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Abstract. Major Depressive Disorder (MDD) is a serious public health problem worldwide. Cognitive
behavioral therapy (CBT) is a psychologically-based treatment with strong empirical support which
has become a mainstay in the treatment of depression. This review attempts to collate recent
research that has examined how CBT works and how effective it is in people with MDD. This review
integrates evidence from a broad range of biological assessments, neuroimaging research,
randomized controlled trials, cross-cultural work, and compares traditional face-to-face CBT with
digital CBT in order to understand treatment outcomes and how CBT works. These outcomes include
the importance of initial symptom severity, strength of the therapeutic relationship, biological markers,
co-morbid anxiety, and cultural variables. Results show that CBT works, improves people’s lives,
and helps to prevent recurrence in both clinical and population-based settings. Brain imaging
research shows changes in how brain networks connect, and biological evidence shows changes in
inflammation (IL-6) and neurotrophic factors, which provide signs of neural recovery. Furthermore,
when CBT is culturally tailored it increases its relevance and participation among diverse
communities, showing its applicability to the global community. Future research should focus on
tailored, mechanism-based and implementation-focused research to enhance long-term efficacy.

Keywords: Psychology Research; Psychological Disorders and Treatment; Cognitive Behavior;
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1. Introduction

1.1. Background and Significance

From whole world view in this section, the high global prevalence and social impact of Major
Depressive Disorder (MDD) is outlined, from a broad view to a narrower view, introducing Cognitive
Behavioral Therapy (CBT) as one of the key psychological treatments for depression [1].

Major Depressive Disorder is a serious public health problem worldwide, characterized by its high
global prevalence and impact. Its heavy disease burden and its deep effects on individual well-being
and social functioning, make it a global public health problem of major proportion. Major Depressive
Disorder is one of the leading causes of disability in the world, and as such, deserves effective
treatment with an acceptable level of applicability. Cognitive Behavioral Therapy has become a first-
line, primary, psychologically-based treatment with strong empirical support and is highly
recommended by major clinical practice guidelines, such as those of the American Psychological
Association (APA). Its centrality comes from strong empirical evidence that CBT eases depressive
symptoms and reduces recurrence.

Many meta-analyses have demonstrated the efficacy of CBT in treating depression. On this basis,
the present review attempts to collate evidence from a number of studies while placing more emphasis
on recent work that has examined the mechanisms of how CBT works. In particular, it focuses on
new work examining the psychological processes through which CBT produces its therapeutic effects.
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2. Concepts Introduction

2.1. Introduction to MDD

Major Depressive Disorder is a prevalent and debilitating psychiatric disorder. As the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5) stipulates that major depressive disorder is
clinically distinguished by the presence of a depressed mood or the marked decrease in interest or
pleasure in nearly all activities (known as anhedonia) for at least two weeks. MDD frequently co-
occurs with a host of other cognitive, physical, and behavioral changes. Individuals may report
difficulties in concentrating, sleeping disturbances, or a slowing of their movement and thinking.
Other common symptoms include changes in appetite or weight, fatigue or lack of energy, feelings
of worthlessness or guilt, problems making decisions, and thoughts of death or suicide. The onset of
MDD appears to be the result of the interaction between genetic, environmental, psychological, and
neurobiological factors. As Marx et al states, “Major depressive disorder (MDD) is a common mental
disorder that affects nearly 185 million people worldwide. MDD is characterized by a depressed mood
and a loss of interest or pleasure in once enjoyable activities, and it often presents with recurrent
thoughts of death. MDD appears to arise from the interaction of genetic, environmental,
psychological, and biological factors” [2].

2.2. Understanding about CBT

CBT stands for Cognitive Behavioral Therapy. It is a form of psychotherapy that is goal-oriented,
time-limited, and structured. CBT’s theoretical model originated from Aaron Beck’s cognitive model,
which proposes that emotions and behaviors are not triggered by external events themselves, but
rather by how the author thinks about the events. The model identifies that automatic thoughts,
distorted beliefs, and deeper cognitive schemas (deep underlying patterns of thinking that guide our
perception and behavior) influence the onset and maintenance of mental disorders, especially
depression or distress. In depressed individuals, these distorted patterns of thought can be
characterised by a negative cognitive triad of pessimistic views about self, the world, and the future.
These three elements collectively form the cognitive features of depressive thinking. In depressed
individuals, they may have negative views about the self, world, and future. CBT employs a
collaborative and evidence-based approach known as collaborative empiricism. It employs well-
established psychotherapy techniques such as cognitive restructuring (identifying and challenging
distorted thoughts) and behavioural activation (encouraging patients to plan enjoyable activities, such
as socialising and exercise, in order to avoid withdrawal and anhedonia). Through these approaches,
patients can learn new patterns of healthy thinking and behavior [3]. These techniques are useful for
all mental disorders, particularly MDD, where maladaptive thoughts maintain the disorder.

3. Relationship

3.1. Neuroimaging Evidence Supporting CBT Efficacy

Empirical research using randomized controlled trials and brain imaging offers evidence for the
effectiveness of CBT in the treatment of MDD. For instance, in a neuroimaging study, Zhou et al.
investigated the neural mechanisms underlying how CBT may lead to improvements in depressive
symptoms [4]. Here 19 individuals with MDD who received CBT were not only clinically improved
in terms of depressive symptoms but also demonstrated “variations in brain activity that were
consistent with clear clinical improvement in depressive symptoms”.  Specifically, CBT was
associated with “differential patterns of dynamic functional connectivity variability” in certain brain
networks when compared with healthy controls, suggesting that the treatment may work through
changes in the variability of interaction between brain networks.
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3.2. Large-Scale Effectiveness Validation in Primary Care

CBT is effective not only in specialized research clinics, but also in real-world primary care
settings. In a large, multi-site study, Bogucki et al. (2021) found that among 1,302 adults with a
primary depressive disorder referred by their primary care provider, 435 adults with moderate to
severe depression attended at least 1 CBT session and were included in the effectiveness analysis.
Those adults demonstrated significant improvements in depressive symptoms after intervention.
These findings demonstrate that CBT is both feasible and effective in routine primary care, and the
practical utility of CBT for patients of different ages, genders, and socioeconomic status.

3.3. Emerging Application: Exploration for Post-Pandemic Era Depression

The application of CBT is constantly expanding as new mental health challenges emerge, and one
very obvious example of this is the application of CBT during and after the COVID-19 pandemic. In
this respect, the work of Alavi et al. is very relevant [5]. The former was based on solid evidence that
survivors of COVID-19 are at a much higher risk of developing major depressive disorder and,
therefore, there was clear need for treatments that were both accessible and effective. The study
extended beyond simply concluding that CBT was a viable alternative by actually comparing the
outcomes of treatment as usual delivered online CBT and in-person CBT within a non-randomized
controlled study. The results of the study are very important as there were no significant differences
in the outcomes of treatment between the two groups. The result is very important as it shows that
the outcomes of delivery methods of CBT are not significantly different to face-to-face therapy. In
other words, the therapeutic components of CBT are still present when delivered online, showing that
online CBT is not just a makeshift substitute used to deliver CBT during lockdowns, but a viable,
scalable, and accessible treatment in its own right. Online CBT can help individuals who face barriers
to care such as living in different geographical locations, limited mobility, and social stigma, which
are very important factors when considering the long-term “shadow pandemic” of mental health
problems. When compared with the large-scale in-person primary care study by Bogucki et al.
presented in Section 3.2, the work by Alavi et al. demonstrates the range and adaptability of the CBT
across treatment settings [5, 6]. The results show that the setting in which CBT is delivered does not
impact on the effectiveness of the therapy, thereby extending the range of CBT even further in public
health, which is critically important during global pandemic. However, digital CBT can also
encounter difficulties in terms of therapist engagement and patient adherence. These issues can be
mitigated by interactive feedback tools and regular follow-ups.

4. Relationship

4.1. Cross-Cultural Efficacy and Adaptability

While effectiveness of CBT for MDD is established across the world, its use in different cultural
contexts needs careful consideration. The conclusion that “the efficacy of CBT in the treatment of
MDD has been shown” [7]. Goes beyond merely restating the obvious, but the question of how CBT
can be refined for application among clients from non-Western or minority cultures is indeed
pertinent. The review on culturally adapted group CBT considers in detail how case examples and
metaphors are adapted to make therapy more relevant to local experience, how therapy goals are
informed by cultural values for familism and collectivism, and how communication styles are
adjusted to fit cultural expectations. Adaptation involves changes to the way therapy is practiced but
not to its underlying cognitive model. Rather, the adapted therapy is better suited to the needs and
preferences of a specific cultural group; it is more relevant, acceptable, and appealing, and its
implementation is more consistent with the client’s worldview, emotional expression, and help-
seeking behaviors. This distinction with meaning is relative to the biological studies reviewed in
Sections 4.2 and 4.3: while the studies on IL-6 and neurotrophic factors are seeking general biological
pathways of CBT, Kunorubwe examines the culturally specific psychosocial aspects of how it is
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provided [7-9]. The results taken together provide a fuller picture of the relevance of CBT across
cultures. CBT is effective because it works through basic biological and psychological processes that
are universal, but these processes are not equally available across cultures. Its effectiveness can and
must be ensured when applied in different cultural contexts.

4.2. Relapse Prevention and Biological Effects

Cognitive Behavioral Therapy is a highly structured, short-term, goal-oriented form of
psychotherapy, for which there is consistent evidence that it can alleviate depressive symptoms and
reduce the risk of relapse in MDD adults. The lasting effects of CBT treatment, which can persist for
years after treatment, have been impressively shown in long-term studies that follow patients beyond
the acute treatment itself. Ma et al. phrase it nicely when they refer to CBT as a therapy with “acute
antidepressant and recurrence prevention effects.” [8] This is quite valuable given that MDD tends to
recur. The short-term effect reflects the many studies that have reported strong improvements in
symptoms in the short-term [4, 6]. The preventive effect relates to the long-term challenge of
maintaining recovery and overall long-term well-being. The study by Ma et al. takes an important
next step by exploring a possible biological basis for the therapy effects. Their meta-analysis
investigated how CBT affects peripheral levels of interleukin-6 (IL-6), a pro-inflammatory cytokine
that has been shown to be elevated in many people with MDD. The finding that CBT can reduce
levels of an inflammatory marker like IL-6 is quite meaningful. It suggests that the process of
challenging negative thoughts and behaviors and engaging in more positive behaviors has a mind-
body translation such that the therapy helps to reduce biological stress and inflammation in the
process. In this way, there is also a two-way relationship between mind and physiological regulation
in recovery from depression. When considered along with the neuroplasticity findings of da Silva et
al. reported in Section 4.3, a more integrated picture emerges. On one hand, CBT may be helping to
induce a healthier biochemical state—lowering inflammation, as shown by Ma et al.—while at the
same time it is also inducing brain repair and adaptation due to increased neurotrophic support. These
two effects taken together provide a broader biological explanation for both the immediate and
longer-term clinical benefits of CBT [8, 9].

4.3. Evidence of Efficacy at the Neurobiological Level

In an attempt to understand how psychotherapy changes the brain, researchers have investigated
neurotrophic factors [proteins that preserve neuron survival, synaptic connections, and brain plasticity
[9]. The work described by da Silva et al. provides the first direct evidence that the clinical
improvements seen with CBT are associated with underlying neurobiological changes. They
measured a number of specific neurotrophic factors in MDD patients at baseline and after several
CBT sessions. The results were remarkable: not only were there expected significant clinical
improvements in depressive symptoms, but there were also clear changes in the levels of these highly
relevant molecules. This is important because it goes beyond correlation to a potential causal
relationship. It suggests that the clinical processes involved in core CBT—such as the cognitive
restructuring that characterizes this therapy—may be capable of stimulating the brain’s own capacity
to change and repair itself. The idea that “talk therapy changes brain biology” provides a plausible
explanation for how psychotherapy can drive neuroplastic recovery. It links together in a coherent
way the subjective experience of improvement and the measurable molecular changes in the brain.
Conceptually, this neurotrophic hypothesis corresponds to the inflammatory model the author
presented in Section 4.2 earlier by Ma et al. [8]. Chronic inflammation is associated with poor
neuroplasticity, whereas a healing neurotrophic environment promotes it. It is therefore reasonable to
propose that CBT might act through two biologically distinct pathways—attenuating the processes
that harm the brain (such as inflammation, shown by Ma et al.) and enhancing those that repair and
regenerate it (now shown by da Silva et al.) [8, 9]. This complex interaction suggests that CBT’s
psychological interventions induce changes that help restore the brain’s functional and structural
integrity (shown by da Silva et al.) and provides a more plausible explanation of the biologic
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mechanisms of CBT and the basis for integrating biologic and psychological models in future
research.

5. Discussion and Suggestion

5.1. Overall Conclusions

In summary, this review supports CBT as an effective first-line treatment that works across MDD
subtypes, including recurrent and comorbid forms. It is this strong effectiveness— not a fluke of a
single study but a consistent result replicated across a large body of work. Perhaps most impressively,
a recent comprehensive meta-analytic update confirmed that cognitive behavioral therapies are very
effective for major depression and thus were strengthened through a quantitative synthesis of
numerous clinical trials to become the gold-standard treatment through rigorous empirical evaluation
[10]. This well-established effectiveness is apparent in the following: CBT induces measurable
changes in patterns of brain dynamics; CBT is effective in real-world primary care settings; CBT
retains its efficacy when delivered via the Internet or other digital platforms [4-6]. CBT has lasting
positive effects, with positive treatment outcomes lasting for at least a year following treatment as
measured in follow-up trials and supported by other meta-analyses. [1, 8]; and now, emerging
biological evidence is providing new support for this conclusion, showing that the psychological
methods of CBT may induce changes in neural plasticity and modulate inflammatory pathways in
ways that facilitate recovery [8, 9]. Taken together, this psychological and biological evidence base
provides a converging line of support that loops through neurobiological adaptation and cognitive
restructuring. In sum, CBT is a well-established treatment whose strength lies not only in its
effectiveness and its wide-ranging empirical support, but also in its flexibility in implementation and
its potential to bring about changes across psychological, functional, and biological levels.

5.2. Implications and Suggestions

5.2.1. Practical and clinical suggestions

The demonstrated effectiveness of CBT in primary care and its effective online variants provide a
strong practical mandate for widespread system integration and access. These findings provide a clear
mandate for healthcare systems to adopt CBT as a key component of depression care pathways and
practices [5, 6]. Including a push for the use of CBT within stepped-care practices and substantial
investments in digital infrastructure to reduce two major barriers to access that have persisted for
decades within mental health care-wors, geographic distance and social stigma.

Adoption of Culturally Informed Adaptation: The evidence that culturally tailored CBT is more
relevant and effective when delivered to diverse populations provides a clear mandate for training
and practice [7]. Practitioners should receive training in cultural competence to reduce the tendency
to use therapy as a fixed protocol and instead to use it flexibly in a culturally informed way-in a way
that is tailored to each person’s background and worldview.

5.2.2. Future research directions

Understanding Mechanism Synergy: Future research should focus on longitudinal designs over
12-24 months that follow psychological, neural, and biological changes within the same individuals
receiving CBT [4, 8, 9]. Such designs will help to elucidate the timing and causal relationship of
cognitive-behavioral processes and their biological correlates.

Looking ahead to the Future of Predictive Personalization: Future research should aim to find
baseline predictors such as clinical profiles, cognitive characteristics, and biomiomarkers such as
inflammatory markers that can be used to predict how people will respond to CBT. This will bring
the field one step closer to personalized mental health care, where clinicians can best match patients
with the treatment option (i.e., CBT vs. medication) that is most likely to result in optimal outcomes.

Build Stronger Longitudinal and Implementation Evidence: Although the preventive effects of
CBT are clear, longer-term follow-up studies (beyond the common 1-year follow up) are needed to
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show that CBT maintains its positive outcomes over the long haul. Furthermore, research is needed
to use implementation science to identify how to train skilled clinicians, maintain treatment fidelity,
and sustainably implement both standard and culturally adapted CBT protocols across different CBT
and healthcare systems around the world.

6. Conclusion

In conclusion, this systematic review evaluated the efficacy and mechanisms of CBT for MDD.
The evidence synthesized in this review strongly supports CBT as a flexible, effective, and long-
lasting first-line psychological treatment. The effects of CBT extend across different contexts, from
specialized clinics to primary care and even online. These effects are further supported by emerging
biological findings that connect CBT to changes in neural activity and inflammatory regulation. The
evidence identified here suggests that CBT needs to be expanded across healthcare systems, adapted
to different cultural contexts, and delivered in a digital format. Future research needs to push the
boundaries even further by integrating psychological and biological measures and advancing
personalized treatment approaches. This review not only strongly supports CBT as a key component
of depression care but also suggests the direction forward for advancing CBT in new ways—to
enhance clinical practice and extend its reach in helping to reduce the global burden of depression.
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