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Abstract b
Objective: Major Depressive Disorder and anxiety disorders are some of the most prevalent and disabling psy-
chopathological conditions and are often associated with changes in cognitive functioning. Among the potentially
affected domains, working memory is particularly relevant due to its central role in maintaining, updating, and
manipulating the information necessary for the regulation of goal-oriented behavior. Despite increasing research
in this area, the evidence regarding the impact of these disorders on working memory remains heterogeneous and
marked by inconsistent results. The present study aimed to analyze and critically synthesize the available empirical
evidence on the impact of major depressive disorders, anxiety disorders and their comorbidity on working memory
performance in adults, compared to individuals without mental disorders.

Methods: For this purpose, a systematic review of the literature was carried out according to the PRISMA rec-
ommendations. The literature search was conducted in the Web of Science, Scopus and ScienceDirect databases,
covering studies published between 2015 and 2025. After the process of identification, screening, evaluation of eli-
gibility and application of the criteria defined according to the PICO model, four studies were included in the final
qualitative synthesis.

Results: The results suggest that major depressive disorder and anxiety disorders are associated with changes in
working memory performance, particularly in tasks characterized by high cognitive load, emotional interference,
prolonged maintenance of information and greater demands for attentional control. However, the evidence ana-
lyzed does not support the existence of a global and uniform deficit of working memory. On the contrary, the results
point to a pattern of lower efficiency of cognitive control, manifested through greater vulnerability to interference,
slowing processing and increased difficulties in cognitively demanding conditions. In addition, there was a high
methodological heterogeneity among the included studies and a lack of research specifically dedicated to the role of
comorbidity between depression and anxiety. It is thus concluded that the impact of major depressive disorder and
anxiety disorders on working memory seems to reflect mainly changes in the functional efficiency of cognitive control
mechanisms, rather than a generalized reduction in mnesic capacity.

Conclusions: These data reinforce the need for future research with more standardized methodologies, greater con-
trol of confounding variables and increased attention to the impact of comorbidity on cognitive processes.
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Introduction

The present study is part of the line of research focused on the
understanding of psychological and psychopathological process-
es that affect cognitive functioning. Its focus is on the relation-
ship between Major Depressive Disorder (MDD) and/or anxiety
disorders and cognitive performance, with particular emphasis
on working memory (WM) as a core component of executive
functions (EF). Through a systematic review of the literature,
we seek to organize the existing evidence to clarify how these
disorders, and their comorbidity, are associated with changes in
cognitive performance in adult populations.

Theoretical Background

Psychological Constructs

Depressive Disorders

Depressive disorders are subdivided into different types, includ-
ing disruptive mood dysregulation disorder, major depressive
disorder (PDM), persistent depressive disorder (dysthymia),
premenstrual dysphoric disorder, substance/medication-induced
depressive disorder, depressive disorder due to another medical
condition, as well as specified and unspecified forms [1]. Among
these, the PDM is considered the most representative form, be-
ing frequently used as the classic model for the study of depres-
sion [2]. For this reason, the present systematic review will focus
exclusively on this diagnostic category.

MDD is a psychopathological condition characterized by pro-
found and persistent changes in the affective, cognitive, and
neurovegetative domains, which significantly compromise the
individual's overall functioning. This represents one of the main
causes of disability in the world and it is projected that, by 2030,
it will occupy the first place in the world ranking of diseases with
the greatest impact, surpassing cardiovascular and oncological
diseases [3]. It is a condition that is often recurrent and tends to
be chronic, with debilitating effects both for the patient himself
and for his family members [4]. In the European Union, approx-
imately 50 million individuals live with this condition, with Por-
tugal being one of the most affected countries [5].

Anxiety Disorders

In relation to anxiety, pathological anxiety is characterized by
excessive intensity, prolonged duration of symptoms, and sig-
nificant interference with the individual's social, occupational,
and academic functioning, compromising their psychological
well-being [6]. In fact, the literature has shown that anxiety dis-
orders are associated with high levels of functional disability,
resulting in a substantial limitation of quality of life [7, §].

Anxiety disorders include various pathological conditions, such
as Specific Phobia, Social Anxiety Disorder (SBP), Panic Dis-
order (PP), Agoraphobia, Generalized Anxiety Disorder (GAP),
Separation Anxiety Disorder (SAD), Selective Mutism, Sub-
stance/Medication-Induced Anxiety Disorder, Anxiety Disorder
Due to Another Medical Condition, as well as unspecified or
otherwise specified forms. These disorders are essentially distin-
guished by the stimuli or situations that trigger the anxious re-
sponse and the associated cognitive content, although they have
a high rate of comorbidity between them.

Currently, anxiety disorders are the most prevalent group of
mental disorders globally, with an average rate of 7.3%. Recent
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data indicate that Portugal even has the highest prevalence rate
among 204 countries analyzed [9, 10].

Comorbidity Between Depression and Anxiety

The high prevalence of these conditions translates into a signifi-
cant burden on health systems and society in general. In addition
to emotional distress, depression and anxiety are associated with
considerable functional disability, compromising performance
in work, academic, and social contexts. The emotional, somatic
and behavioural symptoms of these disorders have repercussions
in multiple areas of daily functioning, limiting the autonomy,
productivity and quality of life of affected individuals [11].

In the cognitive domain, these disorders demonstrate a signif-
icant impact, as evidenced by studies documenting consistent
deficits in sustained attention, concentration, decision-making,
and memory [12-14], deficits that fit into the functioning of EFs,
understood as higher-order processes responsible for regulating
behavior, adapting to complex contexts, and coordinating cogni-
tive resources [15-17]. Among these domains, working memory
(WM) stands out, whose dysfunction has been associated not
only with impairments in learning and problem-solving, but also
with emotional regulation and inhibitory control, both of which
are fundamental for daily functioning [18, 19].

The delimitation to the PDM was adopted for reasons of con-
sistency and comparability, since the PDM is the most used ref-
erence in the clinical and neuropsychological investigation of
depression, presenting relatively stable diagnostic criteria and an
abundant empirical body, which facilitates the systematic syn-
thesis of results. In contrast, in the anxiety domain, the relevant
literature on cognitive performance is more often distributed
among multiple diagnostic entities, with high overlap and tran-
sition between conditions over time, and it is methodologically
unrealistic to restrict the review to a single disorder without in-
curring in a substantial omission of evidence [20, 21].

Cognitive Constructs

Executive Functions: Definition and Componentes

The concept of executive functions (EF) is widely used in the
neuropsychological literature, although there is no completely
consensual definition. In general, EF refers to a set of higher-or-
der cognitive processes responsible for the intentional regulation
of behavior, thought, and emotion, allowing the individual to act
in a goal-oriented manner and adapt to new or complex contexts
[22].

The origins of the concept date back to classical neuropsychol-
ogy, namely the work of Luria, who demonstrated that frontal
lobe lesions are associated with deficits in planning, self-regu-
lation and behavior control, even when other EFs remain rela-
tively preserved. These clinical observations supported the idea
of a supervisory system responsible for the coordination and
integration of distinct mental processes, later conceptualized as
executive functions [23].

In parallel, in the field of cognitive psychology, it was intro-
duced the TM model, in which the central executive was initially
conceived as a component of general coordination. Its definition
as an attentional control system responsible for the coordination
of temporary storage subsystems was subsequently developed
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and clarified [24-28]. Although the central executive and the EF
emerged in distinct theoretical traditions, both describe mecha-
nisms of cognitive control and self-regulation. In contemporary
literature, the central executive is often interpreted as a function-
al subset of EF, particularly associated with attentional control,
information updating, and simultaneous task management.

The conceptualization proposed by Lezak consolidated the no-
tion that EF corresponds to the dimension of behavior that gov-
erns the way it is initiated, organized and monitored, underlining
its supervisory role over the other cognitive processes. This per-
spective emphasizes that executive functioning is determinant
for autonomy and functional adaptation, and its preservation can
mitigate the impact of deficits in other cognitive areas [29, 30].

Currently, it is understood that EF is mobilized mainly in situ-
ations in which automatic responses are inadequate, requiring
deliberate effort, conscious control and behavioral flexibility
[31, 32]. Its functioning implies the ability to resist immediate
impulses, maintain active goals, select appropriate strategies and
adjust behavior according to contextual demands.

In a relatively consensual way, the literature identifies three core
components of EF: (a) inhibition, which encompasses behav-
ioral self-control and control of cognitive interference; (b) MT,
responsible for the maintenance and temporary handling of the
relevant information; and (c) cognitive flexibility, which allows
you to switch between rules, strategies, or mental perspectives.
From these basic functions emerge higher-order executive pro-
cesses, such as planning, reasoning, and decision-making [33-
35].

It is important to note that these components operate in an in-
terdependent manner, both functionally and neuroanatomically,
so the impairment of one of them tends to have repercussions
on the overall functioning of the executive system. Thus, EF is
generally described as an integrated set of self-regulation mech-
anisms responsible for the organization of cognitive, behavioral,
and emotional activity [36, 37].

Although this revision focuses on TM, the reference to EF plays
a structuring role. EF functions as a conceptual "umbrella" that
integrates TM with other control mechanisms (e.g., inhibition
and flexibility), allowing to justify why TM tasks differ in the
executive subprocess they recruit and why emotional changes
can impact cognitive performance broadly. Thus, TM is treated
as a core component of EF and as a target that is particularly sen-
sitive to interference and attentional control, justifying the selec-
tion of evaluation paradigms that, although distinct, converge in
the requirement for maintenance/manipulation/updating under
load [38, 39].

Despite its theoretical and clinical relevance, the delimitation
of EF remains the subject of debate. WM, attention, and other
executive processes should not be understood as equivalent con-
structs, but as partially interdependent domains, often involved
simultaneously in the performance of complex cognitive tasks.
This functional overlap can make it difficult to interpret empiri-
cal results in isolation and requires a clear operational definition
of the cognitive domain assessed, particularly in clinical and re-
search settings [40-43].
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Working Memory

Memory, as a process, refers to the set of dynamic mechanisms
for encoding, storing and retrieving information, allowing the re-
tention of past experiences, the use of them in the present and the
projection of future scenarios. Traditionally, structural models
have distinguished between sensory, short-term, and long-term
memory. The transition of information between these systems
depends on processes of coding, repetition and consolidation,
which sustain the lasting storage and integration of experience
[44-47].

However, with the advancement of cognitive research, the need
arose to distinguish processes of passive retention of informa-
tion from those that involve the active manipulation of con-
tent. It was in this context that the concept of working memory
emerged, which replaced the traditional conception of short-
term memory by emphasizing an active system of information
maintenance and transformation, fed both by newly acquired
stimuli and by recovered representations of long-term memory.
Its main function is to establish a dynamic bridge between newly
acquired sensory information and previously stored knowledge,
allowing the integration and active processing of information. In
other words, TM works as a dynamic bridge between immedi-
ate perception and previously stored knowledge, underpinning
crucial cognitive operations such as language comprehension,
mental calculations, following multiple instructions, making de-
cisions under load, and solving problems in real time [48].

Therefore, the choice of TM as a central focus is justified be-
cause it functions as a core mechanism of cognitive control,
particularly associated with the active maintenance of goals and
resistance to internal and external interference. In contemporary
perspectives, TM capacity is understood less as "storage" and
more as controlled attention, determining to maintain relevant
representations under competition from distractions, intrusive
thoughts or automatic response tendencies that need to be inhib-
ited. This formulation is especially pertinent in cases of depres-
sion and anxiety, given that rumination and intrusive thoughts
can be conceptualized as forms of persistent internal interfer-
ence, consuming control resources and degrading the updating
and maintenance of information relevant to the task (49, 50).
Thus, by focusing on TM, the review not only evaluates a spe-
cific executive domain, but also explores a plausible mechanism
through which emotional symptoms translate into functional
limitations in learning, academic/professional performance, and
decision-making [49-52].

In addition to its theoretical relevance, TM also assumes an
obvious ecological importance. Its efficient functioning is in-
dispensable not only in everyday academic and professional
contexts, in which it is necessary to maintain active objectives
simultaneously with the management of distractions, establish
priorities in environments of high time pressure or alternate res-
olution strategies according to the demand of the task, but also
in multiple day-to-day situations. Examples of this are following
instructions while doing another activity (such as cooking and
talking), remembering routes while driving, mentally managing
a shopping list or planning the steps of a household task. Deficits
in this domain often translate into errors, slowness, difficulties
in completing tasks and loss of productivity, thus revealing the
direct impact of TM on functional performance [53, 54].
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It is important, however, to recognize that MT is a heterogeneous
construct, often operationalized by tasks that capture partially
distinct subprocesses. For example, n-back tasks typically eval-
uate updating/monitoring under continuous load, while complex
span tasks (e.g., operation span, reading span) tend to recruit
attentional control to maintain objectives and resist interference
during a concurrent task. In addition, common clinical measures
such as Digit Span backward and Letter—Number Sequencing,
often used as indicators of WM, may vary in the requirement
for manipulation and sensitivity to strategies, which affects com-
parability between studies. This scenario converges in the so-
called "task impurity" problem, according to which performance
in TM/EF tasks results from the inevitable combination of ex-
ecutive and non-executive processes, such as processing speed,
basic attention, instruction comprehension, and motivational
variability, leading to modest correlations between supposedly
equivalent tasks and inconsistent results in the literature. For a
systematic review, this point is critical. The differences between
studies may reflect, in part, not "real" clinical discrepancies, but
differences in the predominantly recruited TM subprocess and
the degree of psychometric impurity of each paradigm [55-57].

Having defined the central concepts of this dissertation, it is now
important to understand how these constructs are articulated
with each other. Recent literature has shown that the cognitive
deficits observed in individuals with depression and anxiety do
not arise in isolation but are closely linked to shared neurobio-
logical and cognitive-affective mechanisms. In this sense, it is
essential to examine the circuits and processes that can link de-
pression and anxiety disorders to executive difficulties, to justify
the plausibility of the relationship between these clinical condi-
tions and changes in TM performance[58, 59].

Mechanisms/Theoretical Bridging

Depression and anxiety share consistent changes in front limbic
circuits, responsible for the integration between emotion regula-
tion and cognitive control. Structural and functional neuroimag-
ing studies have documented dysfunctions in networks involving
the prefrontal cortex (PFC), particularly dorsolateral (DLPFC),
ventrolateral (VLPFC) and orbitofrontal (OFC) regions, as well
as the anterior cingulate cortex (ACC), the amygdala and the
hippocampus. The integrity of these connections is essential to
maintain self-regulation and flexible adaptation, their dysfunc-
tion often translates into EF deficits, namely in TM, inhibitory
control and cognitive flexibility [60-66].

From a cognitive-affective point of view, several mechanisms
explain why individuals with depression and anxiety tend to
have executive and TM deficits. First, rumination, understood
as the tendency to process negative content in a repetitive and
self-reported way, interferes with the updating of WM, keep-
ing irrelevant information active and consuming cognitive re-
sources. Second, the attentional bias toward threatening stimuli,
characteristic of anxiety, leads to increased hypervigilance and
difficulty diverting attention, impairing executive functioning
in tasks that require focus and resistance to distraction. Final-
ly, emotional dysregulation compromises the effectiveness of
response inhibition and monitoring processes, requiring less ef-
ficient compensatory recruitment [67-70]. The high comorbidi-
ty between MDD and anxiety disorders further reinforces this
hypothesis. Epidemiological studies indicate that about 45.7%

Page No: 04 /

www.mKkscienceset.com

of individuals with MDD throughout their lives also had at least
one anxiety disorder. Similarly, depressive symptomatology is
observed in approximately 43% of cases of generalized anxiety
and in up to 70% of cases of social anxiety. From a neurobiolog-
ical point of view, this coexistence seems to reflect common al-
terations in corticolimbic networks, which affect both emotional
regulation and executive control. Longitudinal investigations
also suggest that, in many cases, anxiety precedes depression,
functioning as a risk factor for its development [71-77].

In summary, the convergence of: (i) frontolimbic dysfunc-
tions, (ii) cognitive-affective processes that overload TM and
inhibitory control (rumination, attentional bias, emotional dys-
regulation), and (iii) high comorbidity between depression and
anxiety, supports the expectation of EF deficits, particularly TM.
These deficits are not only a theoretical marker, but have direct
relevance to the understanding of functional difficulties in the
academic, professional and social performance of these individ-
uals.

Notwithstanding the plausibility of fronto-limbic and cogni-
tive-affective mechanisms, it is important to recognize that defi-
cits observed in TM tasks may also reflect confounding factors
that function as confounders, including psychomotor slowing,
fatigue, sleep deprivation, inadequate nutritional status, varia-
tions in effort/motivation, symptomatic severity, and effects of
psychotropic medication, which may affect hits and reaction
times independently of executive changes "pure". For this rea-
son, this review systematically records relevant clinical and
methodological variables (e.g., medication, comorbidities, and
performance metrics), interpreting outcome patterns in light of
these potential sources of heterogeneity [78].

Consequently, it is essential to synthesize the available evidence
on TM and nuclear executive functions in adults with depression
and/or anxiety, explicitly considering comorbidity, to clarify the
magnitude and consistency of the deficits observed.

In recent decades, research on the impact of PDM and anxiety
disorders on EF has intensified but remains characterized by
theoretical and methodological fragmentation. Comparing key
studies, it is observed that highlights the wide heterogeneity of
the paradigms used, namely from classic inhibition tasks, such
as Stroop or Go/No-Go, to more demanding assessments of cog-
nitive updating and flexibility. While some studies privilege in-
hibition paradigms to characterize executive deficits in PDM,
others, emphasize methods centred on updating and flexibility,
often with differentiated samples and instruments. This meth-
odological disparity results in inconsistent findings and makes
it difficult to make solid comparative syntheses of the specific
impact of each disorder on EF. Thus, the absence of instrumental
standardization and the diversity of sample areas are relevant
obstacles to the production of robust conclusions in this domain
[79].

Another relevant aspect is that many reviews do not clearly dis-
tinguish between adult and adolescent populations, nor do they
focus on the core components of EF, namely TM. This occupies
a central place in contemporary executive models, but remains
underrepresented in critical syntheses, and is often analysed in-
directly or in conjunction with other domains.

J Psych and Neuroche Res 2026



Additionally, although the high comorbidity between depression
and anxiety is clearly established in epidemiological studies,
such diagnostic overlap is rarely systematically investigated as a
potential moderator in the relationship between these disorders
and cognitive performance. The available literature, although
robust regarding the documentation of executive deficits asso-
ciated with both conditions, lacks comparative reviews that ex-
plicitly consider the isolated and joint impact of these disorders
in adult populations, with particular attention to TM. This gap
reveals not only the need for more refined analyses of the role
of comorbidity in outcome variation but also emphasizes the
importance of investigations aimed at discriminating patterns
of impairment that can guide clinical assessment and specific
interventions. Thus, there remains a significant void in current
knowledge about how the coexistence of depressive and anxious
symptoms modulates executive capacities and, in particular, TM
in adults.

Thus, it is justified to carry out a systematic synthesis of the
evidence regarding the performance of working memory in
adults with Major Depressive Disorder and anxiety disorders,
explicitly considering the role of comorbidity. Such an approach
will clarify consistent patterns of cognitive impairment and fill
a relevant gap in the literature on executive functioning in these
clinical conditions.

Objectives and Research Question

In view of this scenario, the present systematic review is guided
by the following research question, formulated according to the
model Population, Intervention/Clinical Condition, Comparison
and Outcome/Outcome (PICO) (cf. Table 1): In adults, what is
the impact of major depressive disorder, anxiety disorders and
their comorbidity on working memory performance, compared
to individuals without mental disorder?

The overall objective is to synthesize and compare the available
empirical evidence on TM performance in adults with MDD,
anxiety disorders, and comorbid presentations, compared to
healthy individuals. As specific objectives, it is intended to: (i)
systematically identify empirical studies that evaluate TM in

adults with MDD and/or anxiety disorders with a healthy con-
trol group; (ii) to compare, whenever possible, performance on
memory tasks between isolated and comorbid presentations; (iii)
to analyze the consistency and variability of the results consid-
ering evaluation paradigms and methodological characteristics;
and (iv) critically evaluate limitations and gaps, with implica-
tions for neuropsychological assessment and future investiga-
tion [80].

Methodology

Type of study and methodological framework

The present research consists of a systematic review of the liter-
ature, whose objective is to synthesize and critically compare the
available empirical evidence on working memory performance
in adults with Major Depressive Disorder, Anxiety Disorders
and comorbid presentations, compared to individuals without
mental disorder.

The review was conducted in accordance with the recommen-
dations of PRISMA, with the purpose of ensuring transparency,
traceability, and reproducibility of all stages of the methodolog-
ical process, from the identification of studies to the final syn-
thesis of evidence.

Before the beginning of the bibliographic research, an a prio-
ri methodological protocol was defined, in which the research
question, the eligibility criteria, the databases to be consulted,
the research strategy, the process of selecting the studies and the
data extraction and synthesis plan were established. Although
this protocol has not been formally registered on internation-
al platforms (e.g., PROSPERO), all methodological decisions
were outlined in advance and maintained throughout the review,
to minimize the risk of bias and decisions based on the results
obtained [81].

The research question was formulated according to the PICO
model , ensuring the correspondence between the target pop-
ulation, the clinical conditions under analysis, the comparison
group and the cognitive outcome of interest, namely TM.

Table 1: Formulation of the research question according to the PICO model

Application Definition

Element

P - Population

Target participant group of Research

Adults

I Intervention / Condi-

Clinical Condition or

Major Depressive Disorder and/or

tion
Clinical Disorder in Analysis Anxiety Disorders
C — Comparison Reference group used Adults without mental disorders for comparison
O — Outcome Domain or variable evaluated meméria | Performance Eligibility Criteria Executive
de trabalho, enquanto componente das functions
Eligibility Criteria Population

The inclusion and exclusion criteria of the studies were defined
according to the PICO model, with the aim of ensuring concep-
tual coherence, scientific relevance and reproducibility of the se-
lection process of the studies included in the review. The use of
this framework allowed the eligibility criteria to be systematical-
ly aligned with the research question and the specific objectives
of the review, in line with the PRISMA recommendations.
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The target population of this review included exclusively adults,
aged 18 to 65 years, diagnosed with Major Depressive Disorder
and/or Anxiety Disorders. The restriction to the adult population
is justified by the intention to examine the impact of these dis-
orders on phases of the life cycle characterized by relative cog-
nitive stability, minimizing the influence of maturational factors
typical of adolescence, as well as processes of cognitive decline
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associated with aging. Clinical diagnoses should be defined ac-
cording to recognized criteria of the Diagnostic and Statistical
Manual of Mental Disorders, in its fifth version and fifth version
with revised text (DSM-5 or DSM-5-TR) or the International
Classification of Diseases, in its 10th or 11th version (ICD-10
or ICD-11), and diagnoses established through structured or
semi-structured clinical interviews are accepted, or by formal
clinical evaluation reported by the authors.

Studies that included samples composed of children, adolescents
or adults over 65 years of age were excluded, as well as studies
with mixed age samples when it was not possible to isolate data
referring to the adult population.

Intervention

As the present systematic review focused exclusively on obser-
vational studies, the intervention criterion was not applicable.
The exposure variable considered corresponded to the presence
of MDD, anxiety disorders or comorbid presentations, and its
association with performance in TM tasks was analyzed.
Studies whose main objective was to evaluate the effect of phar-
macological, psychotherapeutic or cognitive training interven-
tions were excluded, since these do not allow isolating the im-
pact of the psychopathological disorders studied here per se on
the functioning of TM.

Comparator

Only studies that presented a control group composed of healthy
adults, with no current or previous diagnosis of mental disorder,
were included. The inclusion of control groups was considered
an essential criterion, as it allows direct comparison between
clinical and non-clinical participants, ensuring that the differ-
ences observed in cognitive performance can be attributed, with
greater probability, to the presence of the disorders under study.

Studies that did not include a control group or that used ex-
clusively intra-group comparisons or non-validated population
norms were excluded.

Outcome

The primary outcome of the present review was WM perfor-
mance, assessed through objective behavioral measures, ob-
tained through standardized neuropsychological tasks. Classical
tasks widely used in the literature, such as n-back paradigms,
Digit Span backward, Letter-Number Sequencing, Operation
Span and other complex span tasks that involve maintenance and
active manipulation of information, were considered eligible.

Given the inherent heterogeneity of the WM measures, the eligi-
ble tasks were conceptualized according to the dominant subpro-
cess and the main metric reported, recognizing that different par-
adigms are not strictly equivalent. In operational terms, n-back
tasks were considered predominantly indicators of updating/
monitoring under load, with typical metrics such as accuracy,
reaction time (RT) and, when available, sensitivity indices (e.g.,
d"). Complex span tasks, including operation span and reading
span, were considered measures of MT capacity under interfer-
ence and attentional control, usually operationalized by maxi-
mum span, number of correctly recalled items, and/or composite
measures of performance. Subtests widely used in neuropsycho-
logical assessment, such as Digit Span backward and Letter—
Number Sequencing, were considered measures of verbal main-
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tenance/manipulation under specific rules, as described in the
psychometric literature and in standardized clinical instruments.
This classification was used to support qualitative synthesis, re-
ducing the risk of inferring comparative conclusions from tasks
that recruit partially distinct executive processes.

For the purposes of this review, TM was defined as the abil-
ity to actively maintain and manipulate/update relevant infor-
mation under interference, in alignment with contemporary
models that emphasize the attentional control and management
component of competition between representations. Consistent
with this definition, instruments that predominantly assess pas-
sive short-term memory (e.g., Digit Span forward alone), simple
sustained attention, processing speed as the main outcome, or
tasks in which MT is only inferred indirectly without specific,
analyzable metrics were excluded. This delimitation aims to re-
duce conceptual confusion and improve comparability between
studies, recognizing the problem of task impurity and the need to
distinguish TM from adjacent cognitive processes.

Although some studies included additional measures of other
components of EF (e.g., cognitive inhibition or flexibility), only
those that presented explicit and analyzable results related to
WM were included. Studies that assessed only global cognition
or that inferred the functioning of TM indirectly were excluded.

Study Designs

Original quantitative empirical studies were included, with ex-
perimental, quasi-experimental or observational methodologies,
as long as they presented objective data on cognitive perfor-
mance. Case studies, narrative reviews, systematic reviews, me-
ta-analyses, theoretical articles, research protocols, and qualita-
tive studies were excluded because they did not provide directly
comparable results.

Additionally, only studies published in peer-reviewed scientific
journals, written in English, Spanish or Portuguese, and pub-
lished between 2015 and 2025, were considered, to ensure the
inclusion of recent and methodological literature. The identifi-
cation of relevant studies was carried out through a systematic
search in electronic databases, selected for their wide coverage
of scientific literature in the areas of psychology, neuropsychol-
ogy and cognitive sciences. The following databases were con-
sulted: Web of Science, Scopus and ScienceDirect.

These databases were chosen because they allow access to a
wide range of empirical studies published in peer-reviewed jour-
nals, ensuring comprehensive and diverse coverage of relevant
research on MDD and anxiety disorders and cognitive function-
ing in adults.

The research was conducted in a structured manner, combining
descriptors and keywords related to the main components of the
research question, namely: (i) the clinical conditions under study
(PDM and anxiety disorders) and (ii) the cognitive outcome of
interest (MT). The terms were combined using the Boolean op-
erators "AND" and "OR" in order to maximize the sensitivity
of the research and reduce the risk of missing relevant studies.

The following descriptors and key expressions were used,
among others:
"major depressive disorder", "depression", "

anxiety", "anxiety
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n on

disorders", "working memory", as well as terms associated with
classical TM assessment paradigms (e.g., "n-back", "digit span",
"complex span"). The inclusion of these specific terms aimed to
capture studies that explicitly evaluated WM, even when it was
not directly referred to as such in the title or abstract.

The search expressions were adapted to the syntactic specifici-
ties of each database, respecting its internal guidelines, without
compromising the conceptual equivalence between the searches
carried out. Whenever possible, the search was limited to the
title, abstract and keywords fields, in order to increase the rele-
vance of the results obtained.

Additional filters were also applied concerning: the time pe-

riod, with only studies published between 2015 and 2025 being
considered; language, including studies in English, Spanish or

Table 2:

Portuguese; and, regarding the type of document, considering
only original scientific articles and in Open Access.

The option for a deliberately sensitive research strategy, with
relatively broad criteria in the identification phase, aimed to en-
sure the inclusion of as many potentially relevant studies as pos-
sible. The specificity of the selection was subsequently ensured
through the rigorous application of the eligibility criteria in the
screening and evaluation phases of the full text.

All searches carried out were duly documented, including the
date of the search, the database consulted, the search expression
used, the filters applied and the number of records identified.
This information is systematized in Table 2., allowing to ensure
transparency, traceability and reproducibility of the process of
locating the studies.

Database Date Search/Expression/Filters/Applied

Search/Expression/Filters/Applied

ScienceDirect 7 February 2026 publication: 2015-2025;

(“major depressive disorder" OR Year of 353

Theme: Psychology;

Type of "Major Document"

depression" OR "depressive area

Research articles;

Idiome: English,

disorder” OR “anxiety disorder") AND

(“working memory") AND (“n-back” OR

Spanish, Portuguese;

"digit span" OR “operation span" OR

access: Open

“complex span”)

access/Open archive;

Web of Science 7 February 2026 Year of publication: 2015—
2025;

TS = (“major depressive disorder" OR "major 93

depression" OR "depressive disorder"

Theme area Article; Language:

OR "anxiety disorder*" OR generalized Anxiety”

Psychology; Spanish, English

disorder" OR "social

Portuguese;

anxiety disorder" OR "panic type of document:

disorder") AND TS = ("working memory") AND

TS acess: Open Access= (“diagnosis” OR “clinical” OR “patient”)

2026 TITLE-ABS-KEY (“major depressive

Scopus 7 February Year of publication: 2015-2025; 177

disorder" OR "major depression" OR Thematic area: Psychology; type of document

Article; Language: English, Spanish

"depressive disorder" OR "anxiety

"depressive disorder" OR "anxiety

Portuguese; acesso: Open Access;

anxiety disorder" OR "social anxiety

TITLE-ABS-KEY

disorder" OR "panic disorder”) AND

(“working memory””) AND TITLE-ABS-KEY

(“diagnosis” OR “clinical” OR “patient”)

Database Date Search Expression Filters Applied

Number of Results

ScienceDirect7 de fevereiro de 2026 (“major depressive dis-
order" OR “major depression" OR “depressive disorder" OR
"anxiety disorder") AND ("working memory") AND (“n-back”
OR "digit span" OR "operation span" OR "complex span"). Ano
de publicagdo: 2015-2025; Area temética: Psychology; Tipo de
documento: Research articles; Idioma: English, Spanish, Portu-
guese; Acesso: Open access/Open archive; 353.

Web of Science,7 de fevereiro de 2026, TS=(“major depressive
disorder" OR "major depression" OR "depressive disorder" OR
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"anxiety disorder*" OR "generalized anxiety disorder" OR "so-
cial anxiety disorder" OR "panic disorder"), AND TS = ("work-
ing memory") AND TS = (“diagnosis” OR “clinical” OR “pa-
tient”).

Ano de publicag@o: 2015-2025; area tematica: Psychology; tipo
de documento: Article; Language: English, Spanish, Portuguese;
acesso: Open Access, Scopus 7 de fevereiro de 2026 -TITLE -
ABS-KEY (“major depressive disorder" OR "major depression"
OR "depressive disorder" OR "anxiety disorder" OR "general-
ized anxiety disorder" OR "social anxiety disorder" OR "panic
disorder") AND TITLE-ABS-KEY ( "working memory" ) AND
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TITLE-ABS-KEY ( “diagnosis” OR “clinical” OR “patient”).
Ano de publicagdo: 2015-2025; area tematica: Psychology; tipo
de documento: Article; idioma: English, Spanish, Portuguese;
acesso: Open Access.

Selection and Screening Process

The process of selecting and screening the studies followed the
recommendations of the PRISMA guidelines, ensuring transpar-
ency, traceability, and methodological rigor of all stages of the
systematic review.

In the identification phase, 623 records were obtained from the
consulted databases, namely Scopus (n = 177), ScienceDirect
(n = 353) and Web of Science (n = 93). These databases were
selected because they offer broad coverage of relevant scientific
publications in the areas of psychology, neuropsychology and
health sciences, allowing for comprehensive and representative
research on the impact of MDP and anxiety disorders on EF.

All identified records were exported in a format compatible with
bibliographic managers and later integrated into the Mendeley
Reference Manager, used for the initial organization of the re-
sults and for the identification of duplicate records.

After aggregating the results from the different databases, dupli-
cates were identified and eliminated, resulting in a total of 353
unique records. This step was performed before the screening
itself, in order to avoid redundant evaluation of studies.

The 353 unique registrations were then imported into the Rayyan
platform, a digital tool widely used in systematic reviews, which
allows for the structured and transparent application of the eli-
gibility criteria.

The screening of the studies was performed by a single evalua-
tor. At this stage, the titles and abstracts of all the records were
read, with the aim of assessing their relevance to the research

question and the previously defined inclusion and exclusion cri-
teria.

As a result of this initial screening, 324 studies were excluded,
leaving 29 articles considered potentially eligible for in-depth
analysis.

The 29 selected articles were submitted to full reading by the
same evaluator, allowing a detailed evaluation of the methodolo-
gy, the characteristics of the samples, the TM assessment instru-
ments and the presence of appropriate control criteria.

At this stage, 25 additional studies were excluded, mainly due to
the absence of specific and analyzable measures of WM, lack of
an adequate control group, inclusion of uncontrolled confound-
ing comorbidities, and insufficient clinical/methodological de-
scription that would prevent interpretation of the effect of MDP
and/or anxiety on cognitive performance.

The final decision to include the studies was therefore based on
the correspondence between the objectives of the review, the
study population, the type of methodological design, the cog-
nitive assessment instruments used and the results reported in
relation to WM and/or EF. Although this procedure followed
previously defined criteria, the screening of only one evaluator
is a methodological limitation, as it may increase the risk of se-
lection error and bias in the application of the eligibility criteria.
This limitation is taken up again in the discussion of the present
review.

After completing all selection stages, 4 studies fully met the eli-
gibility criteria and were included in the qualitative synthesis of
the present systematic review. The complete process of identi-
fication, screening, eligibility and inclusion of studies is repre-
sented in the PRISMA flowchart (Figure 1), ensuring the trans-
parency and reproducibility of the methodological procedure.

Results axtracted from screening

Sorting (n: 272)

Identification of studies through databases and registries
Idantitication Records identified in the databases (n:
623). Science Dlrect (n: 353), Scopus Tmm—
(m: 117), Web of Science (n: 117)
l
Saating Sorsaning records (n: 353)
l
Publications evaluated for eligiblity (nc 20) s————
Inelisded Tonod studies included in the revin (R )

Recards excluded for reading tithes and abstracts (r: 324)

Exgluded publications: Absence of TM-sxclushe

measues: (nc 8). Mo controd group (n: 10). With
uncontrolled comadbidities (n: 10)

Figure 1: Fluxogram PRISMA

Evaluation of Methodological Quality and Risk of Bias

The methodological quality and risk of bias of the included stud-
ies were assessed using a critical appraisal grid built specifically
for this review (cf. Table 3.). This evaluation aimed to analyze
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the methodological robustness of the studies and identify pos-
sible limitations that could influence the interpretation of the
results related to WM in adults with MDD and/or anxiety dis-
orders.

J Psych and Neuroche Res 2026



Table 3: Assessment of methodological quality and risk of bias

Study Diagnosis/Control Confounder Reported Medication/Statistical
Group Control Analysis/ Overall Risk
Nikolin et al. (2021) (82) Partial Yes Yes Partial
Moderate
Luo et al. (2022) (83) Partial Moder- Yes Yes Partial
ate
Abushalb aq et al. (2021) (84) Yes Yes Yes Partial
Moderate
Songco et al. (2023) (85) Incorrect Yes Yes Partial
Moderate

Criteria considered essential for the analysis of the included
studies were defined, namely: clarity of the clinical diagnosis,
adequacy of the control group, control of confounding variables,
information on medication, adequacy of TM/EF measures and
adequacy of statistical analysis. These criteria were selected
because they are particularly relevant in studies that compare
clinical groups with healthy groups, since differences in diagno-
sis, medication, sample characteristics or instruments used can
interfere with the cognitive results obtained.

Each study was classified in each criterion as "yes", "partial",
"no" or "uncertain", according to the information presented in
the article. Based on this assessment, an overall risk of bias was
assigned, classified as low, moderate or high. This classification
resulted from the joint analysis of the evaluated criteria, pay-
ing special attention to the presence of potential confounding
factors, such as psychotropic medication, differences between
groups, lack of control of relevant variables or insufficient de-
scription of methodological procedures.

Overall, all included studies were at moderate overall risk of
bias. This classification is justified by the fact that, although
studies generally present clear clinical diagnoses, appropriate
control groups and globally appropriate statistical analyses,
there are still relevant methodological limitations that require
caution in interpreting the results.

In the study by Nikolin et al., the diagnosis of MDD was de-
fined according to DSM-5 criteria, the healthy control group was
matched by age and gender, and behavioral and neurophysiolog-
ical measures were used during an n-back task. However, a high
proportion of participants with MDD were on antidepressants,
which is a potential confounder, although the authors conducted
additional analyses to explore the effect of the medication. Thus,
the study was classified as having moderate risk of bias [82].

In the study by Luo et al., the diagnoses of PDM and PAG were
established according to DSM-5 criteria, and participants with
comorbidity between the clinical groups were excluded. The
control group was evaluated through a structured clinical in-
terview, and the statistical analyses controlled for relevant so-
ciodemographic variables, such as age, gender and education.
However, all clinical participants were medicated with selective
serotonin reuptake inhibitors, and the group with anxiety had a
smaller sample size than the group with MDD, which justified
the attribution of moderate risk [83].
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In the study by Abushalbaq et al. (2021), the diagnoses of GWP,
SAD, and PP were confirmed through a structured clinical in-
terview, and psychiatric comorbidities and recent exposure to
psychotropic medication were excluded. These aspects increase
the methodological robustness of the study. However, the use of
a relatively small sample and recruited for convenience limits
the generalizability of the results, so moderate risk of bias was
also assigned.

And, in the study by Songco et al., participants with PDM, par-
ticipants in remission, and never-depressed controls were com-
pared, using an affective complex span task and a pre-recorded
design. The statistical analysis was adequate to the objectives of
the study and allowed us to examine the effect of emotional va-
lence on WM performance. Even so, the control of confounding
variables was considered partial, and the information regarding
the medication is not sufficiently clear in the main body of the
article, justifying the classification of moderate risk [84].

The evaluation of methodological quality was not used as an au-
tomatic criterion for exclusion from studies. Instead, it was con-
sidered as an aid in the interpretation of the results, allowing the
strength and reliability of the evidence presented by each study
to be weighed. Thus, the studies were maintained in the quali-
tative synthesis, but their results were interpreted with caution,
especially when there were limitations related to medication,
sample size, control of confounding variables or heterogeneity
of the paradigms used.

This evaluation was carried out by a single evaluator, which is
a methodological limitation of the present review. In addition, a
standardised critical assessment tool was not used, so the rating
awarded should be understood as a guiding methodological as-
sessment and not as an independent formal assessment of risk
of bias.

Data Extraction

Data extraction from the included studies was carried out sys-
tematically, with the aim of characterizing the samples and
methodological designs, describing the WM measures used, and
allowing a structured synthesis of the results related to WM per-
formance in the clinical groups and in the control groups.

The process was based on the full reading of the four studies
included, with the information recorded in an extraction grid, as
can be seen in Table 4.
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Table 4: Studies Included in the Systematic Review

al., 2021 (84) Cross-sectional

comparison

18 PP vs 24 healthy
controls (adults)

delay MT, n-back (2-,
3-back)

Authors Design Sample Diagnosis MT Assessment Main Results
Nikolin et al., | Experimental study 41 PDM vs 41 n-back (0-,1-, 2-back) | No differences in precision
2021 (82) Cross-sectional controls healthy + Electroencephalo- | (d); RT significantly slower
comparison (adults) gram in PDM; Front P3 increased
by PDM; no differences in
P2 and theta
Luo et al., 2022 Observational 107 PDM, 37 GWP CANTAB (Rapid PDM and PAG < controls
(83) study Cross-sec- | vs 74 Healthy con- Visual Information | in sustained attention, mem-
tional comparison trols (adults) Processing (RVP), ory visual and MTE; No
Pattern Recognition differences robust PDM vs
Memory (PRM), MTE, PAG in MT
Intra-Extra Dimension-
al Set Shift (IED)
Abushalbaq et | Experimental study | 20 PAG, 20 SAD, Long-delay MT, Short | Deficits in GWP and SAD

in tasks long-delay and
n-back; PP = controls;
latent component (Extended
Load/Maintenance) dis-
criminates groups

Songco et al.,
2022 (85)

Pre-experimental
study Comparative
Registered trans-
verse

24 PDM current,
25 PDM in remis-
sion vs 30 Controls
never depressed
(adults)

Affective Picture Span
Paradigm (complex
span)

Current and in remission <
controls; Main effect of va-
lence (negative < neutral);

without Group vs. Valencia
Interaction

For each study, the following information was extracted: (i)
identification and bibliographic reference; (ii) study design and
recruitment context; (iii) sample characteristics (size, age, sex/
gender and education, when reported); (iv) clinical characteriza-
tion, including diagnosis, diagnostic criteria, and relevant exclu-
sions; (v) definition of the healthy control group; (vi) evaluation
of WM, specifying the tasks used, the modality evaluated (ver-
bal and/or visuospace), the experimental conditions and the per-
formance indicators analyzed; and (vii) key outcomes, including
comparisons between groups and the direction and magnitude
of effects when reported. The extracted data were used to con-
struct a narrative synthesis organized by clinical profile and by
type of WM component evaluated, in order to accommodate the
heterogeneity of the paradigms and metrics used. Whenever the
reported information was insufficient to classify a relevant meth-
odological element, this aspect was recorded as "not reported",
avoiding inferences not supported by the published data.

Results

Selection and Inclusion of Studies

According to the identification, screening and eligibility process
described in Chapter 2 and represented in the PRISMA flowchart
(Figure 1), four studies were included in the final qualitative
synthesis. These studies fully met the priori defined PICO cri-
teria, comparing performance on TM tasks in adults with MDD
and/or anxiety disorders, with healthy control groups, reporting
objective and analyzable behavioral measures.

Given the substantive heterogeneity of the paradigms (n-back,
complex span, process-specific tasks and neurocognitive bat-
tery), the metrics (precision, reaction time, errors/strategies) and
the contrasts between groups, we opted for a structured narrative
synthesis, to the detriment of quantitative aggregation.
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General Characteristics of the Included Studies

The four studies included presented comparative designs with
healthy clinical groups and controls, varying in the nature of the
TM paradigm, the type of cognitive component recruited, and
the clinical framework considered. In general, the studies as-
sessed WM through tasks of updating under load, capacity under
emotional interference, prolonged maintenance of information,
management of cognitive load, and spatial working memory
(TEM).

Regarding the samples, the included studies had variable sizes,
with clinical and control groups composed of adults diagnosed
with PDM, PAG, SAD or PP, as well as participants without
mental disorder. In general, the methodologies of these studies
sought to ensure comparability between groups through pairing
and/or statistical control of sociodemographic variables, namely
age, sex/gender and, when reported, level of education.

In terms of diagnosis and clinical groups, two studies focused
primarily on MDP. Nikolin et al., used an n-back paradigm,
combining behavioral performance metrics with neurophysio-
logical measures, allowing to simultaneously analyze the accu-
racy, speed of response, and electrophysiological correlates as-
sociated with cognitive processing. And, Songco et al. evaluated
participants with current depression, participants in remission,
and never-depressed controls, using a complex span paradigm
with emotional distraction, in order to examine the impact of
affective interference on TM performance.

In the field of anxiety disorders, Abushalbaq et al., directly com-
pared different diagnostic conditions, namely GAP, SAD and PP,
with healthy controls, integrating prolonged maintenance tasks,
cognitive load tasks and multivariate component analyses. Fi-
nally, Luo et al., compared participants with PDM, participants
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with GWP, and healthy controls using the standardized neuro-
cognitive battery "Cambridge Neuropsychological Test Auto-
mated Battery" (CANTAB), allowing them to examine spatial
working memory in the context of a broader assessment of cog-
nitive functioning.

In a cross-sectional manner, the studies differed in the operation-
alization of WM and in the main metrics used. The n-back par-
adigm favored sensitivity indices and reaction times, allowing
us to distinguish between precision and efficiency of cognitive
processing. The Affective Picture Span Paradigm (APSP) op-
erationalized the TM capacity through the proportion of words
recalled under affective interference, allowing the evaluation of
the effect of emotional stimuli on cognitive performance. The
assessment of anxiety disorders integrated long delay and cogni-
tive load tasks, which were later organized through dimensional
reduction, in order to identify latent components of WM per-
formance. In turn, the CANTAB battery assessed TEM through
error indicators and strategy, framing TM in a multidomain neu-
rocognitive profile [85].

Studies Included in the Systematic Review

Thus, although all studies focus on WM, the heterogeneity of
the paradigms used indicates that they did not evaluate the same
cognitive subprocess. This methodological diversity justifies the
realization of a structured narrative synthesis, allowing the re-
sults to be interpreted according to the specific demands of each
task, instead of assuming TM as a unitary and homogeneous
construct.

Results in PDM

Performance in Cognitive Load Tasks (n-back)

The study by Nikolin et al. evaluated adults with a current diag-
nosis of MDD and healthy age- and gender-matched controls,
using an n-back visual paradigm with three levels of difficul-
ty (0-back, 1-back, and 2-back). Performance was analyzed
through mixed models of repeated measures, considering group
effects, difficulty, and the interaction group vs. difficulty.

Regarding precision, operationalized by d’, a significant main
effect of difficulty was observed, reflecting the decrease in per-
formance with increasing load, but no statistically significant
differences were observed between groups, nor a significant in-
teraction between group vs. difficulty. Still, although these dif-
ferences did not reach statistical significance, the reported effect
sizes between PDM and controls progressively increased with
load (0-back: d = 0.00; 1-back: d = 0.25; 2-back: d = 0.33).

In the reaction time, calculated based on correct answers, there
was a significant main effect of the group, with the PDM group
presenting slower responses than the controls. This pattern oc-
curred throughout the difficulty levels, with effect sizes of small
to moderate magnitude (0-back: d = 0.32; 1-back: d = 0.61;
2-back: d = 0.45). The interaction between group vs. difficulty
was not significant, indicating that the temporal difference be-
tween groups did not vary robustly as a function of the load.
The study also reported additional analyses considering anti-
depressant medication, in which the group effect on reaction
time no longer reached statistical significance, maintaining the
remaining patterns reported for the main metrics. Thus, in this
paradigm of continuous cognitive load, the results indicated the
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absence of significant differences in precision between PDM and
controls, coexisting with consistent differences in temporal met-
rics, expressed by longer reaction times in the clinical group.

Working Memory Capacity Under Affective Interference
Songco et al., analyzed TM with emotional stimuli in a pre-reg-
istered study that compared three groups: participants with a
current diagnosis of PDM, participants in MDD remission, and
never-depressed controls, using APSP. In this paradigm, TM was
operationalized as the proportion of words correctly recalled
during a complex span task under irrelevant visual distraction
(neutral vs negative images).

The results indicated a significant main effect of emotional va-
lence, with lower TM capacity when words were presented un-
der negative distraction compared to the neutral condition. There
was also a significant main effect of the group, showing overall
differences between the three groups in the ability to TM with
emotional stimuli. In pair-to-pair comparisons, never-depressed
controls outperformed participants with current depression and
participants in remission, and no significant differences were ob-
served between groups with current depression and remission.

It is important to note that no significant interaction was observed
between group vs. valence, indicating that the magnitude of neg-
ative emotional interference was comparable between groups,
and that the differences between groups manifested themselves
mainly as an overall effect of performance, and not as a specif-
ic worsening of the negative condition in groups with a history
of depression. The study also reported exploratory analyses that
found that the observed patterns were not explained by a trade-
off with the operational task of the paradigm.

Spatial Working Memory in Standardized Neurocognitive
Battery (CANTAB)

The study by Luo et al. directly compared participants with a
diagnosis of MDD, participants with a diagnosis of GWP, and
healthy controls, TM was assessed in the context of a standard-
ized battery (CANTAB), focusing on MTE, in addition to other
measures of cold cognition. The main analyses used ANCOVA
controlling for age, sex, and education, with correction for mul-
tiple comparisons.

In the MTE domain, significant differences were observed be-
tween groups in the core metrics reported, including error in-
dicators and strategic efficiency, with the PDM group under-
performing healthy controls. Comparisons between MDD and
GWP in key MTE metrics revealed no statistically significant
differences, suggesting overlapping impairment profiles be-
tween these diagnoses in this specific domain.

Thus, in this study, MT assessed by MTE showed worse perfor-
mance in PDM when compared to controls, coexisting with the
absence of robust differences between PDM and GWP in the
main MT metrics reported.

Results in Anxiety Disorders

Comparison Between Anxiety Subtypes (PAG, SAD, PP) and
Healthy Controls

The study by Abushalbaq et al., evaluated specific components
of TM in adults diagnosed with GAP, SAD, and PP, compared

J Psych and Neuroche Res 2026



to paired healthy controls. The main analysis used a multivariate
mixed-measure model, considering the type of measure/task as
an intra-subject factor and the diagnostic group as an inter-sub-
ject factor.

The results showed a significant main effect of the group, as
well as a significant interaction between group and type of mea-
sure, indicating that the differences between groups varied as
a function of the MT component evaluated. In subsequent uni-
variate analyses, significant differences were found between
groups only in the tasks associated with prolonged maintenance
(long-delay task) and load/refresh (n-back), no significant differ-
ences were observed in the short-delay task, nor in the baseline
cognitive control measures included (e.g., digit span and verbal
intelligence estimation).

Post-hoc comparisons indicated that the groups with GWP and
SAD performed lower than the healthy controls and the group
with PP in the long-delay and n-back tasks. No significant differ-
ences were observed between GWP and SAD in these tasks, nor
significant differences between PP and healthy controls, suggest-
ing that the pattern of impairment was concentrated in the GWP
and SAD subgroups and in specific components of MT.

Latent Components and Discriminative Value of Composite
Measures

To reduce collinearity between measurements and explore the
latent structure, in the study by Abushalbaq et al.,, these au-
thors performed a principal component analysis (PCA) on the
TM measurements and repeated multivariate analyses using the
derived components. In this study, PCA identified a main com-
ponent with high loads, especially in the measurements coming
from the n-back and the long-delay task, reflecting a factor as-
sociated with load and prolonged maintenance. Only this com-
ponent significantly differentiated the groups, with lower values
in participants with GWP and SAD compared to PP and healthy
controls.

Additionally, they evaluated the classificative utility of the com-
ponents through logistic regression, reporting good fit of the
final model and high overall discriminative performance, with
high sensitivity and moderate specificity in distinguishing be-
tween participants with anxiety disorders and healthy controls.
Taken together, these results indicated that composite measures
derived from PCA had better classification performance than
models based on crude measures alone.

Descriptive Synthesis

Considering the four included studies, the results indicate that
both MDD and anxiety spectrum disorders are associated with
changes in TM performance in adults, when compared to indi-
viduals without mental disorders. However, the magnitude and
expression of these changes vary depending on the paradigm
used, the performance metric analyzed, and the MT subprocess
predominantly recruited.

In a cross-sectional way, the studies converge in the indication
that the observed alterations do not constitute a global and un-
differentiated deficit of WM, but rather a selective pattern de-
pendent on the cognitive demand of the task. In both clinical
conditions, difficulties tend to manifest themselves more consis-
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tently in tasks that require prolonged maintenance of informa-
tion, management of high cognitive load, continuous updating or
control under affective interference. Additionally, it is observed
that temporal metrics and strategic efficiency indicators can
show differences between groups even when accuracy remains
relatively preserved, suggesting subtle changes in TM function-
ing that are not uniformly expressed across all performance in-
dicators .

Regarding the MIP, three main patterns emerge. First, in n-back
continuous cognitive load tasks, the evidence points to the ab-
sence of robust differences in accuracy, coexisting with differ-
ences in temporal measures, expressed by slower reaction times
in the group with PDM. This pattern suggests that, under certain
conditions, the difficulty may not translate into a direct reduction
in the accuracy of the answers, but rather into a lower efficien-
cy of cognitive processing. Second, in complex span paradigms
under affective interference, a global group effect was observed,
with lower performance in participants with current depression
and in remission compared to controls who were never de-
pressed.

There was also a main effect of emotional valence, character-
ized by worse performance under negative distraction, without
significant interaction between group and valence. These results
suggest that MDP may be associated with TM vulnerabilities in
contexts of emotional interference, even in phases of symptom-
atic remission . Third, when assessed using CANTAB, spatial
working memory showed worse performance in participants
with MDD compared to healthy controls. In this study, partici-
pants with PDM had a broadly overlapping performance profile
with participants with GWP on key MTE metrics, suggesting
possible convergence between depression and anxiety at the lev-
el of certain executive and spatial domains of TM.

Regarding the anxiety disorders included in the analyzed stud-
ies, the results indicate that TM deficits are not evenly distribut-
ed across all measures, focusing mainly on components associ-
ated with prolonged information maintenance and cognitive load
management. There was lower performance in the groups with
GWP and SAD in the long-delay and n-back tasks, while partic-
ipants with PP performed similarly to healthy controls. Principal
component analysis reinforced this pattern by identifying a la-
tent component related to prolonged maintenance and cognitive
load as the main discriminator between groups. Additionally,
classification models based on these components showed high
discriminative capacity in distinguishing between participants
with anxiety disorders and healthy controls, suggesting that cer-
tain performance profiles in TM may have value in differentiat-
ing between clinical and non-clinical groups.

Finally, it is important to note that none of the four included
studies explicitly evaluated groups with comorbidity between
depression and anxiety with specific and comparable TM out-
comes. Consequently, within the scope of this qualitative synthe-
sis, it was not possible to directly analyze the differential impact
of comorbidity on WM performance. This dimension remains,
therefore, a relevant gap in the available empirical evidence,
limiting the possibility of concluding whether the coexistence
between PDM and anxiety disorders produces additive, inter-
active or qualitatively distinct effects on the functioning of TM.
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Discussion

The present systematic review aimed to synthesize the available
empirical evidence on the performance of TM in adults with
MDD and/or anxiety disorders, compared to individuals without
mental disorders. Overall, the results point to the existence of
changes in WM performance associated with both clinical con-
ditions, although this impairment does not take the form of a
global, homogeneous and invariable deficit between tasks. On
the contrary, the evidence analyzed suggests a more selective
pattern, depending on the type of paradigm used, the metric con-
sidered, and the executive subprocess predominantly recruited.
This reading is consistent with contemporary conceptualizations
of executive functions and TM as multifaceted, partially disso-
ciable, but functionally interdependent systems.

One of the most consistent aspects of this synthesis is the distinc-
tion between capacity and efficiency of cognitive performance.
In the study by Nikolin et al.,, participants with MDD did not
show statistically significant differences compared to controls
in the accuracy of the n-back task but showed slower reaction
times throughout the different load conditions. This pattern is
particularly relevant because it suggests that, in certain tasks,
the final performance can remain relatively preserved in terms of
accuracy, coexisting, however, with an increased cognitive cost
expressed in slowness. Instead of pointing to a collapse of MV
capacity, this result favors the interpretation of a lower efficiency
of the system, i.e., of an operation that requires greater effort or
more time to achieve comparable performance. At this level, the
present review converges with perspectives that understand WM
not as mere temporary storage, but as a system of attentional
control particularly vulnerable to conditions of competition be-
tween relevant and irrelevant mental representations.

The interpretation of the MDP in terms of reduced efficiency
is further reinforced by the neurophysiological data reported
by Nikolin et al., namely by the increase in the amplitude of
the P3 component in the clinical group. Although interpretative
prudence is necessary, this pattern is compatible with the hy-
pothesis of compensatory recruitment increased by cognitive
resources to maintain behavioural performance. In conceptual
terms, this reading is articulated with the literature that describes
dysfunctions in frontal limbic circuits in depression, particularly
involving prefrontal regions and structures involved in emotion-
al regulation and cognitive control, such as the CCA cortex and
the amygdala. From this perspective, the difficulty would not be
limited to "retaining less information", but rather to sustain the
control necessary to process it efficiently under load.

The results obtained in TM paradigms under affective interfer-
ence also contribute to this reading. In the study by Songco et
al.,, it was observed that participants with current depression
and in remission performed lower than controls who were nev-
er depressed in a complex span task with emotional distraction,
with a main effect of negative valence. However, the absence of
significant interaction between group and valence suggests that
participants with a history of depressive disorder did not suffer a
differential worsening, specifically in the face of negative stim-
uli, but rather an overall performance deficit in the context of
the task. This result is theoretically relevant because it suggests
that, although emotional interference impairs TM in general, the
vulnerability associated with depression may reflect a broader
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limitation of cognitive control, and not just an exacerbated re-
activity to negative content. This formulation is consistent with
studies that describe rumination as a repetitive, self-reported
process that consumes cognitive resources, capable of compro-
mising the updating and maintenance of relevant information in
T™.

The methodological heterogeneity of the included studies rein-
forces the need to interpret the results according to the specific
requirements of each paradigm. The tasks used do not evalu-
ate the WM in the same way. The n-back favors continuous up-
dating, monitoring, and response speed, the affective complex
span paradigm combines storage, simultaneous processing, and
resistance to emotional interference, CANTAB evaluates MTE
through error indicators and strategy, and the tasks used in the
anxiety study include prolonged maintenance requirements and
cognitive load management. Thus, the apparent variability of the
results should not be interpreted as a direct contradiction, but as
areflection of the multifaceted nature of TM. As has been widely
argued, performance in executive tasks suffers from the prob-
lem of task impurity, in that each paradigm combines, in varying
proportions, executive and non-executive processes, including
processing speed, basic attention, specific strategies, language
load, and motivational demands.

This issue becomes particularly visible in the study by Luo et
al., who used a CANTAB battery and identified worse MTE per-
formance in the group with PDM compared to controls, with
no robust differences between PDM and PAG in the main MTE
metrics. This result suggests, on the one hand, that certain TM
deficits may not be exclusive to depression, but also appear in
anxiety conditions, on the other hand, it reinforces the plausibil-
ity of transdiagnostic mechanisms of impaired cognitive control,
as proposed by dimensional and transdiagnostic approaches to
psychopathology, including the HiTOP (Hierarchical Taxonomy
of Psychopathology) model. When different diagnostic frame-
works present similar profiles in specific executive domains, it
becomes plausible to suppose the existence of shared processes,
such as difficulty in resisting internal interference, instability in
the maintenance of objectives, and consumption of resources by
self-relevant emotional content [86].

Regarding anxiety disorders, the results of the review also point
to a pattern of selective impairment, particularly evident in tasks
of greater executive demand. In the study by Abushalbaq et
al., the groups with GWP and SAD performed lower than the
healthy controls and the group with PP in the long-delay and
n-back tasks. On the other hand, according to the same study,
there were no significant differences in simpler measures, such
as short-delay or indicators of baseline cognitive control. This
profile is theoretically consistent with the idea that not all anx-
iety disorders affect TM in the same way. Conditions such as
GWP and DSS are characterized by a higher persistent internal
cognitive load, namely worry, threat anticipation, social moni-
toring and hypervigilance, processes that can compete directly
with the resources needed to maintain and update information
in TM. The absence of robust differences in PP may suggest that
the impact on TM depends less on the generic presence of anx-
iety and more on the specific nature of the cognitive-affective
processing predominant in each disorder.
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It is also worth noting that, in this last study, composite measures
derived from principal component analysis showed greater dis-
criminative capacity between groups than isolated crude mea-
sures. This result is methodologically relevant because it sug-
gests that the extraction of latent components can more robustly
capture the functional core common to different WM indicators,
reducing part of the noise introduced by the specificity of each
task. This observation is consistent with the literature that dis-
tinguishes between the unity and diversity of the EF, recogniz-
ing that distinct tasks share some core of control, although they
preserve specific variance associated with determined sub-pro-
cesses.

Overall, the results of the present review reinforce the hypoth-
esis that MT changes in subjects with MDD and Anxiety Dis-
orders become more visible when the task requires prolonged
maintenance, updating under load, resistance to interference, or
coordination between storage and simultaneous processing. This
pattern is compatible with framing TM as an expression of exec-
utive attentional control, particularly sensitive to the intrusion of
irrelevant thoughts, automatic response tendencies that need to
be inhibited, and competing emotional states . In clinical terms,
this means that individuals may not demonstrate obvious failures
in simple or short-term tasks but may reveal limitations when
cognitive demand increases or when the task requires sustained
effort, strategic precision, or resistance to internal distraction.
This distinction is particularly important because it allows us to
understand why many patients report significant cognitive diffi-
culties in everyday life, even when some simpler formal tests do
not detect marked deficits.

At the same time, the review highlights the need to interpret
the results with caution, given the heterogeneity of the includ-
ed studies. Differences between paradigms, metrics, and clinical
criteria make direct comparisons difficult and limit generaliza-
tion. In addition, several potential confounders can influence
performance in TM, namely psychomotor slowing, fatigue, sleep
deprivation, inadequate nutritional status, variations in motiva-
tion/effort, symptomatic severity, and use of psychotropic med-
ication . The fact that, for example, the group effect on reaction
time lost significance in additional analyses with consideration
of medication in the study by Nikolin et al. illustrates well how
clinical and contextual variables can modulate the results. Thus,
while the interpretation in terms of executive deficit is plausible,
it should not ignore the potential contribution of non-executive
factors to the observed pattern.

Another particularly relevant aspect is the absence of direct em-
pirical evidence on comorbidity. Although the research question
of the present review explicitly included comorbidity between
MDD and anxiety disorders, none of the included studies eval-
uated comorbid groups with specific and comparable TM out-
comes. This gap is even more significant as the epidemiologi-
cal and transdiagnostic literature shows that the co-occurrence
between depression and anxiety is high and clinically relevant.
The absence of studies specifically designed to test the impact of
comorbidity prevents us from clarifying whether the coexistence
of depression and anxiety symptoms produces additive, interac-
tive or qualitatively distinct effects on WM performance. Thus,
one of the most important contributions of the present review is
precisely to highlight that this is not just a one-off limitation of
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the sample of the various studies, but a substantive gap in the
literature.

From a theoretical point of view, the results of the review sup-
port an understanding of TM as a central mechanism of articu-
lation between cognition and emotion. Rather than being con-
ceived as a strictly "cold" domain, TM emerges here as a system
that is particularly vulnerable to cognitive-affective processes
such as rumination, intrusive thoughts, and attentional bias, as
well as dysfunction in frontal limbic circuits involved in emo-
tional regulation and top-down control . This reading reinforces
the relevance of articulating explanatory models of depression
and anxiety disorders with models of executive functioning
and attentional control, recognizing that affective and cognitive
symptoms interact dynamically and can jointly contribute to the
functional difficulties observed in these disorders.

In clinical terms, the findings also have relevant implications.
If the difficulties observed are mainly related to the efficiency
of cognitive control under load and interference, then neuro-
psychological assessment in populations with depression and
anxiety should privilege tasks that are sufficiently demanding
and sensitive to interference, rather than relying exclusively
on simple measures of immediate retention. Similarly, clinical
interventions aimed at reducing internal cognitive load, for ex-
ample by reducing rumination, intrusive thoughts or reactivity
to emotional stimuli, may have an indirect but relevant impact
on everyday cognitive functioning. From this perspective, the
improvement of TM may not depend only on direct cognitive
training, but also on an effective intervention on the emotional
processes that consume executive resources.

In summary, the present systematic review indicates that MDP
and anxiety disorders are associated with changes in WM perfor-
mance in adults, especially in conditions of greater cognitive de-
mand, interference, and prolonged maintenance of information.
More than supporting the idea of a global deficit of capacity,
the results point to a pattern of reduced efficiency of cognitive
control, compatible with models of TM as an attentional control
system vulnerable to emotional interference and internal over-
load. At the same time, the review highlights the need for greater
methodological precision and specific research on comorbidity,
underlining that a more complete understanding of the relation-
ship between MDD and/or anxiety disorders and TM require
integrating behavioural, clinical, affective and neurobiological
levels.

Conclusion

The present dissertation aimed to analyze the impact of Major
Depressive Disorder (MDD) and anxiety disorders on working
memory (WM) performance in adults, compared to individuals
without mental disorders. Through a systematic review of the
literature, four empirical studies were included that met the de-
fined eligibility criteria.

Overall, the results indicate that MDD and anxiety disorders are
associated with changes in WM performance, although these do
not translate into a global, uniform and task-independent deficit.
On the contrary, the evidence analyzed points to a selective pat-
tern, in which difficulties emerge mainly in contexts of greater
cognitive demand, prolonged maintenance of information, af-
fective interference, updating under load or standardized spatial
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evaluation. In response to the research question, the data suggest
that the impact of these disorders is predominantly manifested in
the efficiency of cognitive control, rather than in a structural re-
duction in TM capacity. It is observed that some clinical groups
maintain relatively preserved levels of accuracy, but show signs
of lower efficiency, such as slow responses, worse use of strat-
egies, or greater vulnerability in cognitively demanding tasks.
Thus, the results favour an interpretation focused on the reduc-
tion of the functional efficiency of TM, and not on a generalized
loss of its capacity.

In the case of PDM, the evidence analyzed suggests difficul-
ties associated with slow processing, affective interference, and
MTE performance. In the case of anxiety disorders, the results
point to greater impairment in conditions such as GWP and
SAD, especially in tasks that require prolonged maintenance
and management of cognitive load, while PP did not present the
same pattern of deficit compared to controls.

Among the main contributions of this review is the integration of
the evidence regarding MDP and anxiety disorders in the same
analytical framework, allowing the observation of both clinical
specificities and possible areas of cognitive overlap between
these conditions. Another relevant contribution is related to the
distinction between TM capacity and efficiency, since this dis-
tinction helps to understand why individuals with depressive and
anxiety disorders relevant cognitive difficulties in daily life may
have, even when some formal precision measures do not reveal
marked deficits.

However, this revision has some limitations that should be con-
sidered. First, the small number of studies included restricts the
breadth of the synthesis and limits the robustness of the general-
izable conclusions. Secondly, the methodological heterogeneity
at the level of the paradigms and metrics used made it impos-
sible to carry out a meta-analysis, having led to the need for a
narrative synthesis of the results. Thirdly, several studies have
used small samples, which undermines the statistical power
and stability of effect estimates. In addition, there is insufficient
uniformity in the control of clinical and confounding variables,
which makes it difficult to interpret the results in a way that is
not consistent with the results observed. Finally, and particular-
ly relevant to the objectives of this dissertation, the absence of
studies that directly analyze comorbid samples prevents a con-
clusive answer to the research question regarding the joint im-
pact of Major Depressive Disorder (MDD) and anxiety disorders
on working memory.

In view of these limitations, future research should favor more
comparable and clinically rigorous methodological designs,
with a more systematic control of variables such as medication,
sleep quality, fatigue and nutritional status. It is also relevant to
explicitly include comorbid groups, to allow a direct analysis
of the combined effect of these conditions. In parallel, it will be
important to resort to experimental paradigms that are more sen-
sitive to the decomposition of working memory subprocesses, as
well as to integrate behavioural measures with neurophysiologi-
cal markers. This integration would clarify whether the observed
performance patterns reflect changes in processing capacity,
cognitive slowdown, differences in the strategies used or com-
pensation mechanisms. In addition, transdiagnostic approaches
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may offer a more adjusted understanding of the shared mecha-
nisms between depression and anxiety, avoiding an excessively
rigid compartmentalization of diagnostic categories.

From a clinical point of view, the results suggest the importance
of a neuropsychological assessment that privileges tasks sensi-
tive to cognitive load, emotional interference, prolonged main-
tenance of information and the efficiency of executive control.
This type of approach may allow a finer characterization of the
cognitive difficulties associated with depression and anxiety dis-
orders, going beyond the limitation of measures based exclu-
sively on simple retention or on global indicators of accuracy.

In summary, the results of this dissertation suggest that the avail-
able literature tends to associate MDP and anxiety disorders with
alterations in working memory functioning, particularly in con-
ditions of greater cognitive demand, emotional interference and
sustained maintenance of information. However, the nature of
the evidence does not allow us to conclude in a robust way the
existence of an overall deficit, being more consistent with the in-
terpretation of a possible reduction in the efficiency of cognitive
control. This reading reinforces the need to integrate cognitive,
emotional and clinical dimensions in the understanding of psy-
chopathological functioning in adults.
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