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Depression is a severe, chronic syn-
drome with significant impact on func-
tioning and quality of life, and is the lead-
ing cause of disability worldwide. Besides
its diagnostic value, cognitive impairment
associated with depression is relevant as
far as vulnerability, course, prognosis,
therapy and rehabilitation are concerned.
From 25% to 50% of patients with ma-
jor depression present with significant
compromise in at least one cognitive
domain, including working memory, at-
tention and rate of elaboration of stimuli.
Even if for simplicity the dysfunctional
cognitive aspects of depression are di-
vided into “emotionally independent”
and “emotionally dependent”, “hot”
cognition and “cold” cognition are not
two completely separate systems, but
rather depend on the relationship and
interaction between cognition and af-
fective processes, which is referred to
as affective cognition.

Studies on affective cognition have al-
lowed the development of a single model
that integrates traditional psychological
theories about dysfunctional schemes
with  neuropsychology/neuroimaging
data, involving both “bottom-up” affec-
tive bias and “top-down” cognitive bias.
The efficacy of antidepressants on cog-
nitive symptoms in depression appears
to involve the neurotransmitter sys-
tems at the basis of “bottom-up” dys-
function of affective cognition (or “hot”
cognition), while the efficacy of psy-
chotherapeutic strategies with cogni-
tive reinforcement and/or rehabilitation
is based on recovery of “top-down”
cognitive control of negative emotions
(or “cold” cognition).
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SYMPTOMS OF DEPRESSION:
"HOT" AND "COLD" COGNITION

Abstract

Objectives: The central role of cognitive deficits in depression is well estab-
lished and represents a primary mediator of the negative consequences of this
disorder in both human and economic terms. The aim of the present review
is to provide an up-to-date overview of current knowledge on the cognitive
aspects of depression with particular focus on their clinical-therapeutic role.
Materials and methods: English language and peer-reviewed publications
were obtained by searching PubMed/Medline database using the keywords
“depression” or “depressive” paired with “cognition”, “cognitive”, “cold”, “hot”,
“deficit”, and “executive function”.

Results: Recent studies have identified different cognitive systems that, when
dysfunctional, play a crucial role in the onset and maintenance of depression:
cognitive functions that are independent of emotional state (“cold” cognition)
and cognitive regulation of emotional states (“hot” cognition). These systems
develop an interaction between cognition and affectivity termed “affective cog-
nition”, which is frequently dysfunctional in individuals with depression.
Conclusions: cognitive symptoms are increasingly the focus of clinical and
scientific debate on depression, not only for their diagnostic utility, but also for
their importance in the prognosis, therapy and rehabilitation of this disorder.

Key words: depression, deficit, cognitive, affectivity, cognition, bias, antide-
pressants

Introduction

Depression is a severe, chronic syndrome with significant impact on
functioning and quality of life, and is the leading cause of disability
worldwide '2. Major depression varies considerably in terms of clini-
cal presentation and response to therapy, and includes a broad range
of different phenotypes 3. However, available literature indicates that
cognitive impairment associated with depression is the main driver of
negative consequences in both human and economic terms 78,

The key role of cognitive dysfunction in depression has been amply
demonstrated °'2, which is reinforced by current diagnostic systems .
The Diagnostic and Statistical Manual of Mental Disorders, 5th Ed.
(DMS-5), in fact, includes cognitive dysfunction as a diagnostic criterion
of major depression by itself (criterion 8: diminished ability to think or
concentrate, or indecisiveness, nearly every day) and as a component
of other cardinal symptoms (Criterion 2: markedly diminished interest or
pleasure in all, or almost all, activities most of the day, nearly every day;
Criterion 5: psychomotor agitation or retardation nearly every day) ™.
Cognitive depressive symptomology is a subject of clinical and sci-
entific debate not only for its diagnostic value, but also for its impor-
tance in prognosis, therapy and rehabilitation ™. Indeed, the available
evidence indicates that the cognitive dimension of major depression
is one of the main indicators of vulnerability '°, clinical course ', re-
sponse to therapy (both antidepressant 7 '® and psychotherapy ') and
functional recovery .

Evidence-based Psychiatric Care 2015;1;3-14
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In regard to depression treatment, for example, some
antidepressants have a demonstrated efficacy not
only on the affective aspects of major depression,
but also on cognitive depressive symptoms (espe-
cially those involving executive functions and emo-
tional processing) 2°-22. In particular, current research
has focused on selective serotonin reuptake inhibi-
tors (SSRI) and selective norepinephrine reuptake
inhibitors (SNRI), with the latter showing superior-
ity over the former in terms of efficacy on cognitive
aspects 224, Other non-pharmacological treatments
such as cognitive-behavioural therapy and cogni-
tive remediation are also considered promising ap-
proaches in the treatment of major depression 2'.
Over the last two decades 25, several cognitive sys-
tems have been identified that play a crucial role in
the onset and maintenance of depression: executive
cognitive functions that are independent of the emo-
tional state (“cold” cognition which functions in control
of cognition) and affective cognitive processes (“hot”
cognition which functions in elaboration of emotion-
ally-relevant stimuli) '° 26, These two systems develop
an interaction between cognition and affectivity (“af-
fective cognition”) that guides thought and behaviour
in the response to emotionally relevant stimuli'226-28,
It is this interaction that appears dysfunctional in sub-
jects with depression 2°.

The aim of the present review is to provide up-to-date
information on the cognitive aspects of depression,
with focus on the alterations of executive functions
(“cold” cognition) and of the cognitive regulation of
emotions (“hot” cognition).

Materials and methods

A review of the literature was performed searching
PubMed and electronic data base through July 2015
for studies published in English at any time prior to
the search date. Searches were conducted using the
keywords “depression” or “depressive” paired with
“cognition”, “cognitive”, “cold”, “hot”, “deficit”, and “ex-
ecutive function” (e.g. “Depression/diagnosis”’[Mesh]
OR “Depression/physiopathology’[Mesh] OR “De-
pression/psychology”’[Mesh] AND “cognition”’[Mesh]).
An initial screening was conducted by examining ti-
tles to eliminate studies that clearly did not meet
the inclusion criteria. Searches excluded bipolar,
psychosis, stroke, Parkinson’s disease, Alzheimer’s
disease, and post-partum depression. The remain-
ing abstracts were reviewed to identify studies, sys-
tematic reviews, and meta-analyses evaluating cog-
nition in patients with depression. Selection criteria
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were: original neuropsychological investigations with
a healthy control group and use of tasks investigating
cognitive function, emotional processing, or reward/
punishment processing or systematic reviews and
meta-analyses. If an article appeared likely to meet
the inclusion criteria the full text was obtained. In
addition, the reference lists of included articles, and
articles citing included articles, were screened for
any studies missed in the database search process.
We focused on studies reported in the past 15 years
but also included commonly referenced and highly
regarded older publications. Whenever the data ob-
tained by a single study were later included in a me-
ta-analysis we choose to refer to the results of the
meta-analysis rather than to the results of the original
study. Review articles and book chapters are cited
to provide readers with more details and additional
references.

“Cold” cognition in depression

Executive functions, classically belonging to “cold
cognition” or independent of affectivity, are repre-
sented by systems with inhibitory action (suppression
of some answers to give priority to others), informa-
tion management (working memory) and adaptation
to external requests (modulation of response and
addressing attention) 3°. The correct combination of
these systems represents the basis for organisation
of higher order executive functions such as problem
solving and planning behavioural responses 2°.

In theory, “cold” cognitive functions can be evaluated
with tests that involve emotionally and motivationally
neutral stimuli. On the basis of this principle, over the
years, a series of neuropsychological instruments
have been developed that include the Digit Sym-
bol Substitution Test (DSST), the California Verbal
Learning Test (CVLT), the Wisconsin Card Sorting
Test (WCST), the Trail-Making Test (TMT) and the
Stroop Colour-Word Interference Test (SCWT) ™.
These instruments have been used in a number of
neuropsychological studies to investigate the princi-
pal domains of “cold” cognition in depression (includ-
ing working memory, selective attention, response
inhibition, cognitive flexibility, motor inhibition and
verbal fluency), which have highlighted that there are
important deficits in these functions in depression °.

The results of the present review on cold cognition in
depression are summarized in Table I. In two recent
meta-analyses of the available neuropsychological
studies, the degree of compromise of cognitive func-
tion in depression was demonstrated to have little
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correlation with the severity of symptoms, underlining
the importance of these deficits even in the subclini-
cal phases and in remission 3542,

Through neuropsychological research and the re-
cent availability of advanced imaging techniques, the
attention on the cognitive symptoms of depression
has focused on the neural basis of these dysfunc-
tions 2°“6. Neuroimaging studies of “cold” cognitive
processes have investigated a series of domains (in-
cluding working memory, verbal fluency, inhibition of
response and selective attention) using various types
of stimulation or tasks (Stroop task, Go/No-Go, con-
tinuous performance task, etc.) and functional imag-
ing techniques #. The results of this research seem
to indicate dysfunction in areas implicated in “top-
down” cognitive control in the processing of stimuli,
which involves prefrontal cortex (PFC), anterior cin-
gulate cortex (ACC) and insula 2° 4648, Patients with
depression, moreover, show a reduced deactiva-
tion of the network of neural areas that regulate the
resting state (default mode network; DMN), a func-
tion that involves cerebral glutamatergic activity +°°.
The dysfunctional relationship between inefficiency
of prefrontal areas that control cognition and altered
deactivation of the DMN appears to be more severe
in patients with greater degree of rumination %', sug-
gesting a central role of attention and working mem-
ory deficits in depression 5254,

“Hot” cognition in depression

In the scientific literature, the term “hot” cognition re-
fers to the cognitive functions involved in elaboration
of emotionally relevant stimuli 4%, The results of the
present review on “hot” cognition in depression are
summarized in Table Il. Executive functions are sys-
tematically influenced by emotions in an interaction
known as cognitive affective bias (CAB). In depres-
sion, studies of CAB have revealed deficits in elabo-
ration of affective stimuli with positive valence and
preferential processing of those with negative va-
lence 101226557891 This emotional imbalance favouring
stimuli with negative valence (referred to as “nega-
tive bias”) alters many aspects of cognitive function-
ing in patients with depression, including perception,
attention, learning and working memory 5°9' 92, Sev-
eral authors believe that affective cognitive bias has
a central role in the development, maintenance and
treatment of depression 1012 26,

The main neuropsychological studies on CAB in
major depression have shown that depressed pa-
tients tend to remember negative information bet-
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ter than positive information %6 ¢ 6" 7" and to interpret
social signs, such as facial expressions, in a more
negative (or less positive) manner than healthy sub-
jects 887074769394 Moreover, individuals with depres-
sion show persistent susceptibility to distractions by
emotionally negative stimuli, which acquire an emo-
tional relevance that impairs normal and effective
decision-making ° %. This type of functioning ap-
pears to be in complete contrast with that of healthy
subjects, who show an attentive bias towards posi-
tive-valenced stimuli 68727778197 Ag a consequence,
patients with depression have a decreased ability
to divert attention from negative stimuli than healthy
subjects 525363 76 88.

Another recently studied domain of “hot” cognition in
major depression involves reward and punishment .
The significant alteration in the ability to experience
gratification, satisfaction and pleasure (anhedonia) is
one of the cardinal symptoms for diagnosis of ma-
jor depression 3. Studies in this area have reported
that depressed patients, compared with healthy sub-
jects, are hypersensitive to failure and to negative
outcomes of neuropsychological tests 6184 and, in
contrast, relatively insensitive to rewards 80100101 Evi-
dently, the dysregulation of the value reward/punish-
ment attribution to emotional stimuli (or of the posi-
tive and negative reinforcement systems) negatively
affects the development of learning processes and
behavioural strategies that are appropriate to the
context 378,

At present, there are no well validated techniques
for neuropsychological evaluation of the cognitive
processes that regulate emotion, and most of the
available information on “hot” cognition has been ob-
tained from neuroimaging studies 2° 8. These inves-
tigations have demonstrated that the dysfunctions in
“hot” cognition involved in the regulation of emotion
can be attributed to an abnormal functioning of a net-
work of several cerebral areas 1°2°479% 102 One area
of research using experimental procedures to assess
cognitive performance in depressed subjects (espe-
cially memory and attention) in the presence of dis-
tracting stimuli (Emotional Go/No-Go task, Emotional
Stroop task, etc.), revealed hypofunctioning of the
dorso-lateral prefrontal cortex (DLPFC), medial cortex
and ACC 9 103104 Depressed patients show neuro-
functional alterations compared with healthy subjects
even in processing of emotionally relevant images.
In particular, an increased activation of the amygdala
when viewing emotional images with strong nega-
tive valence that seems to correlate with the sever-
ity of symptoms, has been found in depression 05106,
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Table I. Cold cognition in depression: summary of the main findings.

Study Test Results

Alexopoulos et al., Mattis Dementia Rating Scale (DRS) Correlation between performance on initiation/perse-

2000 ¥ veration tasks and relapse/recurrence of depression in
subjects aged > 65 years

Majer et al., Dual auditory/visual divided attention |Increased risk of relapse in patients with impaired di-

2004 task of the Test batterie zur Aufmerk-|vided attention at discharge

samkeitsprifung (TAP)

Castaneda et al.,
2008

Trail Making Test A and Digit Symbol-
Coding, California Verbal Learning Test-
second edition (CVLT-I)

Younger age at depression onset is associated with
more impaired executive functioning. Young adults
with a lifetime history of depression show mild verbal
learning deficits

Herrera-Guzman et al.,
2008 3#

Cambridge Neuropsychological Test Au-
tomated Battery (CANTAB)

Depressed patients with good response to bupropion
show low pre-treatment levels of mental processing
speed and visual memory

McDermott & Ebmeier,
2009 %

Meta-analysis

Significant correlations between depression severity
and executive function impairment, especially for pro-
cessing speed and episodic memory alterations

Herrera-Guzman et al.,
2010 =

Cambridge Neuropsychological Test Au-
tomated Battery (CANTAB)

Remitted patients with depression show deficits in
planning, sustained attention, working memory, verbal
and visual memory. SNRI show higher efficacy in treat-
ing verbal and visual memory impairment than SSRI

McLennan & Mathias,
2010 '8

Meta-analysis

Positive correlation between baseline executive func-
tion performance and response to antidepressant
treatment

Hasselbalch et al.,
2011 3¢

Systematic review

Remitted patients with major depression show impaire-
ments of executive function, memory, and sustained/
selective attention

Hermens et al.,
2011 %7

Trail-Making Test, part B (TMT B), Rey-
Osterrieth Complex Figure Test (ROCF),
Rey Auditory Verbal Learning Test (RAV-
LT)

Poor cognitive flexibility, visual memory, verbal learn-
ing and memory in patients with current depressive
episode.

Maalouf et al.,
2011 38

Stockings of Cambridge task (SOC),
Rapid Visual Processing task (RVP)

Adolescents with current depression show more im-
paired executive function and sustained attention com-
pared to adolescents with remitted depression and
healthy controls

Lee et al.,
2012 3

Meta-analysis

Patients with first-episode depression perform sig-
nificantly worse than healthy controls in cognitive task
involving all aspects of executive function (especially
attention, psychomotor speed, visual learning and
memory)

Wagner et al.,
2012 4

Meta-analysis

Impaired verbal fluency, cognitive flexibility, and re-
sponse inhibition in depressed patients compared to
healthy controls

Baer et al.,
2013 4

Montreal Cognitive Assessment (MoCA)

Depressive symptomatology is negatively associated
with level of cognitive status one year after retirement

Snyder,
2013 42

Meta-analysis

Significantly impaired performance for depressed pa-
tients, compared to healthy control, on all neuropsy-
chological measures of executive function. Deficits
may be greater in patients with more severe current
depression symptoms, and those taking psychotropic
medications. Evidence for effects of age was weaker.

Boelen et al.,
2014 43

Sentence Completion for Events from
the Past Test (SCEPT)

Reduced memory specificity is associated with con-
current and later depression in a sample of university
students

Li et al.,
2014 44

Wechsler Adult Intelligence Scale-lll,
Digit Span subtest (forward and back-
ward), computerized paradigm to test
prospective memory

Prospective memory (PM) performance of individu-
als with high depressive symptomatology (HDS) was
significantly poorer than that of low depressive symp-
tomatology participants (LDS). HDS participants were
restricted in their allocation of attentional resources to
support PM.

Lin et al.,
2014 45

Rey Auditory Verbal
(RAVLT)

Learning Test

Higher depressive symptoms scores are associated
with lower delayed recall and recognition.
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Table II. Hot cognition in depression: summary of the main findings.

Study Test Results

Mackinger et al., Autobiographical memory task Women with remitted depression retrieve significantly

2000 % more categoric descriptions when responding to nega-
tive cue words

Mogg et al., Attentional faces dot-probe task Depressed patients show increased attention toward

2000 ¥ sads faces

Neshat-Doost et al.,
2000 58

Attentional words dot-probe task

No evidence of attentional bias, either towards depres-
sion-related words or threat words in depressed pa-
tients

Dozois & Dobson,
2001 °

Self-Referent Encoding Task

Depressed patients endorse and recall less positive
information compared to anxious and healthy subjects

Murphy et al., Computerized decision-making task Depressed patients show reduced risk adjustment in
2001 response to positive reinforcement

Murphy et al., Visual discrimination and reversal learn- | Depressed patients show increased tendency to switch
2003 ¢ ing task with negative feedback responding towards incorrect stimulus following nega-

tive reinforcement

Bhagwagar et al.,
2004 ©

Facial expression recognition task

Subjects with a history of depression show a selective-
ly greater recognition of expressions of fear compared
to subjects with no history of depression

Gotlib et al.,
2004 63

Faces dot-probe task

Depressed patients show selective attention to sad
faces compared to angry and happy faces

Joormann & Siemer,
2004 ¢4

Autobiographical
regulation task

memory and mood

Reduced ability of positive autobiographical memory
to regulate negative mood in depressed patients

Leppanen et al.,
2004 ©°

Facial expression recognition task

Depressed patients show reduced speed in recogniz-
ing neutral faces and increased tendency to interpret
them as either happy or sad

Hayward et al.,

Facial expression recognition and emo-

Increased negative bias in the recognition of faces and

2005 ©¢ tional words task memory for emotional words after tryptophan deple-
tion

Raes et al., Autobiographical Memory Test Depressed subjects show reduced specificity of auto-

2005 ¢7 biographical memory

Joormann & Gotlib,
2007 %8

Faces dot-probe task

Depressed patients show selective attention to sad
faces and absence of positive bias towards happy
faces

Joormann et al., Autobiographical memory and mood |Positive autobiographical memory fails to regulate

2007 ©° regulation task negative mood of depressed patients that, on the con-
trary, seems to worsen after the recall

Gollan et al., Facial expression recognition task Major depression is associated with reduced speed

2008 7° in the recognition of sad facial expressions and with
negative bias towards interpreting neutral facial ex-
pressions as sad

Harmer et al., Battery of emotional processing tasks | Depressed patients show reduced recognition of posi-

2009 " tive facial expressions, reduced speed of response to/
memory of positive self-relevant words

LeMoult et al., Facial expression recognition following | Patients with recurrent major depression show re-

2009 2 negative mood induction duced ability in recognizing happy faces

Chase et al,, Probabilistic selection task Depressed patients show a blunting of the training

20107 phase of the learning task specifically related to the
severity of anhedonia

Milders et al., Facial expression recognition task Patients with major depression show higher accuracy

2010 ™ and higher response bias than controls for sad expres-

sions

Anderson et al.,
2011 ¢

Facial expression recognition task

Remitted patients show increased emotions recog-
nition due to increased response bias. Currently de-
pressed patients show reduced emotion recognition
accuracy

Sterzer et al.,
2011 76

Variant of binocular rivalry continuous
flash suppression

Shorter suppression of sad faces and longer suppres-
sion of happy faces in depressed patients compared to
healthy controls

(continued)
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Table Il - follows.

Study Test Results

Atchley et al., Attentional words and pictures task Absence of the normal detection bias for positive pic-

2012 77 ture stimuli and person-referent words in depressed
subjects

Hu et al,, Word-face Stroop task Differently from what happens in healthy controls,

201278 depression-related distractor words induce significant

emotional conflict to positive target faces in depressed
patients

Kunisato et al.,
2012 7

Probabilistic learning task

Depressed patients show a reward-based decision
making deficit and an impaired variability of action se-
lection compared to non-depressed subjects

Treadway et al.,

Effort Expenditure for Rewards Task

Depressed patients are less willing to expend effort for

2012 80 rewards than healthy controls

Everaert et al., Spatial cueing task, scrambled sentenc- | Subclinically depressed patients show negative bias in

2013 8 es test, incidental free recall task attention that has an indirect effect on memory via a
negative bias in interpretation

Kruijt et al., Leiden Index of Depression Sensitivity — | Cognitive reactivity and implicit self-depressed asso-

2013 & Implicit Association Test ciations are significantly associated with depression
incidence in a sample of never-depressed individuals

Romero et al., Scrambled sentence test, lexical deci- | Increased recall of negative self-referent words is pre-

2013 & sion task, self-referent incidental recall | dicted by increased negative cognitions at both explicit

task

and automatic level of information processing in remit-
ted depression

Schroder et al., Modified Eriksen flanker task

Depressive symptoms are associated to poorer post-

2013 84 error accuracy in difficult reversal blocks in a sample
of young adults

Orgeta, Facial expression recognition task Older adults with mild depressive symptoms show re-

2014 & duced ability to recognize facial expressions of fear
and anger

Takano et al., Think-aloud and time-estimation tasks | Negative thinking is associated with greater judgement

2014 8¢ errors in females subjects as compared to males with

similar levels of depressive symptoms

Vanderlind et al., Emotional cuing task

Less cognitive control over negative stimuli predicts

2014 & increased depression symptoms in a sample of young
adults

Yoon et al., Working memory task for emotionally- | Depressed patients show impaired ability to remove ir-

2014 88 relevant words relevant emotional material from working memory as-

sociated with increased rumination

Pfeiffer et al.,

2015 & negative mood induction

Cognitive reactivity assessment after | Change in depressive thinking in response to negative

mood induction is negatively associated with future de-
pression in depressed subjects

Remmers et al.,
2015 °°

Judgment of Semantic Coherence Task

Depressed patients show impaired intuition compared
to healthy control participants. Negative affect ac-
counts for the association between rumination and im-
paired intuition

However, the most widely used functional neuroim-
aging method to investigate the elaboration of emo-
tional stimuli in depression entails the measurement
of the response of patients who are shown emotion-
ally relevant facial expressions '%7. Even these types
of studies have consistently reported the presence of
an hyperactivation of the amygdala and of an altered
connectivity between the amygdala and the ACC in
depressed subjects who are shown facial expressions
with emotionally negative valence 94107109,

As described above, reward processing of emotional

8_

stimuli is another system that appears to be altered in
depression %. Elaboration and processing of stimuli
with reward/gratification valence is traditionally stud-
ied using techniques that involve winning money or ob-
taining social gratification '"°'"'. These types of meth-
ods are designed to evoke the activity of neural areas
involved in evaluation of reward, which include the
ventral striatum (caudate and putamen), orbital frontal
cortex (OFC), mPFC, ACC and its main connections
(including the amygdala) °. Reduced activation of the
caudate and Nucleus Accumbens has been found in
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depression before and after receiving an award "'2"4,
This phenomenon appears to correlate with the dis-
ease status and to be reversible after antidepressant
treatment 7° "4, Lastly, as for “cold” cognition, cogni-
tive elaboration of affective stimuli seems to have a
role in altered activation of the DMN 5.

Discussion

From 25% to 50% of patients with major depression
present with significant compromise in at least one
cognitive domain ''¢. The most frequently altered cog-
nitive functions during the course of depression are
working memory, attention and rate of elaboration of
stimuli °%. Such dysfunctions are significantly asso-
ciated with the frequency of relapse and the duration
of disease "7 and are often present before the onset
of depression ' and in the remission phase 3542118,
Moreover, cognitive alterations have the greatest
impact on patient functioning in major depression &.
This indicates that cognitive deficits may be consid-
ered more as a central element in major depression
rather than just secondary phenomena ™.

As previously mentioned, subjects with depression
have a decreased ability to distract attention from
negative stimuli than healthy individuals 5258, This
deficit in modulating attention of emotionally relevant
information seems to be correlated not only with se-
verity and duration of depressive symptoms, but also
with pathological cognitive strategies such as rumina-
tion 252, Rumination is a type of recurrent thinking
which is self-centred and focused on negative content
and which is able to “block” attention on the latter, with
a rigid and unproductive use of cognitive resources
that interfere with normal cognitive performance and
planning of adequate behavioural strategies 2. Re-
search on the cognitive aspects of depression has
indicated that the presence of rumination has impor-
tant clinical relevance since it can predict episodes of
recurrent depression in remitted subjects 2.

Even if for simplicity the mentioned dysfunctional
cognitive aspects of depression are divided into
“emotionally independent” and “emotionally depend-
ent”, there is no reason to consider “hot” cognition
and “cold” cognition as two completely separate sys-
tems 228, On the contrary, current research on the
pathophysiology of major depression is increasingly
focused on the interaction between cognition and af-
fective processes, which is referred to as affective

cognition 12628 Studies on affective cognition aim to
clarify, for example, how higher order cognitive func-
tions can modulate the elaboration of emotional stim-
uli (cognitive control) and how processing of emo-
tional stimuli can influence cognitive performance in
subjects with depression 285397,

From this point of view, major depression is charac-
terised by an excessive influence of negative emo-
tional stimuli on executive functions (“bottom-up”
dysfunction), with a distractive effect on attention,
memory and behavioural planning that is at the basis
of cognitive deficits %. At the same time, the reduced
ability of “cold” cognitive systems to inhibit response
to negative emotional stimuli (“top-down” dysfunc-
tion) is a source of negative interpretation and attri-
bution basis which in turn represents a maintaining
factor for depression 119120,

From a neurofunctional standpoint, such altera-
tions correspond to a dysfunction of cerebral areas
involved in the cognitive and emotional elaboration
of stimuli 2°48, In particular, as a confirmation of the
coordinated functioning of “hot” and “cold” cognition,
an alteration of the reciprocal interaction between
the PFC and amygdala has been found in depres-
sion during regulation of emotion ™', consisting in
a lack of deactivation of the amygdala (“bottom-up”
dysfunction) 122124 and hypofunctioning of the DLPFC
(“top-down” dysfunction) 22,

Conflicts of interest: none.

Conclusions

In conclusion, studies on affective cognition have al-
lowed for the development of a single model of re-
ciprocal dysregulation for the cognitive processes in
depression ?7 that integrates traditional psychological
theories about dysfunctional schemes ¢ with neu-
ropsychology/neuroimaging data, and involves both
“bottom-up” affective bias and “top-down” cognitive
bias 2827, This view also has important therapeutic
implications. In fact, while the efficacy of antidepres-
sants on cognitive symptoms in depression appears
to involve normalisation of serotoninergic, noradrener-
gic and dopaminergic dysregulation at the basis of the
“bottom-up” dysfunction of affective cognition (or “hot”
cognition), the efficacy of psychotherapeutic strate-
gies with cognitive reinforcement and/or rehabilitation
is based on recovery of “top-down” cognitive control
of negative emotions (or “cold” cognition) 101226128129,
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