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Background: Full functional recovery is defined as a state in which patients are again

able to enjoy their usual activities, return to work, and take care of themselves, and it

should represent the end goal of treatment in patients with major depressive disorder

(MDD). Patients with MDD report many unmet needs, including residual cognitive

symptoms, lack of improvement in psychosocial functioning and life satisfaction, even

during mood symptom remission. In this paper, we aim to: (a) identify the available

assessment tools for evaluating cognitive and psychosocial functioning in patients with

MDD; (b) provide an overview of therapeutic options that can improve full functional

recovery in MDD also by improving cognitive symptoms.

Methods: The relevant databases MEDLINE, ISI Web of Knowledge—Web of Science

Index, Cochrane Reviews Library and PsychoINFO were searched for identifying papers

on validated tools for the assessment of cognitive and personal functioning in patients

with MDD.

Results: New assessment tools (such as the THINC-it TOOL, the COBRA, the SCIP-D,

and the UPSA-D) have been developed for evaluating the cognitive dysfunction in MDD

patients. Adopting these tools in the clinical routine practice is useful to evaluate the

improvement in cognitive functioning and, therefore, the achievement of full functioning

recovery. The optimal management of patients with MDD include the combination of

pharmacological compounds and psychosocial interventions for achieving full functional

recovery in patients with MDD.

Conclusions: Full functional recovery must be the target of any treatment

programme for patients with MDD. In order to achieve this goal, it is necessary to

develop personalized treatment and integrate psychosocial and psychopharmacological

interventions.

Keywords: assessment tools, cognitive symptoms, full functional recovery, major depressive disorder, personal

functioning
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INTRODUCTION

Depression is a complex disorder with multiple
symptomatological clusters, including emotional, cognitive,
and physical symptoms (1). From 2005, a significant increase in
the incidence of the disorder of almost 20% has been observed
(2). In 2015, depressive disorders were the greatest contributor
to non-fatal health loss (2, 3). The average lifetime prevalence
of major depressive disorder (MDD) is estimated at 14.6% in
high-income countries (4). Moreover, MDD represents the
leading cause of disability burden worldwide (5), accounting for
2.5% of global Disability Adjusted Life Years lost (6), especially
in women (2).

While in the past remission was considered the only clinical
endpoint in the management of patients with MDD (7), more
recently the concept of full functional recovery has been
proposed as the ultimate therapeutic objective (8, 9). In fact,
it is now clear that many patients with MDD who achieve
symptomatic remission do not report a substantial improvement
in psychosocial functioning and satisfaction with life (10, 11).
Full functional recovery can be defined as a condition in which
the patient starts to enjoy his/her usual activities again, returns
to work and is able to take care of him/herself (12, 13). The
achievement of full functional recovery in patients with MDD
may be hampered by patient and illness-related factors. The
former includes age, pre-morbid level of functioning, level of
education, work condition, comorbidity with other psychiatric
diseases, and other medical conditions. The illness-related factors
include the severity of clinical episodes, the effectiveness of
treatments, time to remission, maintenance and quality of
remission (13–17).

The main unmet need in the treatment of patients with MDD,
who have responded to classic antidepressants, is the presence
of residual symptoms, such as lack of energy, concentration
problems, and sleep disturbances (12). Cognitive symptoms
(namely deficits in attention, memory, executive function, and
processing speed) (18), which have been neglected for many years
in the clinical management of mood disorders, may represent
the link between symptomatic remission and functional recovery
(19). Neurocognition is a core feature of depressive episodes;
cognitive symptoms can limit patients’ psychosocial functioning,
and achieving “cognitive remission” has been claimed as a
relevant goal in the treatment of MDD (20).

Although a good antidepressant therapy should not only aim
to improve affective symptoms, but also cognitive symptoms,
psychosocial functioning, work functioning, and quality of life
(21), the majority of clinical studies on MDD evaluate the
effectiveness of treatments on affective symptoms only (19). In
fact, among the most frequently used tools to assess outcomes
from MDD, only three of the top 20 explore functional domains,
and these have been used in <5% of trials with patients

Abbreviations: COBRA, cognitive complaints in bipolar disorder rating

assessment; MoCA, montreal cognitive assessment; MDD, major depressive

disorder; Q-LES-Q, quality of life enjoyment and satisfaction questionnaire; RI,

recovery index; SCIP-D, screen for cognitive impairment in psychiatry-depression;

UPSA, university of california san diego performance-based skills assessment;

WSAS, work and social adjustment scale.

with depression (14). Moreover, different tools are available
for evaluating these dimensions, being different in structure,
content, length, way of compilation and target population. In
this manuscript, we aim to perform a clinical review on the
recent assessment tools for evaluating cognitive and psychosocial
functioning in patients with MDD. Finally, a critical insight on
the translation from the evaluation to the appropriate treatment
of cognitive symptoms is provided.

MATERIALS AND METHODS

Search Strategy
The relevant databases MEDLINE, ISI Web of Knowledge—Web
of Science Index, Cochrane Reviews Library and PsychoINFO
were searched for papers published in the last 5 years. Previous
years had already been covered by Bortolato et al. (22) (for
assessment tools evaluating cognitive functioning in patients with
MDD) and by Lam et al. (14) (for assessment tools evaluating
psychosocial functioning in patients with MDD) and we aim to
update their data with findings from more recent trials.

The key words “depressive disorder,” “major depressive
disorder,” “depressedmood”matchedwith “cognitive symptoms,”
“cognitive functioning,” “cognitive deficits,” “psychosocial
functioning,” “work functioning,” “social functioning,” and
“assessment tools” were entered in the relevant databases.
Only papers written in English and published in peer-reviewed
journals were included in our review.

The reference lists of all papers selected in the primary
search were manually searched for other potential manuscripts.
Recently published international guidelines on the management
of patients with MDD were also searched. The results of the
search were independently evaluated by two authors who have
analyzed all relevant papers.

RESULTS

In the last years, new assessment tools have been developed
for evaluating the cognitive dysfunction in MDD patients. In
particular, in 2017 Harvey et al. (23) tested the psychometric
validity of the “University of California San Diego Performance-
based Skills assessment (UPSA)” in patients with MDD, bipolar
disorder, mild cognitive impairment, Alzheimer’s disease and
healthy older adults. The UPSA has been originally developed to
assess older, community-dwelling patients with schizophrenia or
severe mental illness and it has been adapted to assess functional
capacity in patients with MDD (23). Authors found that UPSA
can provide clinically relevant information for the management
of patients withMDD, since it measures the everyday functioning
skills in different function domains. In fact, the UPSA composite
score correlates with cognitive performance in the real-world of
persons withMDDbut it is not influenced from the clinical mood
symptoms of depression (23).

In 2016, McIntyre et al. developed the THINC-it TOOL
(24–26) which is available as an application for smartphones,
tablets, and PC. It can be used to specifically assess the level of
cognitive dysfunction in patients with depressive disorders. This
tool requires ∼10–15min to be completed (25), and therefore

Frontiers in Psychiatry | www.frontiersin.org 2 October 2018 | Volume 9 | Article 493

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Fiorillo et al. Evaluating Cognition in Major Depressive Disorder

can be easily implemented in clinical practice. Cognitive deficits
measured by the THINC-it tool are associated with significant
psychosocial impairment in MDD (27).

The Montreal Cognitive Assessment (MoCA) is a brief
screening tool originally developed for assessing the most
common neurocognitive deficits in patients with mild cognitive
impairment (28). Recently, it has been tested in a sample of
patients with MDD, showing a valid and reliable proprieties with
good internal consistency.

When assessing cognitive symptoms, it is essential to
differentiate between objective and subjective cognitive deficits
(such as memory or concentration complaints), since the
correct identification of objective dysfunctions is necessary
for monitoring the effects of pharmacological and non-
pharmacological treatments. To this end, two new assessment
tools have been validated recently, the Screen for Cognitive
Impairment in Psychiatry-Depression (SCIP-D) and the
Cognitive Complaints in Bipolar Disorder Rating Assessment
(COBRA) (29). In particular, the SCIP requires <20min to be
completed and assesses verbal learning, working memory, verbal
fluency, delayed memory and processing speed; while COBRA
evaluates the subjective dimensions of cognitive complaints.
These two instruments, originally developed for patients with
bipolar disorders, have shown good psychometric properties and
can be easily administered to patients with MDD.

Among the instruments for the evaluation of social
functioning in patients with MDD, extensively reported by
Lam et al. (14), it has been recently developed the “Recovery
Index” (RI) (30). This instrument is based on the combination
of the WSAS and Q-LES-Q scales, and it provides information
on social, personal, and work functioning (30). The index can
be easily calculated by accessing a web platform and entering
the mean scores obtained by the patient at the WSAS and at the
Q-LES-Q. In particular, a higher score at the RI means a higher
level of functional recovery. This index has good psychometric
properties, it is easy to use, and can be adopted in clinical and
research settings. The details of all instruments are reported in
Table 1.

DISCUSSION

Although the paradigm of early diagnosis and individualized
treatment represents the mainstay of the optimal management
of patients with MDD (12), several unmet needs still exist and
are reported by patients. In particular, cognitive dysfunctions
represent a key determinant of functional disability in MDD
patients (8, 31, 32) which can persist beyond clinical symptom
remission (32), limiting work functioning, and contributing to
the overall disability associated with MDD (22, 24, 33–38). It
has been extensively reported that not paying attention to the
cognitive dimension in patients with MDD may hamper the
achievement of full recovery. For many years, cognition has
been mainly evaluated in patients with other severe mental
disorders, such as schizophrenia or bipolar disorders, and has
not been considered a core dimension of the clinical presentation
of patients with MDD. Nowadays, the establishment of the

full functional recovery as new endpoint in the treatment of
patients with MDD has highlighted the need to assess adequately
cognitive symptoms and then, treat them.

The main finding of this clinical review is that several
assessment tools exist for evaluating functional capacity. In
particular, the UPSA has been useful to evaluate the everyday
living skills, which is often a neglected aspect of other
assessment tools (23). The UPSA gave the opportunity to evaluate
the functional capacity, independently from mood symptoms.
However, the UPSA has been developed in a pre-digital era
and therefore its use may be overcome by modern technology.
Therefore, other assessment instruments have been recently
developed by including digital skills in the use of smartphones
or devices, whose use has become widespread.

As regards the assessment of cognitive functioning, SCIP-D
and COBRA are two new assessment tools recently validated
in patients with MDD. In particular, the SCIP-D is very short
and easy to use and therefore may be routinely administered in
clinical practice; however, this instrument does not provide a
full examination of neurocognitive functioning and it is better
considered as a screening tool (39). The COBRA has a lower
level of sensitivity and specificity compared to the SCIP-D for
assessing objective cognitive dysfunctions; some authors have
used a combined version of the two scales improving their
validity (29).

The THINC-it TOOL (26) is a free-of-charge, digitalized,
downloadable, application available for tablets and smartphones,
which can be used in several clinical settings. Moreover, it is
user-friendly and can be self-administered so that patients can
regularly check their improvement in cognitive functioning.
However, the need to be skilled in the use of smartphones
or PCs may be a limitation, particularly in older patients.
The MoCA is a reliable and valid instrument for measuring
cognitive impairment in MDD patients. This instrument, which
has already been translated in several languages, is quite short and
requires lower time for completion compared to a complete set of
neurocognitive tests. Both the MoCA and the SCIP-D (29) can be
considered good screening tools for the evaluation of cognitive
functioning.

The availability of instruments for the assessment of all the
dimensions of cognitive functioning is probably a first step
toward the shift in clinical practice from symptom remission to
full functional recovery. In order to increase feasibility in routine
care, these assessment tools should be easy to use and not time-
consuming, as is the case with the Think-it tool or the SCIP-D.
Also the “Recovery Index” may be implemented in routine care
for the evaluation of psychosocial functioning of patients with
MDD given its usefulness and easiness to use.

By assessing the cognitive functioning of patients with MDD,
the positive impact of some pharmacological agents on these
domains becomes clear. In the vast majority of patients, the
treatment of cognitive symptoms represents a relevant problem
in clinical practice, which impacts on the level of personal and
cognitive functioning of patients. The use of tools focused on
cognitive functioning or of tools with a mixed focus on social
and cognitive functioning, such as the “Recovery Index,” should
be promoted in clinical practice, considering the central role
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TABLE 1 | Assessment tools for evaluating cognitive and global functioning in patients with MDD.

References Acronym Assessment tool Characteristics Target Time need to be

completed

Srisurapanont

et al. (28)

MoCA Montreal cognitive

assessment

This scale can be divided into seven

subtests, including

visuospatial/executive, naming,

attention, language, abstraction,

delayed recall, and orientation. The

MoCA total score reflects the global

cognitive performance.

Patients with MDD, patients

with mild cognitive

impairment

Unspecified, but it requires

less time for completion

than a complete set of

neurocognitive tests

Harvey et al.

(23)

UPSA University of California San

Diego performance-based

skills assessment

It measures the everyday functioning

skills in five function domains:

comprehension/planning, finance,

transportation, household,

communication

Patients with MDD, patients

with mild cognitive

impairment

Unspecified

Ott et al. (29) SCIP Screen for cognitive

impairment in psychiatry

SCIP consists of five subtests: verbal

learning, working memory, verbal

fluency, delayed memory, processing

speed

Healthy controls, patients

with bipolar disorder, MDD

or schizophrenia

<20min

Ott et al. (29) COBRA The cognitive complaints in

bipolar disorder rating

assessment

16-item self-reported instrument,

which allows measure subjective

cognitive dysfunctions including

executive function, processing speed,

working memory, verbal learning and

memory, attention/concentration and

mental tracking. The COBRA total

score is obtained when the scores of

each item are added up.

Patients with bipolar

disorder, unipolar

depression

Unspecified

McIntyre and

Lee (24)

THINC-it

Tool

It includes the 5-item Perceived

Deficits Questionnaire (PDQ-5) and

four traditional cognitive

assessments.

Patients with MDD 10–15min

IsHak et al.

(30)

RI Recovery index It is based on a combination of the

WSAS and Q-LES-Q scales, provides

information on the level of social,

personal, and work functioning. It can

be calculated through accessing a

web platform

Non-specific Unspecified

of cognitive functioning on the global level of functioning of
patients with MDD.

Some conventional antidepressants mitigate cognitive
symptoms in people with depression, but a significant
proportion of antidepressants inhibit cognitive functioning
(40, 41). Recently, the CANMAT guidelines (2016) (42)
suggested to tailor the pharmacological treatment on the basis
of clinical specifiers. In particular, for patients with cognitive
dysfunctions, the following pharmacological compounds
should be preferred: Vortioxetine (Level 1), Bupropion (Level
2), Duloxetine (Level 2), SSRIs (Level 2). According to the
CANMAT, only vortioxetine, an antidepressant agent (43, 44)
with amultimodal actionmediated by the combination of a direct
effect on serotonin receptor activity and reuptake inhibition
of SERT (45, 46), has level 1 of evidence compared to other
antidepressants for managing cognitive dysfunction (47, 48).
Compared to other antidepressant agents, patients treated with
vortioxetine report better cognitive functioning (49), and this
improvement is independent from the improvement of affective
symptoms (13).

Drugs targeting multiple neurochemical systems
simultaneously (e.g., serotonin–noradrenaline reuptake
inhibitors) might be more likely to improve cognitive
performance than treatments targeting a single system
only (e.g., selective serotonin reuptake inhibitors) (50, 51).
In particular, bupropion has been tested in improving
memory and mental processing speed performance (52).
Duloxetine has been proven to be effective in improving
cognitive score as compared to placebo, and this change was
found to be independent from the ameloriation of affective
symptoms (53).

On the other hand, the antagonism on M1, H1, and
α1 receptors (as observed in the case of TCAs) have been
hypothesized as impacting negatively on cognitive functioning
(54–56).

Although the pharmacological treatment is essential for the
succesfull management of patients with MDD, the complete
recovery is not guaranteed, as shown by the occurrence of
relapses and recurrences (57). For this reason, psychosocial
interventions, such as psychoeducation, cognitive remediation,
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and cognitive-behavioral therapies, have been increasingly
recognized as an essential component in the treatment of MDD,
in association with pharmacological strategies (where needed),
to achieve full recovery. In particular, it is necessary to integrate
psychosocial treatment with pharmacological therapy, since these
interventions are effective in improving the clinical course,
treatment adherence, and psychosocial functioning of patients
with MDD.

First-line psychological treatment recommendations for
acute MDD include cognitive-behavioral therapy (CBT),
interpersonal therapy (IPT), and behavioral activation (BA)
(58). Whenever feasible, the combination of psychological
interventions (CBT or IPT) with antidepressant treatment
is recommended because combined treatment is superior to
either treatment alone (58). First-line psychological treatments
for maintenance phase include CBT and mindfulness-based
cognitive therapy (MBCT). In order to select the type of
psychosocial interventions, patient’s preference for developing
a personalized treatment plan shall be considered. A recent
meta-analysis found that CBT is effective in patients with
MDD, regardless of the baseline severity of the depressive
episode, and can contribute to the achievement of full functional
recovery (59). Several international guidelines suggest providing
psychoeducational interventions to patients with MDD (60, 61).
Different types of psychoeducational interventions are currently
available, with the single-family approach, in which sessions are
conducted with one family only, showing the most promising
results (62). In particular, a systematic review has indicated
that providing information about depression and its treatment
is associated with a better prognosis and a reduction of
family burden (63). Another psychosocial approach useful
for achieving full functional recovery in patients with MDD
is cognitive remediation (64–67). In particular, cognitive
remediation—through the repeated activation of brain regions—
can promote neuroplasticity, restoration of compromised neural
processes, and improvement in neural function (68). Cognitive
remediation programs include the repeated completion of
cognitive tasks during several weeks. A recent meta-analysis
(69) has confirmed that patients receiving this therapy report
an improvement in attention, working memory and in the
overall level of personal functioning. Furthermore, cognitive
remediation seems to be the most promising intervention not
only in improving cognitive functions, but also in improving
depressive symptoms, contributing to the global recovery
of the patients and to the full functional recovery (67). It is
still debated the role of exercise interventions in improving
cognitive functioning in patients with MDD (70). A recent
meta-analysis (71) emphasized a lack of positive effect of
physical exercise on cognition in patients with MDD. However,
authors underlined that several limitations can have influenced
their results, such as the small sample sizes of the included
studies, the low dosage of physical exercises or the lack of
cognitive assessment at baseline. Further studies are still
needed in order to investigate the efficacy of psychosocial
interventions, including physical activity component on
cognitive functioning and full functional recovery of patients
with MDD.

Other non-pharmacological strategies for improving
cognitive symptoms in patients with MDD are repeated
transcranial magnetic stimulation (rTMS) and transcranial
direct current stimulation (tDCS) (72, 73). However, further
studies are needed for evaluating the long-term efficacy of these
treatments.

The present clinical review has some limitations which should
be acknowledged. Given the nature of the included studies, we
could not perform a meta-analysis, which would be however out
of the scope of this paper. Moreover, this is not a systematic
review, but it is rather a clinical review on recently developed
assessment tools for evaluating psychosocial and cognitive
functioning in patients with MDD. Another limitation is the
short time frame for the inclusion of assessment tools. However,
this methodological choice was made given the recent social
and digital changes occurred in modern society. Finally, we did
not search for gray literature, but we have focused on validated
assessment tools only.

CONCLUSIONS

Several assessment tools are available for evaluating the cognitive
functioning in patients withMDD.Nevertheless, there is the need
to promote further studies adopting homogenous assessment
instruments, in order to explore the objective and subjective
cognitive functioning.

Longitudinal studies with representative sample and control
groups are needed for assessing the effects of antidepressant
therapy and compare groups of different ages and evaluating the
impact of gender differences on cognitive function. Regarding the
cognitive remediation approach, more longitudinal studies on a
wider variety of treatments are needed. Since psychotherapeuthic
approaches have been found to be effective in improving
cognition, when associated with antidepressant drugs, it should
be useful to clarify the specific role of each treatment in obtaining
this improvement.

Another relevant aspect is that the same treatment will not
work for all patients with MDD (74) and when defining the
treatment programme of MDD depression, clinicians should
consider to tailor it to patients’ needs and preference and to adopt
a shared-decision making style, which has been proven to be
effective in improving long-term outcomes (75–81). Moreover,
as recently pointed out in a survey involving all the categories
of stakeholders of mental health, there is the need to include
users’ perspective in research studies (82–87), and people with
MDD have their preferences on treatment choice and want to be
actively involved in discussion about their care.

Finally, the most relevant clinical implication of assessing
social and cognitive functioning in routine care may be the real
shift in the management of patients with MDD from symptom
remission to full functioning recovery.

AUTHOR CONTRIBUTIONS

The idea of the manuscript was conceived during a Lundbeck
Advisory Board in 2017, attended by AF, BC, SDG, SLP, GM, ES,

Frontiers in Psychiatry | www.frontiersin.org 5 October 2018 | Volume 9 | Article 493

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Fiorillo et al. Evaluating Cognition in Major Depressive Disorder

AF and AV; with the exception of GS. AF wrote the first version
of the manuscript; GS, BC, SDG, SLP, GM, ES, AT, AV and AF
revised all manuscript drafts having full control over content.

FUNDING

The independent medical writing assistance was funded by
Lundbeck Italy.

ACKNOWLEDGMENTS

Sheridan Henness, Ph.D. of Springer Healthcare
Communications, prepared the second draft of this article
under the direction of the authors, performed an English
language edit, and prepared the manuscript for submission.
Unconditional funding support for this editorial assistance was
provided by Lundbeck Italy.

REFERENCES

1. American Psychiatric Association.Diagnostic and Statistical Manual of Mental

Disorders. 5th ed. Washington, DC: American Psychiatric Association (2013).

2. Depression and Other Common Mental Disorders: Global Health Estimates.

Availble online at: http://apps.who.int/iris/bitstream/10665/254610/1/WHO-

MSD-MER-2017.2-eng.pdf

3. Bartoli F, Pompili M, Lillia N, Crocamo C, Salemi G, Clerici M, et al.

Rates and correlates of suicidal ideation among stroke survivors:

a meta-analysis. J Neurol Neurosurg Psychiatry (2017) 88:498–504.

doi: 10.1136/jnnp-2017-315660

4. Kessler RC, Bromet EJ. The epidemiology of depression

across cultures. Annu Rev Public Health (2013) 34:119–38.

doi: 10.1146/annurev-publhealth-031912-114409

5. Friedrich MJ. Depression is the leading cause of disability around the world.

JAMA (2017) 317:1517. doi: 10.1001/jama.2017.3826

6. Ferrari AJ, Charlson FJ, Norman RE, Patten SB, Freedman G, Murray CJ,

et al. Burden of depressive disorders by country, sex, age, and year: findings

from the global burden of disease study 2010. PLoS Med. (2013) 10:e1001547.

doi: 10.1371/journal.pmed.1001547

7. Rush AJ. Distinguishing functional from syndromal recovery: implications

for clinical care and research. J Clin Psychiatry (2015) 76:e832–4.

doi: 10.4088/JCP.15com09859

8. McIntyre RS, Cha DS, Soczynska JK, Woldeyohannes HO, Gallaugher

LA, Kudlow P, et al. Cognitive deficits and functional outcomes in major

depressive disorder: determinants, substrates, and treatment interventions.

Depress Anxiety (2013) 30:515–27. doi: 10.1002/da.22063

9. Loos S, Clarke E, Jordan H, Puschner B, Fiorillo A, Luciano M, et al. Recovery

and decision-making involvement in people with severe mental illness from

six countries: a prospective observational study. BMC Psychiatry (2017) 17:38.

doi: 10.1186/s12888-017-1207-4

10. Zimmerman M, McGlinchey JB, Posternak MA, Friedman M, Boerescu

D, Attiullah N. Discordance between self-reported symptom severity and

psychosocial functioning ratings in depressed outpatients: implications for

how remission from depression should be defined. Psychiatry Res. (2006)

141:185–91. doi: 10.1016/j.psychres.2005.05.016

11. Trivedi MH. Evaluating and monitoring treatment response in depression

using measurement-based assessment and rating scales. J Clin Psychiatry

(2013) 74:e14. doi: 10.4088/JCP.12075tx2c

12. Habert J, Katzman MA, Oluboka OJ, McIntyre RS, McIntosh D, MacQueen

GM, et al. Functional recovery in major depressive disorder: focus on

early optimized treatment. Prim Care Companion CNS Disord. (2016) 18:5.

doi: 10.4088/PCC.15r01926

13. McIntyre RS, Lophaven S, Olsen CK. A randomized, double-blind, placebo-

controlled study of vortioxetine on cognitive function in depressed adults. Int J

Neuropsychopharmacol. (2014) 17:1557–67. doi: 10.1017/S1461145714000546

14. Lam RW, Filteau MJ, Milev R. Clinical effectiveness: the importance of

psychosocial functioning outcomes. J Affect Disord. (2011) 132(Suppl. 1):S9–

13. doi: 10.1016/j.jad.2011.03.046

15. Nil R, Lutolf S, Seifritz E. Residual symptoms and functionality in depressed

outpatients: a one-year observational study in Switzerland with escitalopram.

J Affect Disord. (2016) 197:245–50. doi: 10.1016/j.jad.2016.02.062

16. Papakostas GI. Major depressive disorder: psychosocial impairment and key

considerations in functional improvement. Am J Manag Care (2009) 15(11

Suppl.):S316–21.

17. Kruijshaar ME, Hoeymans N, Bijl RV, Spijker J, Essink-Bot

ML. Levels of disability in major depression: findings from the

Netherlands Mental Health Survey and Incidence Study (NEMESIS).

J Affect Disord. (2003) 77:53–64. doi: 10.1016/S0165-0327(02)

00099-X

18. Millan MJ, Agid Y, Brune M, Bullmore ET, Carter CS, Clayton NS, et al.

Cognitive dysfunction in psychiatric disorders: characteristics, causes and

the quest for improved therapy. Nat Rev Drug Discov. (2012) 11:141–68.

doi: 10.1038/nrd3628

19. McIntyre RS, Lee Y, Mansur RB. Treating to target in major depressive

disorder: response to remission to functional recovery. CNS Spectr. (2015)

20(Suppl. 1):20–30; quiz 31. doi: 10.1017/S1092852915000826

20. Frampton JE. Vortioxetine: a review in cognitive dysfunction in depression.

Drugs (2016) 76:1675–82. doi: 10.1007/s40265-016-0655-3

21. DeVane CL. Pharmacologic characteristics of ideal antidepressants in the 21st

century. J Clin Psychiatry (2000) 61(Suppl. 11):4–8.

22. Bortolato B,Miskowiak KW, Kohler CA,MaesM, Fernandes BS, BerkM, et al.

Cognitive remission: a novel objective for the treatment of major depression?

BMCMed. (2016) 14:9. doi: 10.1186/s12916-016-0560-3

23. Harvey PD, Jacobson W, Zhong W, Nomikos GG, Cronquist Christensen M,

Kurre Olsen C, et al. Determination of a clinically important difference and

definition of a responder threshold for the UCSD performance-based skills

assessment (UPSA) in patients with major depressive disorder. J Affect Disord.

(2017) 213:105–11. doi: 10.1016/j.jad.2017.02.014

24. McIntyre RS, Lee Y. Cognition in major depressive disorder: a ‘Systemically

Important Functional Index’ (SIFI). Curr Opin Psychiatry (2016) 29:48–55.

doi: 10.1097/YCO.0000000000000221

25. Clausen M, Leppa S, Brown P, Sonderskov J, Panny M, Willenbacher W, et al.

The combination of pixantrone, etoposide, bendamustine and, in CD20+

tumors, rituximab (PREBEN) shows promising feasibility/efficacy in heavily

pre-treated aggressive lymphomas of B- and T-cell phenotype–results of the

pre-trial experience leading to a Nordic Phase 1/2 study (the PREBEN trial).

Blood (2016) 128:1782.

26. McIntyre RS, Best MW, Bowie CR, Carmona NE, Cha DS, Lee Y, et al.

The THINC-Integrated Tool (THINC-it) screening assessment for cognitive

dysfunction: validation in patients with major depressive disorder. J Clin

Psychiatry (2017) 78:873–81. doi: 10.4088/JCP.16m11329

27. ChaDS, CarmonaNE, Subramaniapillai M,Mansur RB, Lee Y, Hon Lee J, et al.

Cognitive impairment as measured by the THINC-integrated tool (THINC-

it): association with psychosocial function in major depressive disorder. J

Affect Disord. (2017) 222:14–20. doi: 10.1016/j.jad.2017.06.036

28. Srisurapanont M, Eurviriyanukul K, Suttajit S, Varnado P. Internal

consistency and concurrent validity of the Montreal Cognitive Assessment in

individuals with major depressive disorder. Psychiatry Res. (2017) 253:333–7.

doi: 10.1016/j.psychres.2017.04.014

29. Ott CV, Bjertrup AJ, Jensen JH, Ullum H, Sjælland R, Purdon SE, et al.

Screening for cognitive dysfunction in unipolar depression: validation and

evaluation of objective and subjective tools. J Affect Disord. (2016) 190:607–15.

doi: 10.1016/j.jad.2015.10.059

30. IsHak WW, Bonifay W, Collison K, Reid M, Youssef H, Parisi T, et al.

The recovery index: A novel approach to measuring recovery and predicting

remission in major depressive disorder. J Affect Disord. (2017) 208:369–74.

doi: 10.1016/j.jad.2016.08.081

31. Hammar A, Ardal G. Cognitive functioning in major depression–a summary.

Front Hum Neurosci. (2009) 3:26. doi: 10.3389/neuro.09.026.2009

Frontiers in Psychiatry | www.frontiersin.org 6 October 2018 | Volume 9 | Article 493

http://apps.who.int/iris/bitstream/10665/254610/1/WHO-MSD-MER-2017.2-eng.pdf
http://apps.who.int/iris/bitstream/10665/254610/1/WHO-MSD-MER-2017.2-eng.pdf
https://doi.org/10.1136/jnnp-2017-315660
https://doi.org/10.1146/annurev-publhealth-031912-114409
https://doi.org/10.1001/jama.2017.3826
https://doi.org/10.1371/journal.pmed.1001547
https://doi.org/10.4088/JCP.15com09859
https://doi.org/10.1002/da.22063
https://doi.org/10.1186/s12888-017-1207-4
https://doi.org/10.1016/j.psychres.2005.05.016
https://doi.org/10.4088/JCP.12075tx2c
https://doi.org/10.4088/PCC.15r01926
https://doi.org/10.1017/S1461145714000546
https://doi.org/10.1016/j.jad.2011.03.046
https://doi.org/10.1016/j.jad.2016.02.062
https://doi.org/10.1016/S0165-0327(02)00099-X
https://doi.org/10.1038/nrd3628
https://doi.org/10.1017/S1092852915000826
https://doi.org/10.1007/s40265-016-0655-3
https://doi.org/10.1186/s12916-016-0560-3
https://doi.org/10.1016/j.jad.2017.02.014
https://doi.org/10.1097/YCO.0000000000000221
https://doi.org/10.4088/JCP.16m11329
https://doi.org/10.1016/j.jad.2017.06.036
https://doi.org/10.1016/j.psychres.2017.04.014
https://doi.org/10.1016/j.jad.2015.10.059
https://doi.org/10.1016/j.jad.2016.08.081
https://doi.org/10.3389/neuro.09.026.2009
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Fiorillo et al. Evaluating Cognition in Major Depressive Disorder

32. Conradi HJ, Ormel J, de Jonge P. Presence of individual (residual) symptoms

during depressive episodes and periods of remission: a 3-year prospective

study. Psychol Med. (2011) 41:1165–74. doi: 10.1017/S0033291710001911

33. Buist-Bouwman MA, Ormel J, de Graaf R, de Jonge P, van Sonderen

E, Alonso J, et al. Mediators of the association between depression

and role functioning. Acta Psychiatr Scand. (2008) 118:451–8.

doi: 10.1111/j.1600-0447.2008.01285.x

34. Clark M, DiBenedetti D, Perez V. Cognitive dysfunction and work

productivity in major depressive disorder. Expert Rev Pharmacoecon

Outcomes Res. (2016) 16:455–63. doi: 10.1080/14737167.2016.1195688

35. Stewart WF, Ricci JA, Chee E, Hahn SR, Morganstein D. Cost of lost

productive work time among US workers with depression. JAMA (2003)

289:3135–44. doi: 10.1001/jama.289.23.3135

36. Woo YS, Rosenblat JD, Kakar R, Bahk WM, McIntyre RS. Cognitive

deficits as a mediator of poor occupational function in remitted major

depressive disorder patients. Clin Psychopharmacol Neurosci. (2016) 14:1–16.

doi: 10.9758/cpn.2016.14.1.1

37. Saragoussi D, Touya M, Haro JM, Jonsson B, Knapp M, Botrel B, et al.

Factors associated with failure to achieve remission and with relapse after

remission in patients with major depressive disorder in the PERFORM study.

Neuropsychiatr Dis Treat. (2017) 13:2151–65. doi: 10.2147/NDT.S136343

38. Baune BT, Renger L. Pharmacological and non-pharmacological

interventions to improve cognitive dysfunction and functional ability in

clinical depression–a systematic review. Psychiatry Res. (2014) 219:25–50.

doi: 10.1016/j.psychres.2014.05.013

39. Van RheenenTE, Rossel EL. An empirical evaluation of the MATRICS

consensus cognitive battery in bipolar disorder. Bipolar Disord. (2014) 16:318–

25. doi: 10.1111/bdi.12134

40. Biringer E, Rongve A, Lund A. A review of modern antidepressants

effects on neurocognitive function. Curr Psychiatr Rev. (2009) 5:164–74.

doi: 10.2174/157340009788971137

41. Sayyah M, Eslami K, AlaiShehni S, Kouti L. Cognitive function before and

during treatment with selective serotonin reuptake inhibitors in patients

with depression or obsessive-compulsive disorder. Psychiatry J. (2016)

2016:5480391. doi: 10.1155/2016/5480391

42. Kennedy SH, Lam RW, McIntyre RS, Tourjman SV, Bhat V, Blier P,

et al. CANMAT Depression Work Group. Canadian Network for

Mood and Anxiety Treatments (CANMAT) 2016 clinical guidelines

for the management of adults with major depressive disorder: section

3. pharmacological treatments. Can J Psychiatry (2016) 61:540–60.

doi: 10.1177/0706743716659417

43. Boulenger JP, Loft H, Olsen CK. Efficacy and safety of vortioxetine

(Lu AA21004), 15 and 20 mg/day: a randomized, double-blind, placebo-

controlled, duloxetine-referenced study in the acute treatment of adult

patients with major depressive disorder. Int Clin Psychopharmacol. (2014)

29:138–49. doi: 10.1097/YIC.0000000000000018

44. Henigsberg N, Mahableshwarkar AR, Jacobsen P, Chen Y, Thase ME. A

randomized, double-blind, placebo-controlled 8-week trial of the efficacy and

tolerability of multiple doses of Lu AA21004 in adults with major depressive

disorder. J Clin Psychiatry (2012) 73:953–9. doi: 10.4088/JCP.11m07470

45. Bang-Andersen B, Ruhland T, Jorgensen M, Smith G, Frederiksen K, Jensen

KG, et al. Discovery of 1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine

(Lu AA21004): a novel multimodal compound for the treatment of major

depressive disorder. J Med Chem. (2011) 54:3206–21. doi: 10.1021/jm101459g

46. Westrich L, Sprouse J, Sanchez C. The effects of combining serotonin

reuptake inhibition and 5-HT7 receptor blockade on circadian

rhythm regulation in rodents. Physiol Behav. (2013) 110–11:42–50.

doi: 10.1016/j.physbeh.2012.12.009

47. Bortolato B, Carvalho AF, McIntyre RS. Cognitive dysfunction in major

depressive disorder: a state-of-the-art clinical review.CNSNeurol Disord Drug

Targets (2014) 13:1804–18. doi: 10.2174/1871527313666141130203823

48. Stahl SM. Modes and nodes explain the mechanism of action of vortioxetine,

a multimodal agent (MMA): actions at serotonin receptors may enhance

downstream release of four pro-cognitive neurotransmitters. CNS Spectr.

(2015) 20:515–9. doi: 10.1017/S1092852915000358

49. Mahableshwarkar AR, Zajecka J, Jacobson W, Chen Y, Keefe RS. A

randomized, placebo-controlled, active-reference, double-blind, flexible-

dose study of the efficacy of vortioxetine on cognitive function in

major depressive disorder. Neuropsychopharmacology (2015) 40:2025–37.

doi: 10.1038/npp.2015.52

50. Stahl SM. Enhancing outcomes from major depression: using antidepressant

combination therapies with multifunctional pharmacologic mechanisms

from the initiation of treatment. CNS Spectr. (2010) 15: 79–94.

doi: 10.1017/S1092852900027334

51. McLennan SN, Mathias JL. The depression-executive dysfunction (DED)

syndrome and response to antidepressants: a meta-analytic review. Int J

Geriatr Psychiatry (2010) 25:933–44. doi: 10.1002/gps.2431

52. Herrera-Guzmán I, Herrera-Abarca JE, Gudayol-Ferré E, Herrera-GuzmánD,

Gómez-Carbajal L, Peña-OlviraM, et al. Effects of selective serotonin reuptake

and dual serotonergic-noradrenergic reuptake treatments on attention and

executive functions in patients with major depressive disorder. Psychiatry Res.

(2010) 177:323–9. doi: 10.1016/j.psychres.2010.03.006

53. Raskin J, Wiltse CG, Siegal A, Sheikh J, Xu J, Dinkel JJ, et al.

Efficacy of duloxetine on cognition, depression, and pain in elderly

patients with major depressive disorder: an 8-week, double-blind, placebo-

controlled trial. Am J Psychiatry (2007) 164:900–9. doi: 10.1176/ajp.2007.

164.6.900

54. Doraiswamy PM, Krishnan KR, Oxman T, Jenkyn LR, Coffey DJ, Burt T, et al.

Does antidepressant therapy improve cognition in elderly depressed patients?

J Gerontol A Biol Sci Med Sci. (2003) 58:M1137–44.

55. Culang-Reinlieb ME, Sneed JR, Keilp JG, Roose SP. Change in cognitive

functioning in depressed older adults following treatment with sertraline or

nortriptyline. Int J Geriatr Psychiatry (2012) 27:777–84. doi: 10.1002/gps.2783

56. Huang YJ, Lane HY, Lin CH. New treatment strategies of depression: based

on mechanisms related to neuroplasticity. Neural Plast. (2017) 2017:4605971.

doi: 10.1155/2017/4605971

57. Cuijpers P, Cristea IA, Karyotaki E, Reijnders M, Huibers MJ. How effective

are cognitive behavior therapies for major depression and anxiety disorders?

A meta-analytic update of the evidence. World Psychiatry (2016) 15:245–58.

doi: 10.1002/wps.20346

58. Parikh SV, Quilty LC, Ravitz P, Rosenbluth M, Pavlova B, Grigoriadis S,

et al. CANMAT Depression Work Group. Canadian Network for Mood and

Anxiety Treatments (CANMAT) 2016 clinical guidelines for the management

of adults with major depressive disorder: section 2. Psychological treatments.

Can J Psychiatry (2016) 61:524–39. doi: 10.1177/0706743716659418

59. Furukawa TA, Weitz ES, Tanaka S, Hollon SD, Hofmann SG, Andersson

G, et al. Initial severity of depression and efficacy of cognitive-behavioural

therapy: individual-participant data meta-analysis of pill-placebo-controlled

trials. Br J Psychiatry (2017) 210:190–6. doi: 10.1192/bjp.bp.116.187773

60. Malhi GS, Bassett D, Boyce P, Bryant R, Fitzgerald PB, Fritz K, et al.

Royal Australian and New Zealand College of Psychiatrists clinical practice

guidelines for mood disorders. Aust N Z J Psychiatry (2015) 49:1–85.

doi: 10.1177/0004867415617657

61. Depression In Adults: Recognition And Management. Available online at:

https://www.nice.org.uk/guidance/cg90

62. Luciano M, Del Vecchio V, Giacco D, De Rosa C, Malangone C,

Fiorillo A. A ‘family affair’? The impact of family psychoeducational

interventions on depression. Expert Rev Neurother. (2012) 12:83–91; quiz 92.

doi: 10.1586/ern.11.131

63. Tursi MF, Baes C, Camacho FR, Tofoli SM, Juruena MF. Effectiveness of

psychoeducation for depression: a systematic review. Aust N Z J Psychiatry

(2013) 47:1019–31. doi: 10.1177/0004867413491154

64. Bowie CR, Gupta M, Holshausen K, Jokic R, Best M, Milev R. Cognitive

remediation for treatment-resistant depression: effects on cognition and

functioning and the role of online homework. J Nerv Ment Dis. (2013)

201:680–5. doi: 10.1097/NMD.0b013e31829c5030

65. Miskowiak KW, Ott CV, Petersen JZ, Kessing LV. Systematic

review of randomized controlled trials of candidate treatments for

cognitive impairment in depression and methodological challenges

in the field. Eur Neuropsychopharmacol. (2016) 26:1845–67.

doi: 10.1016/j.euroneuro.2016.09.641

66. Pybis J, Saxon D, Hill A, Barkham M. The comparative effectiveness

and efficiency of cognitive behaviour therapy and generic counselling

in the treatment of depression: evidence from the 2nd UK National

Audit of psychological therapies. BMC Psychiatry (2017) 17:215.

doi: 10.1186/s12888-017-1370-7

Frontiers in Psychiatry | www.frontiersin.org 7 October 2018 | Volume 9 | Article 493

https://doi.org/10.1017/S0033291710001911
https://doi.org/10.1111/j.1600-0447.2008.01285.x
https://doi.org/10.1080/14737167.2016.1195688
https://doi.org/10.1001/jama.289.23.3135
https://doi.org/10.9758/cpn.2016.14.1.1
https://doi.org/10.2147/NDT.S136343
https://doi.org/10.1016/j.psychres.2014.05.013
https://doi.org/10.1111/bdi.12134
https://doi.org/10.2174/157340009788971137
https://doi.org/10.1155/2016/5480391
https://doi.org/10.1177/0706743716659417
https://doi.org/10.1097/YIC.0000000000000018
https://doi.org/10.4088/JCP.11m07470
https://doi.org/10.1021/jm101459g
https://doi.org/10.1016/j.physbeh.2012.12.009
https://doi.org/10.2174/1871527313666141130203823
https://doi.org/10.1017/S1092852915000358
https://doi.org/10.1038/npp.2015.52
https://doi.org/10.1017/S1092852900027334
https://doi.org/10.1002/gps.2431
https://doi.org/10.1016/j.psychres.2010.03.006
https://doi.org/10.1176/ajp.2007.164.6.900
https://doi.org/10.1002/gps.2783
https://doi.org/10.1155/2017/4605971
https://doi.org/10.1002/wps.20346
https://doi.org/10.1177/0706743716659418
https://doi.org/10.1192/bjp.bp.116.187773
https://doi.org/10.1177/0004867415617657
https://www.nice.org.uk/guidance/cg90
https://doi.org/10.1586/ern.11.131
https://doi.org/10.1177/0004867413491154
https://doi.org/10.1097/NMD.0b013e31829c5030
https://doi.org/10.1016/j.euroneuro.2016.09.641
https://doi.org/10.1186/s12888-017-1370-7
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Fiorillo et al. Evaluating Cognition in Major Depressive Disorder

67. Trapp W, Engel S, Hajak G, Lautenbacher S, Gallhofer B. Cognitive

remediation for depressed inpatients: results of a pilot randomized controlled

trial. Aust N Z J Psychiatry (2016) 50:46–55. doi: 10.1177/0004867415622271

68. Maples NJ, Velligan DI. Cognitive adaptation training: establishing

environmental supports to bypass cognitive deficits and improve

functional outcomes. Am J Psychiatr Rehabil. (2008) 11:164–80.

doi: 10.1080/15487760801963686

69. Motter JN, Pimontel MA, Rindskopf D, Devanand DP, Doraiswamy PM,

Sneed JR. Computerized cognitive training and functional recovery in major

depressive disorder: a meta-analysis. J Affect Disord. (2016) 189:184–91.

doi: 10.1016/j.jad.2015.09.022

70. Sun M, Lanctot K, Herrmann N, Gallagher D. Exercise for cognitive

symptoms in depression: a systematic review of interventional studies. Can

J Psychiatry (2017) 1:706743717738493. doi: 10.1177/0706743717738493

71. De Rosa C, Sampogna G, LucianoM, Del Vecchio V, Pocai B, Borriello G, et al.

Improving physical health of patients with severe mental disorders: a critical

review of lifestyle psychosocial interventions. Expert Rev Neurother. (2017)

17:667–81. doi: 10.1080/14737175.2017.1325321

72. Tortella G, Selingardi PM, Moreno ML, Veronezi BP, Brunoni AR. Does non-

invasive brain stimulation improve cognition in major depressive disorder? A

systematic review. CNS Neurol Disord Drug Targets (2014) 13:1759–69.

73. Serafini G, Pompili M, Belvederi Murri M, Respino M, Ghio L, Girardi

P, et al. The effects of repetitive transcranial magnetic stimulation on

cognitive performance in treatment-resistant depression. A systematic review.

Neuropsychobiology (2015) 71:125–39. doi: 10.1159/000381351

74. MacQueen GM,Memedovich KA. Cognitive dysfunction in major depression

and bipolar disorder: assessment and treatment options. Psychiatry Clin

Neurosci. (2017) 71:18–27. doi: 10.1111/pcn.12463

75. Coulter A. Shared decision making: everyone wants it, so why isn’t

it happening? World Psychiatry (2017) 16:117–8. doi: 10.1002/wps.

20407

76. Slade M. Implementing shared decision making in routine mental health care.

World Psychiatry (2017) 16:146–153. doi: 10.1002/wps.20412

77. Tse S. Shared decision making in mental health care settings:

perspective, purpose and practice. World Psychiatry (2017) 16:158–160.

doi: 10.1002/wps.20417

78. McCabe R. Involvement in decision making: the devil is in the detail. World

Psychiatry (2017) 16:155–6. doi: 10.1002/wps.20414

79. Scholl I, Barr PJ. Incorporating shared decision making in mental health

care requires translating knowledge from implementation science. World

Psychiatry (2017) 16:160–1. doi: 10.1002/wps.20418

80. Freidl M, Pesola F, Konrad J, Puschner B, Kovacs AI, De Rosa C, et al.

Effects of clinical decision topic on patients’ involvement in and satisfaction

with decisions and their subsequent implementation. Psychiatr Serv. (2016)

67:658–63. doi: 10.1176/appi.ps.201500083

81. Puschner B, Becker T, Mayer B, Jordan H, Maj M, Fiorillo A, et al. Clinical

decision making and outcome in the routine care of people with severe mental

illness across Europe (CEDAR). Epidemiol Psychiatr Sci. (2016) 25:69–79.

doi: 10.1017/S204579601400078X

82. Fiorillo A, Luciano M, Del Vecchio V, Sampogna G, Obradors-Tarragó C,

Maj M, et al. Priorities for mental health research in Europe: a survey

among national stakeholders’ associations within the ROAMER project.

World Psychiatry (2013) 12:165–70. doi: 10.1002/wps.20052

83. Forsman AK, Wahlbeck K, Aarø LE, Alonso J, Barry MM, Brunn

M, et al. Research priorities for public mental health in Europe:

recommendations of the ROAMER project. Eur J Public Health (2015)

25:249–54. doi: 10.1093/eurpub/cku232

84. Wykes T, Haro JM, Belli SR, Obradors-Tarragó C, Arango C, Ayuso-Mateos

JL, et al. Mental health research priorities for Europe. Lancet Psychiatry (2015)

2:1036–42. doi: 10.1016/S2215-0366(15)00332-6

85. Greer TL, Kurian BT, Trivedi MH. Defining and measuring

functional recovery from depression. CNS Drugs (2010) 24:267–84.

doi: 10.2165/11530230-000000000-00000

86. Demyttenaere K. Taking the depressed “person” into account before moving

into personalized or precision medicine. World Psychiatry (2016) 15:236–7.

doi: 10.1002/wps.20362

87. Uher R. Person-centered measurement-based care for depression. World

Psychiatry (2016) 15:238–9. doi: 10.1002/wps.20363

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

The reviewer NY and handling Editor declared their shared affiliation.

Copyright © 2018 Fiorillo, Carpiniello, De Giorgi, La Pia, Maina, Sampogna, Spina,

Tortorella and Vita. This is an open-access article distributed under the terms

of the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) and the

copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org 8 October 2018 | Volume 9 | Article 493

https://doi.org/10.1177/0004867415622271
https://doi.org/10.1080/15487760801963686
https://doi.org/10.1016/j.jad.2015.09.022
https://doi.org/10.1177/0706743717738493
https://doi.org/10.1080/14737175.2017.1325321
https://doi.org/10.1159/000381351
https://doi.org/10.1111/pcn.12463
https://doi.org/10.1002/wps.20407
https://doi.org/10.1002/wps.20412
https://doi.org/10.1002/wps.20417
https://doi.org/10.1002/wps.20414
https://doi.org/10.1002/wps.20418
https://doi.org/10.1176/appi.ps.201500083
https://doi.org/10.1017/S204579601400078X
https://doi.org/10.1002/wps.20052
https://doi.org/10.1093/eurpub/cku232
https://doi.org/10.1016/S2215-0366(15)00332-6
https://doi.org/10.2165/11530230-000000000-00000
https://doi.org/10.1002/wps.20362
https://doi.org/10.1002/wps.20363
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Assessment and Management of Cognitive and Psychosocial Dysfunctions in Patients With Major Depressive Disorder: A Clinical Review
	Introduction
	Materials and Methods
	Search Strategy

	Results
	Discussion
	Conclusions
	Author Contributions
	Funding
	Acknowledgments
	References


