tool and the
SCIP/COBRA batteries for cognitive screening, as
both report cognitive measures related to psycho-
social domains.
Health, Inc. All rights reserved.
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COGNITIVE REMEDIATION, COGNITIVE
TRAINING, AND PHARMACOLOGICAL
TREATMENTS
Although past reviews of clinical efficacy in the
treatment of depression have typically focussed
on mood symptoms [29], more recent work increas-
ingly addresses cognitive dysfunction as a primary
clinical outcome. Improvements in cognitive
functioning are often compared following Cogni-
tive Remediation and antidepressant treatment
[14

&&

,19]. Cognitive remediation involves repeated
training tasks targeting specific domains of func-
tioning (e.g., verbal memory, psychomotor speed),
generally completed on a computer. Cognitive
training programmes follow the rationale that
repeated stimulation of neural networks involved
in cognitive tasks improves neuroplasticity and
enhances cognitive ability. These benefits are
expected to transfer to psychosocial domains [3

&&

],
a process facilitated by discussion of the everyday
application of cognitive skills with a clinician. Cog-
nitive training is a relatively new approach to the
treatment of MDD [3

&&

], having typically been
employed in the treatment of anxiety disorders [30].

Motter et al. [3
&&

] conducted a meta-analysis of
cognitive and psychosocial outcomes following com-
puterized cognitive remediation programmes. The
authors found that cognitive remediation improved
attention and working memory, as measured by
the Trail Making task, Part A, and n-back task, respec-
tively. Clinical benefits also arose in domains of
daily functioning (e.g., social skills, work ability)
and global functioning (e.g., Wechsler Adult Intelli-
gence Scale, verbal intelligence quotient). Taken
together, these findings support the clinical efficacy
of cognitive remediation with regards to promoting
improved cognitive function in depressed individu-
als, and transferring these improvements to psycho-
social domains. It is noteworthy that verbal memory
(i.e., Hopkins Verbal Learning Test) and executive
functioning (e.g., Trail Making Test Part B, Stroop
Task) were unaffected by cognitive remediation. It is
possible that the problems with standardization of
‘executive’ tasks have interfered with comparing
results of executive training, as studies use different
training tasks and outcome measures. These findings
reinforce the need for standardized terminology and
measurement tools to clarify the effect of cognitive
remediation on executive functioning, ideally dis-
criminating its separate components (e.g., set shift-
ing, inhibition).

Although pharmacological treatments includ-
ing selective serotonin reuptake inhibitors (SSRIs)
and selective serotonin and norepinephrine reup-
take inhibitors are widely used to promote remission
of depression symptoms, their effects on cognition
 Copyright © 2017 Wolters Kluwe
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and functional recovery are not well established.
The lack of consensus is in part caused by cognition
receiving attention primarily as a potential negative
side effect [6,16,31], as opposed to a beneficial clini-
cal outcome. Procognitive effects of antidepressants
therefore present a valuable opportunity for current
research. Recent reviews of antidepressants suggest
that SSRIs produce either a neutral or positive effect
on cognition [16,17]. The SSRIs Sertraline and Esci-
talopram appear beneficial in domains of psycho-
motor speed, cognitive flexibility, memory and
executive functioning (i.e., inhibition, attention)
[17]. However, these effects may not extend to
elderly populations, whose cognitive functioning
is less affected SSRI treatment [14

&&

,17]. The recently
developed compound Vortioxetine has demon-
strated positive effects in domains of memory, psy-
chomotor speed, attention, learning, and verbal
working memory [14

&&

,16,17], providing evidence
for a broad improvement in cognitive skills [32]
even in studies in which cognitive function was a
primary outcome. In addition, cognitive gains fol-
lowing Vortioxetine treatment in MDD show related
better day-to-day functioning [17], possibly due to
the beneficial effect on broad cognitive improve-
ment. Although Duloxetine also shows procognitive
effects, these occur across fewer domains than Vor-
tioxetine [14

&&

]. A recent meta-network analysis [33]
that directly compared the effects of a variety of
antidepressants on the cognitive measure of the
Digit Symbol Substitution test (DSST), found a more
beneficial effect of Vortioxetine on the DSST when
compared with any other antidepressant. The anaes-
thetic Ketamine is currently undergoing testing as a
new pharmacological treatment option for MDD
[31,34]; however, initial findings indicate that Keta-
mine does not affect cognitive functioning [31].
Recent findings suggest that psychostimulants
(e.g., dexamphetamine) promote rapid, short-term
relief from depression symptoms [35]. However,
there is a paucity of evidence for their long-term
clinical efficacy in depression and on cognitive
symptoms in MDD, underscoring the need for clini-
cal trials of psychostimulants.
‘HOT’ AND ‘COLD’ COGNITION:
INTERACTIONS AND IMPLICATIONS

Current clinical and cognitive literature often use the
terminology of ‘hot’ and ‘cold’ cognition to refer to
cognitive functions which are either influenced by
emotional state (i.e., ‘hot’), or independent of emo-
tional state (i.e., ‘cold’).Thesedefinitionsofcognitive
functioning areusefulwhen discussing psychological
interventions, such as cognitive behavioural therapy,
which aim to address maladaptive ‘hot’ cognition
r Health, Inc. All rights reserved.
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(e.g., negative attentional bias) as opposed to ‘cold’
cognition. Although useful, these definitions may
promote a dichotomous view of cognitive science
in which ‘hot’ and ‘cold’ cognition are distinct and
separable entities. Current work is at odds with this
notion [7], as neuroimaging studies have identified
overlapping neural networks for cognitive and emo-
tional processes [36,37], implying a shared effect on
behaviour and functioning. Further evidence for the
integration of ‘hot’ and ‘cold’ cognitive functioning
is found in neuropsychological tests, the results of
which are influenced by emotional state [38]. In
social contexts, the maintenance of ‘cold’ functions
including attention and verbal processing is highly
reliant on emotional state, and perceived social reper-
cussions, highlighting the intrinsic link between
cognition and social/emotional factors [39]. Future
clinical work may be improved by integrating models
of social cognition and emotion processing with
cognitive functioning [12]. Specifically, cognitive
remediation programmes for MDD may benefit from
considering concurrent social cognitive and emotion
processing impairment as novel treatment targets in
conjunction with the remediation of cognitive symp-
toms [12,16,38]. Mutual interaction between these
factors may prevent or attenuate the clinical efficacy
of current cognitive remediation, in which ‘cold’
cognition is emphasized above social cognition
and emotion processing. Integrating treatment
across these domains (i.e., cognition, emotion proc-
essing, social cognition) may improve functional and
day-to-day outcomes relative to existing cognitive
remediation strategies.
CONCLUSION

In summary, this review suggests that cognitive
dysfunction in MDD is pervasive across multiple
domains and is reflected in both subjective and
objective measures. Current literature suggests that
cognitive impairment mediates psychosocial and
everyday dysfunction and should hence be included
in assessment and treatment of MDD. The use of
validated screening tools (e.g., THINC-it tool and
SCIP/COBRA) and refined definitions of cognitive
domains will facilitate our understanding of cogni-
tive dysfunction and improve evaluation of clinical
efficacy. Recent evidence supports cognitive train-
ing and remediation, and select pharmacological
treatments (e.g., Vortioxetine), in the treatment of
cognitive dysfunction and associated psychosocial
issues. Future cognitive training and remediation
programmes may be improved by integrating
social cognition and emotion processing into such
treatment approaches to MDD, as these domains are
closely tied to cognitive functioning and may
 Copyright © 2017 Wolters Kluwer 
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interact in patient recovery from MDD [11,16].
Future work should evaluate the efficacy of psycho-
logical and pharmacological combined and person-
alized treatment approaches, with cognition and
psychosocial functioning considered primary out-
comes [12].
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