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Introduction

Depression is a frequent and recurrent disor-
der associated with a significant deterioration of 
quality of life and ability to perform social roles, 
as well as a greater risk of premature death due to 
suicide [1]. According to the World Health Organi-
zation (WHO), the total number of people suffer-
ing from depression is 322 million and its inci-
dence is estimated at around 4.4% [2]. Diagno-
sis of a depressive episode according to ICD-10 

requires the occurrence of at least two of the fol-
lowing symptoms: depressed mood, loss of inter-
est and enjoyment, reduced energy or increased 
fatigability, as well as at least two consecutive 
symptoms: decrease in respect for or trust in 
yourself, excessive and unjustified sense of guilt 
or irrational remorse, recurrent thoughts of death, 
suicide or any suicidal behavior, reduced abil-
ity to concentrate and think, change in appetite, 
sleep disorders, changes in psychomotor activ-

AbstrAct

Neuropsychological deficits in depression are a significant therapeutic challenge. Their occurrence means 
poor therapeutic prospects, worse social and professional functioning after therapy, as well as a higher risk 
of relapse. Despite clinical improvement, they often remain even in a state of complete remission. Beck’s 
model of depression does not include interventions directed at neuropsychological processes leading to 
neurocognitive mechanisms responsible for the development and maintenance of depression. More recent 
trends in cognitive-behavioral therapy seem to involve neuropsychological processes to a greater extent. 
This applies to Well’s metacognitive model, which focuses on the meta-level of thinking. Therapeutic proc-
ess involves various aspects of attention, as well as detached mindfulness. Available empirical studies 
indicate that this therapy model is more effective in reducing neuropsychological deficits than Beck’s mod-
el. Acceptance and commitment therapy as well as mindfulness-based cognitivetherapy both focus on the 
development of skills that are related to the efficiency of executive functions and flexibility of attention, 
i.e. the cognitive processes whose deficits are characteristic of depression. However, research is needed 
to confirm their effectiveness in reducing neuropsychological deficiencies compared to other therapeutic 
models. Interventions in the field of cognitive remediationcan be used to enrich cognitive-behavioral ther-
apies and increase their effectiveness. Until now, they have been used as a separate form of therapy, for 
example in anorexia. 

Keywords: depression, neuropsychological deficits, cognitive-behavioral therapy.

r E V I E W  PA P E r

a 
 https://orcid.org/0000-0002-2567-682X b 

 https://orcid.org/0000-0001-5515-8954



228 Journal of Medical Science 2019;88(4)

ity. Symptoms must be present for most of the 
day almost every day for at least two weeks and 
cause significant suffering or impairment [3]. 

Neuropsychological deficits are a major chal-
lenge in the therapeutic process of depression. 
Their occurrence is associated with a negative 
impact on both the immediate results of thera-
py and the long-term functioning of patients, as 
well as a higher risk of relapse [4, 5]. Despite the 
clear overall improvement and positive response 
to therapy, neuropsychological symptoms often 
persist [6]. A meta-analysis of research on neu-
ropsychological functioning of patients with 
recurrent depression showed significant deficits 
in attention, memory and executive functions 
[7]. Cognitive deficits have also been observed 
in patients with depression in remission [4, 8]. 
It is indicated that the neuropsychological dys-
functions are often insufficiently diagnosed and 
therapists focus primarily on the emotional and 
somatic health aspects and negative patterns of 
thinking [8, 11]. The results obtained by observa-
tion and self-report on cognitive functioning in 
depression often differ from neuropsychological 
tests results [10, 11]. 

Aim

The aim of this paper is to analyze the existing 
models of cognitive-behavioral psychothera-
py (Beck’s classic model, Wells’s metacognitive 
therapy, acceptance and commitment therapy, 
and mindfulness-based Cognitive Therapy) in 
terms of their use in work on neuropsychological 
deficits in depression. In addition, possible direc-
tions of development of the analyzed therapies 
will be considered in the context of their potential 
for increased effectiveness of depressive patients 
treatment.

Beck’s cognitive model 
of depression 

The cognitive model of depression proposed by 
Beck [12–15] is still widely used by therapists. In 
this model, it is assumed that due to the experi-
ence of significant loss in the early stages of life, 
permanent cognitive structures are formed. The 
result is a greater vulnerability of the individual 

to depression in the situation of future losses. 
Those patterns can remain dormant and be acti-
vated by negative life events. Key beliefs and 
conditional assumptions that arose as a result 
of early experiences predispose to the occur-
rence of depressive symptoms in the case when 
events (e.g. next loss) activate these beliefs and 
violate hidden assumptions. Negative processes 
and thinking contents that are triggered lead to 
the consolidation of depressed mood and other 
depressive symptoms [12–15]. Beck and Brede-
meier theorized that the above-described cogni-
tive mechanism of depression is part of a natural, 
evolutionary mechanism (the so-called "depres-
sion program"), which in specific conditions is 
adaptive to people and allows the conservation 
of energy resources. Depressive beliefs play 
a crucial role of a mediator between information 
processing, autonomic nervous system, immune 
response and depressive symptoms. Too long 
activation of the "depression program" leads 
to the strengthening of depressive patterns, 
which increases the risk of relapse [16]. Beck 
assumed the existence of the so-called cogni-
tive triad of depression consisting of distorted, 
negative beliefs about yourself, the world and the 
future. These beliefs usually appear in the pres-
ent moment in the form of negative automatic 
thoughts (NATs). They maintain the symptoms 
of depression, namely they cause a depressed 
mood and a drop in energy and motivation that 
lead to a lower engagement in satisfying activi-
ties, which becomes evidence of negative beliefs 
[12, 14, 15]. For people in depression, cognitive 
distortions are also characteristic. Beck et al. [12] 
pointed to specific logical errors in patients with 
depression — primarily generalization, selective 
attention and dichotomous thinking. These pro-
cesses increase access to information in accor-
dance with negative beliefs and suppress infor-
mation that is not consistent with them. This 
prevents verification of negative cognitive pat-
terns and leads to their maintenance.

Cognitive-behavioral psychotherapy based 
on Beck’s model is always adapted to the spe-
cifics of functioning of a given patient, but it is 
based on certain principles and assumptions. It 
is a directive-oriented therapy, limited in time, 
focused on the "here and now", structured and 
assuming constant cooperation between the 
therapist and the patient. The basic direction of 
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therapeutic work is the identification and recon-
struction of cognitive distortions. For this pur-
pose, a number of techniques are used, such as 
psychoeducation, Socratic dialogue, analysis of 
arguments for and against, down and up arrows, 
scaling, relaxation exercises, activation, imagi-
native exercises and behavioral experiments 
[13–15]. In therapeutic protocols based on Beck’s 
model, four phases are usually specified in which 
emphasis is placed on different aspects of the 
disorder [12, 13, 17]. The first phase of therapy 
focuses on building a therapeutic relationship, 
completing conceptualization and defining goals, 
as well as on the education about the disorder 
and the cognitive-behavioral model, and finally 
on the behavioral activation of the patient. The 
second phase focuses on identifying emotions, 
negative automatic thoughts, cognitive distor-
tions and then modifying them through the use 
of appropriate interventions. In the next phase, 
interventions are increasingly focused on the 
intermediary assumptions and key beliefs of the 
patient. The last phase of therapy is a summary 
and termination of the therapeutic process and 
prevention of relapse.

Cognitive-behavioral psychotherapy based on 
Beck’s model has repeatedly proved its effective-
ness while working with many disorders, includ-
ing depression [13, 18, 19]. The severity of clinical 
symptoms of depression often fails to be directly 
related to the severity of neurocognitive dysfunc-
tions, and full remission of clinical symptoms 
often does not lead to remission of neuropsycho-
logical deficits [4, 5, 8, 20]. In Beck’s model, there 
are no interventions that would focus directly on 
neuropsychological deficits typical of depression 
and concerning executive functions or attention. 
Randomized studies conducted by Porter et al. [5] 
and Groves et al. [9] showed that in patients who 
participated in cognitive-behavioral psychothera-
py based on this model, there were no significant 
changes in neuropsychological deficits despite 
significant clinical improvement. Those deficits 
involved executive functions, memory and ver-
bal learning, as well as processing speed. These 
results require confirmation in further research, 
but they show possible limitations in Beck’s ther-
apeutic model. An interesting development of 
Beck’s concept aimed at the neuropsychological 
sphere is the metacognitive model of depression 
proposed by Wells [21].

The metacognitive model 

Wells’s model assumes that the tendency to 
negative thinking and dysfunctional beliefs 
are important elements in the development 
and maintenance of mental disorders, includ-
ing depression (which is consistent with Beck’s 
model) [21]. Wells concentrates on the repeti-
tive, unhelpful patterns of thinking, beliefs about 
thinking (metacognitive beliefs), and attentional 
bias forming the so-called 'cognitive attentional 
syndrome' (CAS) [21]. The CAS consists of the 
processes worrying, directing attention to the 
threat, and the use of unhelpful coping strategies 
that sustain negative thinking processes. In con-
trast to Beck’s theory, in Wells’s model, negative 
thoughts are considered a trigger factor activat-
ing dysfunctional ways of processing or thinking. 
These, on the other hand, play a key role in devel-
oping and sustaining symptoms. The metacogni-
tive model does not focus directly on the content 
of negative thoughts (e.g. "I am worthless"), but 
on how the individual processes it (e.g. ruminates 
or worries about it). The metacognitive model of 
depression is composed of [21]:

positive meta-beliefs about the need to rumi- ›
nate as a way to reduce depressive symptoms 
or find a way to solve the problem,
negative meta-beliefs about the inability to  ›
control ruminations, the risks associated with 
depression, and the individual’s own vulner-
ability,
reduced meta-ruminating awareness, ›
CAS (ruminating, focusing on the threat,  ›
unhelpful coping strategies).
The metacognitive model of depression was 

presented in Figure 1. 
The two depression therapies based either 

on the metacognitive model or on Beck’s model 
have a lot in common. In both therapies, patients’ 
activation, increasing their motivation, as well as 
changing their behavioral patterns that support 
the disorder are important elements. Also, both 
are aimed at the reconstruction of negative beliefs 
using similar therapeutic techniques. However, in 
the case of metacognitive therapy the focus is on 
identifying and changing the meta-beliefs, both 
negative and positive. An important difference 
in the therapeutic process, especially important 
in the deliberations on the impact of therapy on 
neuropsychological deficits, lies in attention 
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training techniques (ATT) and detached mindful-
ness, which is the central element of metacogni-
tive therapy [21]. ATT consists of three elements 
that are practiced during the therapy:

selective attention (keeping the patient’s  ›
attention on specific sound stimuli and ignor-
ing others),
attention switching (shifting attention of  ›
the patient to different sound stimuli at an 
increasing rate), 
divisibility of attention (deepening and main- ›
taining attention to various sound stimuli 
simultaneously).
The detached mindfulness is understood by 

Wells (2009) as a state of awareness of inter-
nal cognitive experiences (thoughts, memories, 
beliefs, imaginings, etc.) without engaging in 
their assessment, control, suppression, change 
or behavioral response to them. This experience 
is lived as independent of the whole experience 

of yourself, from the perspective of the observ-
er. This skill develops during therapy through 
a series of exercises conducted during the ses-
sion, as well as in the form of homework [21]. 
ATT and detached mindfulness are interventions 
whose aim is to increase self-awareness, mini-
mize perseverative thinking patterns in the form 
of ruminations, engage in unhelpful behaviors 
and increase the flexibility of attention. From the 
neuropsychological perspective, these are ele-
ments that can be directly related to the opera-
tion of executive functions whose deficits are 
characteristic of depression. The executive 
functions are a complex system that supervis-
es, controls and directs the cognitive activity of 
the individual [22, 23]. The meta-level of cogni-
tive functioning, which is key in Wells’s model, is 
to a large extent identical with the role of execu-
tive functions. ATT and detached mindfulness as 
an essential element of the therapeutic process 

�

„I’m fat”

„Thinking about it will make me do 
something about it eventually”

„I do not control it”, „I’m useless” 

„what people will think”, „they will 
look at me”, „they will think I’m 

disgusting”, „after all I’m disgusting”…

Figure 1. Metacognitive model of depression. Source: based on Wells (2009)
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enable a direct impact on possible deficits in this 
area of neuropsychological functioning. Previous 
research seems to confirm this thesis. Metacog-
nitive therapy has been shown to be effective in 
reducing both clinical symptoms of depression 
[24, 25] and improving neuropsychological defi-
cits [26, 27]. Groves [9] compared in randomized 
studies the effectiveness of cognitive-behavior-
al psychotherapy according to both Beck’s and 
Wells’s models in reducing neuropsychological 
deficits. After the end of therapy, the group of 
patients who participated in Wells’s metacogni-
tive therapy was characterized by a significantly 
greater improvement in the scope of attention 
and executive functions in comparison with the 
group in therapy according to Beck’s model. The 
metacognitive model, seems to have an advan-
tage over Beck’s model of therapy in improv-
ing neuropsychological deficits in patients with 
depression. According to the author’s knowledge, 
these are the only studies so far comparing the 
effectiveness of various psychotherapeutic mod-
els in terms of changes in neuropsychological 
functioning in depression and further research in 
this area is necessary.

Mindfulness-based and accep-
tance and commitment therapies 

Elements of metacognitive therapy are also pres-
ent in approaches belonging to the so-called 
third wave of cognitive-behavioral psychothera-
py, namely mindfulness-based cognitive therapy 
(MBCT) and acceptance and commitment thera-
py (ACT). Both approaches are used in psycho-
therapy of depression.

MBCT for depression is an extension of the 
stress relief program based on mindfulness creat-
ed by Jon Kabat-Zinn [28, 29]. The MBCT program 
for depression is an eight-week training in the 
development of mindfulness through the regular 
and systematic use of meditation in many forms, 
both at sessions and at home [29, 30]. Mindful-
ness is understood as a special kind of attention, 
conscious, non-judgmental and directed at the 
present moment [28, 29]. All meditation exercises 
rely on the learning of a gentle, purposeful focus 
on the present and appreciating the perception 
of things as they are. In contrast to the detached 
mindfulness of Wells’s model, in MCBT an atten-

tive approach is practiced. It is about directing 
attention not only to the cognitive sphere but also 
to the experiences flowing from the body, emo-
tions or the outside world [21]. Mindfulness train-
ing allows and individual to develop the ability of 
conscious, purposeful attention targeting, great-
er self-awareness of own thoughts and feelings, 
decentration by getting a distanced observer per-
spective for own cognitive or affective processes. 
As a result, the tendency to identify with them 
and automatically react to them decreases. This 
allows the individual to reduce inefficient thought 
processes (in particular ruminating and worry-
ing) and unhelpful prevention strategies that are 
characteristic of depression [29, 30]. 

The acceptance and commitment therapy is 
a relatively new approach derived from the cog-
nitive-behavioral trend. The primary goal of ACT 
is to increase psychological flexibility. This goal 
is achieved through the use of psychological 
interventions based on mindfulness (in the same 
sense as in MCBT) and acceptance combined 
with strategies of behavior modifications [31, 32]. 
Psychological flexibility is understood here as the 
ability to fully, consciously experience the pres-
ent moment, "here and now", and behave in a way 
that allows achieving goals consistent with the 
values of the individual [31, 32]. It consists of: 

contact with the present moment (careful,  ›
conscious experience and getting involved in 
everything that is happening at the moment),
acceptance (of painful feelings, all other feel- ›
ings, desires, emotions as they are and making 
them a place in the field of our experience),
I as a context (awareness of thoughts, feel- ›
ings, experiences, actions, conscious obser-
vation of them from cognitive distance, taking 
the perspective of an observer),
values (desirable characteristics of action,  ›
ideals of directing action),
involved activity (effective action in accor- ›
dance with professed values),
cognitive defusion (distancing oneself from  ›
one’s own cognitive processes, not identify-
ing with them, not engaging automatically in 
them).
People with depression are characterized 

by a lack of psychological flexibility. They avoid 
experiencing negative emotions or thoughts. 
They are characterized by limited self-awareness 
and cognitive fusion with negative beliefs (typi-
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cal of depression). In ACT, the immediate goal of 
working with a depressed patient is not to reduce 
symptoms, but to release and develop those ele-
ments that block the individual’s psychological 
flexibility. Relief of depressive symptoms is treat-
ed as a desirable and highly probable side effect 
of increasing the individual’s psychological flex-
ibility [31]. 

Both ACT and MBCT in their therapeutic 
interventions focus on cognitive elements that 
have proved effective in the metacognitive mod-
el in working on neuropsychological deficits in 
depression. These models develop thinking at 
the meta-cognitive level, increase self-awareness 
and attentive, flexible and conscious directing of 
attention. They develop the ability to take a dis-
tanced, decentered perspective on experienc-
es, as well as the ability to not react in an auto-
matic manner in response to thoughts, impulses 
or emotional states that arise in the mind. Skills 
developed in these therapies are related to the 
efficiency of executive functions [22, 23]. How-
ever, according to the author's knowledge, there 
are no studies to date focusing on the effective-
ness of ACT and MBCT in neuropsychological 
deficits reduction in depression. A meta-analy-
sis [33] allows to formulate cautious predictions 
about a possible positive impact on this area 
also in people with depression — in particular on 
the selectivity of attention, working memory and 
executive functions.

Cognitive remediation 

As indicated earlier, the problem of neuropsy-
chological deficits is often overlooked during the 
therapeutic process, and psychological interven-
tions focus on other areas of patient functioning. 
Cognitive-behavioral psychotherapy is a model 
that integrates various techniques and influences 
after empirically verifying their effectiveness [15]. 
It is reasonable to look for methods that could 
increase its effectiveness in working on neurop-
sychological dysfunctions. An idea worth consid-
ering is the introduction of the so-called cogni-
tive remediation (CR) interventions into therapeu-
tic protocols (like using ATT in Well’s model). CR 
showed its effectiveness, among others, in work 
with schizophrenic patients, elderly patients and 
brain injuries [5, 22, 34].

CR should be treated as a general name for 
psychological interventions aimed at working with 
specific cognitive processes. The choice of meth-
ods should therefore be preceded by an appropri-
ate diagnosis of existing neuropsychological defi-
cits. In the light of current studies in depression, 
there are usually difficulties in the efficiency of 
executive functions, attention and working memo-
ry [5, 7]. Besides ATT, there are many interventions, 
both standardized and quality, which can be used 
to develop these neuropsychological functions 
[22]. There are also many CR protocols and com-
puterized stimulation packages for neuropsycho-
logical functions that still require adequate empir-
ical validation [35]. An example of such a protocol 
is the CR program for anorexia created by Tachan-
turia, Davies, Reeder and Wykes [27], whose effec-
tiveness has been empirically confirmed [36]. 
After some modifications, this program could be 
adapted to the needs of patients with depression. 
Particularly noteworthy is the study by Priyam-
vada et al. [37], who focused on the effectiveness 
of the CR program in patients with depression 
lasting for a minimum of 2 years. The authors cre-
ated a 15-session program for the rehabilitation 
of cognitive attention and memory in depressive 
patients, which significantly improved the effi-
ciency of these functions in the study population 
[37]. Despite the promising results, the study had 
its limitations. Only 30 patients took part in it and 
there was no control group, which significantly 
limits the possibility of generalizing conclusions 
drawn from the results of the study. This program 
does not require any specialized hardware or soft-
ware licenses and could be easily replicated or 
adapted to existing cognitive-behavioral depres-
sion protocols for further validation.

Conclusions

Neuropsychological deficits in depression are 
a significant therapeutic challenge. Despite their 
clinical improvement, they often remain even in 
a state of complete remission. Their occurrence is 
associated with poor therapeutic prospects, worse 
socio-occupational functioning after therapy, 
and a higher risk of relapse [4, 5, 38]. There is still 
a marked lack of research on neuropsychologi-
cal functioning in mood disorders, and in particu-
lar on therapeutic (pharmacological and psycho-
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therapeutic) impacts on this sphere of functioning. 
Beck’s model of depression does not include inter-
ventions directed to neuropsychological process-
es, which would be a neuro-cognitive basis for the 
theorized mechanisms responsible for the devel-
opment and maintenance of depression. Newer 
trends of cognitive-behavioral therapy involve more 
neuropsychological processes. This is especially 
true for the metacognitive model, which focuses on 
the meta-level of thinking and includes training of 
various aspects of attention (ATT), as well as train-
ing of detached mindfulness as an integral part of 
the psychotherapy process. Available empirical 
studies indicate that this model is more effective in 
reducing neuropsychological deficits than Beck’s 
model [9]. ACT and MBCT therapies also focus on 
the development of skills that are related to the 
efficiency of executive functions and flexibility of 
attention, i.e. cognitive processes whose deficits 
are characteristic of depression. However, research 
is needed to confirm their effectiveness in reduc-
ing neuropsychological deficiencies compared to 
other therapeutic models. Methods that can be 
used to enrich cognitive-behavioral therapies and 
increase their effectiveness are interventions in the 
field of cognitive remediation, which until now have 
usually been used as a separate form of therapy. 
The metacognitive model by Wells with his ATT 
shows that these methods can be a complemen-
tary part of the classical psychotherapeutic inter-
vention. However, before new models and thera-
peutic protocols are created and the availability 
of empirical research on the effectiveness of neu-
ropsychological deficits therapy is increased, all 
cognitive-behavioral psychotherapists should pay 
more attention to this aspect of the patient’s func-
tioning. Specialists will be able to get a full picture 
of the patient's condition. Neuropsychological 
functioning evaluation using standardized tools 
is worth considering as a standard when working 
with depressed people. Future research on treat-
ing depression and preventing relapse should be 
oriented towards the neuropsychological sphere. 
Improving the cognitive functioning of patients will 
contribute to optimizing prognosis.
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