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Abstract: Objective: This review summarizes the effectiveness of cognitive behavioral
therapy (CBT) on mental health in patients with breast cancer to support the development
of more targeted interventions in future studies. Methods: A systematic review was
conducted. Literature searches were carried out in the CINAHL, Web of Science, PubMed,
and MEDLINE databases in October 2024. Keywords included “breast cancer” and “CBT or
cognitive behavioral therapy”. Filters included English language and peer-reviewed articles.
Only randomized controlled trials (RCTs) were included. Results: Nine studies assessing
CBT effectiveness in breast cancer patients were included. CBT was effective in improving
mental health, reducing fear of recurrence, alleviating insomnia, and enhancing quality of
life. Conclusion: Therapist-guided CBT notably reduces anxiety, depression, and fear of
recurrence, improving overall life quality. Future studies should focus on high-quality, large-
scale trials and longitudinal designs to assess long-term impacts and the sustainability of
behavior changes.

Keywords: breast cancer; fear of cancer recurrence; cognitive behavioral therapy; negative
emotions

1. Introduction

Breast cancer is a malignant tumor that primarily causes cancer deaths in women
worldwide [1]. The disease not only poses a threat to the patient's physical health, but
also has a serious impact on his or her psychological state, thus creating a significant
double burden [2]. In recent years, the prognosis for survival from breast cancer
has improved significantly with advances in diagnostic techniques and treatment,
especially in non-metastatic cases. Globally, the five-year survival rate for breast
cancer patients has risen to approximately 89% [3], with survival rates as high as
99% for confined tumors and 84% for regional metastases [4]. The disease threatens
the patient's physical health while seriously affecting the patient's psychological state,
resulting in a heavy double burden.

With continued advances in cancer diagnostic and treatment technologies, breast
cancer survivors' average life expectancy has been extended to nearly 23 years,
marking a significant improvement in their long-term prognosis [5]. Nevertheless,
survival does not equate to complete recovery, as many survivors continue to endure
substantial emotional and psychological burdens. These often manifest as anxiety,
depression, or a persistent fear of recurrence, severely affecting their quality of life [6].

The preferred standard treatment option for breast cancer is surgery,
which removes the primary tumor and, if necessary, the involved lymph nodes.
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Subsequently, based on tumor stage and biology, patients usually receive adjuvant
treatments including chemotherapy [7], radiotherapy [8], and hormone-based
endocrine therapy [9], depending on the cancer stage and biological characteristics.
While these interventions significantly improve disease control and reduce recurrence
risk, they are often accompanied by a range of side effects and complications.

Breast cancer patients who undergo surgery may suffer damage to their physical
appearance and dignity from mastectomy or breast-conserving procedures. Also,
chemotherapy is often accompanied by side effects such as vomiting, fatigue and hair
loss [10—12]. Radiotherapy, although localized, can result in adverse skin reactions,
inflammation, and tissue fibrosis [13]. Moreover, endocrine therapy, typically
administered over several years, may lead to long-term metabolic issues including
obesity, osteoporosis, and joint pain [14,15].

The cumulative impact of these treatment-related physical discomforts often
deepens the psychological distress already associated with a cancer diagnosis,
contributing to a vicious cycle wherein physical ailments exacerbate mental health
struggles and vice versa. This underscores the critical importance of integrating
psychosocial care and supportive therapies into the holistic management of breast
cancer patients.

Breast cancer diagnosis and treatment brings with it a variety of serious
physical and psychological side effects that can affect a patient's overall health.
Common physical symptoms include chronic pain, decreased physical functioning,
persistent fatigue, sleep disturbances, and hair loss, most of which stem directly from
conventional therapies including surgery, chemotherapy, radiotherapy, and endocrine
therapy [16—18]. The aforementioned physical discomforts not only impair patients'
physical health, but also significantly increase their exposure to psychological
disorders, especially anxiety and depression. For patients undergoing radical
mastectomy, changes in body image often trigger impaired self-esteem and severe
psychological trauma. In addition, the long duration and toxicity of chemotherapy
often further exacerbate these negative experiences, creating a heavy burden on both
the physical and psychological levels.

Personalized therapeutic approaches are becoming increasingly important
in clinical oncology given the biological complexity and heterogeneity of breast
cancer. However, despite the development of individualized treatment strategies, a
considerable proportion of patients—estimated at one-third—experience significant
psychological distress during treatment. This distress primarily manifests as
depression or anxiety [19,20], and may persist well beyond the completion of therapy,
often lasting several years [21-23]. Depression appears to be a common comorbidity
among breast cancer patients, with prevalence rates ranging from 9.4% to 65.1% [24],
and severe cases observed in up to 22% of patients—but also a critical prognostic
factor linked to higher cancer recurrence and increased mortality [23].

Chronic pain is another major concern, described as a complex sensory and
emotional experience often involving cognitive processes [25]. A meta-analysis of
research showed that about 44.5 per cent of breast cancer survivors had reported
persistent pain, with 30.6 per cent of them suffering from moderate to severe pain [26].
Fatigue, another common and debilitating symptom, affects 26.9% to 43% of patients
during or after treatment [27], greatly diminishing quality of life and impeding post-
treatment adaptation [28].

In addition to the effects described above, the fear of cancer recurrence (FCR)
is an ongoing concern for many breast cancer patients. FCR is characterized by
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anxiety over the potential return or progression of the disease, and is reported to
affect between 22% and 87% of cancer survivors [29]. While a certain level of FCR
is a natural response, higher levels of anxiety and depression can push this fear
beyond normal thresholds [30,31], and significantly affects patients' quality of life
[32]. Another frequent issue is Cancer-related fatigue (CRF), interfering with daily
functioning [33,34], and reported in up to 90% patients undergoing chemotherapy [35],
and lasts for years after treatment [36].

Sleep disturbances are also highly prevalent and can begin even before
surgery. Many patients report poor sleep quality during chemotherapy [37], and
during antihormonal treatment [38]. Insomnia, in particular, is defined as difficulty
falling asleep or frequent nighttime awakenings, often resulting in reduced daytime
functioning. When persistent for over a month, insomnia becomes a clinically
significant syndrome that negatively impacts overall health [39].

Cognitive Behavioural Therapy (CBT) has been proposed to manage these
symptoms and is an effective non-pharmacological intervention. For example,
CBT treatments for insomnia include techniques known as stimulus control, sleep
restriction and sleep hygiene—initially developed by Bootzin [40]—and has shown
significant success in improving both sleep quality and mood [41]. While CBT is
widely used for the treatment of general psychiatric symptoms, research specifically
addressing its long-term benefits in early-stage breast cancer patients and survivors
with insomnia, anxiety, and depression remains limited. There is a growing need
for longitudinal studies to further validate the effectiveness of CBT in these
subpopulations.

Interventions have evolved over time and this study aims to address the
prevalence and severity of psychological symptoms associated with breast cancer
and to improve the quality of life (QOL) of breast cancer patients. A variety of non-
pharmacological treatments—including psychoeducation, mindfulness, aerobic
exercise, and behavioral therapies—have demonstrated beneficial effects in
alleviating mental health issues [42,43]. Although pharmacological approaches such
as antidepressants, anxiolytics, and other psychotropic drugs are often prescribed,
their use is limited by adverse side effects [44]. As a result, the focus has shifted
toward safer, evidence-based non-drug interventions. In alignment with this shift, the
World Health Organization (WHO) has emphasized the integration of psychosocial
support into routine cancer care [45].

CBT stands out amongst various psychological interventions for its structured,
problem-centred approach and has demonstrated strong efficacy in targeting irrational
thought patterns associated with distress. Delivered through individual or group
sessions, or via digital platforms, CBT helps patients acquire skills to manage
dysfunctional beliefs and behaviors [46]. Significant improvement in depression and
anxiety symptoms in breast cancer patients after CBT intervention reported in several
studies [47,48]. Notably, Antoni et al. demonstrated that CBT's positive impact on
anxiety symptoms can last up to 12 months [48], while improvements in depression
and QOL have been observed for as long as 15 years post-treatment [49]. In addition,
Howell and colleagues found that CBT can effectively improve sleep quality and
reduce insomnia among cancer patients [50].

In this context, the present review aims to systematically evaluate the
effectiveness of CBT in addressing psychological symptoms among breast cancer
patients, with a specific focus on anxiety, depression, insomnia, and FCR. By
synthesizing current empirical evidence, this study seeks to inform the development
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of more precise, accessible, and sustainable psychosocial interventions in breast
cancer care.

2. Methods

2.1 Searching strategy

This study is a systematic review.We performed a literature search in the
CINAHL, Web of Science, pubmed and MEDLINE databases. The databases were
searched on 10/2024. The keywords used in the search were “breast cancer” and “CBT
or cognitive behavioral therapy”. Search restrictions included “English” and “peer-
reviewed”. Article types include randomized controlled study (RCT).

To identify relevant literature, the authors conducted a comprehensive search of
the Medical Subject Headings (MeSH) database to extract appropriate keywords. The
search strategy included the following MeSH terms:

“Cognitive Behavioral Therapy” OR “Cognitive Behavioral Therapies” OR
“Cognitive Therapy” OR “Cognition Therapy” OR “Behavioral Therapy” OR
“Behavior Therapy”, combined with “Depression” OR “Depressive Symptoms”
OR “Depressive Disorder” OR “Anxiety” OR “Anxiety Disorders” OR “Anxiety
Symptoms”, and “Breast Cancer” OR “Breast Neoplasms” OR “Breast Malignant
Neoplasm” OR “Breast Tumor” OR “Breast Carcinoma” OR “Breast Carcinomas”
OR “Survivors” OR “Long-Term Survivors” OR “Survivorship”. To ensure
methodological rigor, the search was further limited to publications classified as
“Randomized Controlled Trials” [Publication Type]. No time restrictions were
applied.

In PubMed, the search strategy utilized a combination of title and abstract terms
(TIAB) as follows:

(breast cancer [TIAB] OR breast neoplasm* [TIAB] OR breast tumor [TIAB]
OR breast carcinoma [TIAB] OR breast cancer survivors [TIAB]) AND (anxiety
[TIAB] OR anxiety symptoms [TIAB] OR depression [TIAB] OR depressive
symptoms [TIAB] OR insomnia symptoms [TIAB] OR fear of cancer recurrence
[TIAB]) AND

(cognitive behavioral therapy* [TIAB] OR cognitive behavioral group therapy*
[TIAB]).

2.2 Inclusion and exclusion criteria of the literature

This study established clear and rigorous inclusion and exclusion criteria
to enhance the scientific rigor of the literature selection process and ensure the
reliability and validity of the results. The inclusion criteria were specifically
designed to select high-quality studies that are methodologically sound and relevant
to the research objective. First, only studies classified as independent randomized
controlled trials (RCTs) or systematic reviews were considered, as these designs are
widely recognized for their ability to provide strong evidence on the effectiveness
of interventions. Second, the included studies are required to include breast cancer
participants confirmed by pathology, so as to ensure the consistency of the selected
literatures in the diagnostic criteria. Third, the studies needed to present sufficient
statistical data or provide adequate information from which the necessary data could
be extracted or computed. This requirement was essential for conducting meaningful
analysis and comparison across studies. By adhering to these strict criteria, the review
aimed to minimize bias, improve the generalizability of the findings, and provide a
robust foundation for drawing conclusions about the effectiveness of the interventions
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under investigation.

The exclusion criteria were carefully defined to eliminate studies that
might compromise the accuracy, relevance, or integrity of the systematic review.
Specifically, the criteria included the following: (i) studies involving participants with
comorbid medical conditions in addition to breast cancer, such as traumatic brain
injury, severe cognitive impairment, or other psychiatric or physical disorders that
could confound psychological or physiological outcomes; (ii) non-peer-reviewed
or unofficial research literature, including case reports, conference abstracts,
commentaries, editorials, and research protocols, which typically lack sufficient
methodological detail or standardized outcome measures; (iii) studies that did not
align with the defined inclusion criteria in terms of population (e.g., not breast
cancer patients), study design (e.g., observational or quasi-experimental studies),
intervention type (e.g., interventions unrelated to CBT), or outcome indicators (e.g.,
studies lacking mental health-related endpoints); (iv) articles for which the full text
was inaccessible or from which essential data could not be extracted, and for which
contact with the original authors failed to yield the necessary information; and (v)
duplicate publications or studies with overlapping data sets, in which case only the
most complete and recent version was retained.

In parallel with the exclusion process, a systematic approach was employed to
assess the methodological quality of the included studies using established quality
appraisal tools. Data extraction was carried out in a structured manner to collect
relevant information such as sample size, intervention type, duration, outcome
measures, and key findings. This rigorous selection and assessment framework
ensured that only studies of sufficient scientific quality were included, thereby
enhancing the credibility and practical applicability of the review’s conclusions.
Ultimately, this process laid a solid foundation for a comprehensive and evidence-
based analysis of the effectiveness of cognitive behavioral therapy in improving
mental health outcomes among breast cancer patients.

2.3 Quality assessment and data extraction

Two researchers independently screened and rescreened the literature according
to the established inclusion and exclusion criteria, and completed data extraction.
The screening process included title screening, abstract review, confirmation of
research subject characteristics, evaluation of research tools and parameters, and
comprehensive judgment of the full text. After completing the above steps, the
researchers conducted a cross-check to ensure the consistency of the literature
screening results and the accuracy of data extraction. This process is designed to
minimize subjective bias and improve the reliability and scientificity of the research.

Subsequently, two evaluators independently evaluated the final included
literature based on the bias risk assessment tool provided in the Cochrane Manual for
Systematic Reviewers version 5.1.0. The main evaluation criteria include: (1) whether
the random sequence generation is reasonable; (2) whether the allocation concealment
measures are in place; (3) whether the researchers and subjects are double-blinded;
(4) whether the outcome assessors are blinded; (5) whether the data are complete and
not missing; (6) whether there is selective reporting bias; and (7) whether there are
other potential biases. Based on the degree of adherence to the evaluation criteria,
the included studies were categorized into three levels of methodological quality:
studies that fully satisfied all criteria were rated as Grade A, those that partially met
the criteria were rated as Grade B, and those that failed to meet key criteria were rated
as Grade C. Ultimately, nine studies were included in the review, of which six were
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classified as Grade A and three as Grade B. (see Figure 1).
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Figure 1. Risk of bias summary.

3. Results

3.1 Efficacy of CBT on negative emotions in patients with breast cancer

Several studies have examined the psychological benefits of CBT for breast
cancer patients. In one randomized controlled trial, patients were assigned to either
a Cognitive Behavioral Stress Management (CBSM) group program in addition to
standard care, or to standard care alone. Assessments conducted post-intervention
and at 12-month follow-up showed significant reductions in overall stress and
anxiety in the intervention group compared to controls, highlighting the superior and
sustained benefits of CBT-based approaches [51]. Similarly, another RCT involving
130 participants compared a 9-week structured CBT program (90 min per session)
to conventional care. The CBT group experienced marked improvements in sleep
quality, as well as reductions in depression and anxiety symptoms, with effects
persisting through week 26 [52], suggesting that longer-duration and structured CBT
protocols may yield more durable outcomes.

Further evidence supports the effectiveness of group-based CBT in enhancing
mental health and quality of life (QOL) among breast cancer patients. One study
demonstrated that group CBT significantly improved psychological well-being and
reduced negative emotional states, while also allowing for individualized intervention
strategies tailored to patients’ specific psychological needs [53].

However, findings from a meta-analysis of eight studies involving 1053 patients
present a more nuanced picture. While CBT was associated with significant reductions
in anxiety (p = 0.04), its effects on depression and quality of life were not statistically
significant (p > 0.05). These results underscore the need for standardized intervention
protocols and more rigorous clinical trial designs to fully elucidate CBT’s therapeutic
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potential in this population [54].

3.2 Effectiveness of CBT for treating patients with breast cancer insomnia
symptoms

Insomnia can have a significant impact on the patients with breast cancer’s daily
life and emotional state. Researchers combined positive thinking meditation and
insomnia CBT to develop ICBT for insomnia patients with breast cancer. The Positive
Thinking Intervention consists of a 6-week online, self-directed learning module
on techniques for self-management of sleep based on positive thinking to increase
total sleep time and improve sleep efficiency. Each module contains instruction on
positive thinking meditation and sleep using multiple forms of content. Each module
lasts approximately 20 min [55]. After 6 weeks of intervention, the intervention
group experienced sustained and significant improvements in insomnia and fatigue
symptoms. This study utilized a self-administered research design and methodology
to innovatively address sleep problems in cancer survivors. The study design and
methodology were cost-effective and effective for patients with breast cancer. Future
studies could also conduct larger research trials to help guide and improve the design.
A systematic review encompassing 16 trials and a total of 1523 cancer patients
demonstrated that cognitive behavioral therapy for insomnia (CBT-I) significantly
alleviates insomnia symptoms [56]. Compared to non-intervention controls, CBT-I
led to substantial reductions in insomnia severity (MD = —12.29, 95% CI: —16.48
to —8.09) and wake after sleep onset (WASO) (MD = —16.58, 95% CI: —22.00 to
—11.15), while improving sleep efficiency (MD = 7.62%, 95% CI: 5.82% to 9.41%).
Compared to active control conditions, CBT-I also showed significant benefits across
multiple sleep parameters. However, its therapeutic efficacy tended to diminish over
time, with effects largely attenuated during long-term follow-up. The overall quality
of evidence supporting these findings ranged from moderate to low. Further results
from a network meta-analysis indicated that CBT-I increased sleep efficiency by
10.61% relative to non-intervention groups, with this benefit sustained in short-term
follow-up. These findings suggest that while CBT-I is effective in improving sleep
immediately post-intervention, its long-term durability remains limited, warranting
further investigation into strategies for maintaining treatment gains over time.
However, due to the relatively poor quality and limited sample size of the available
evidence, high-quality large-scale trials and long-term follow-up data are still needed
to further validate its efficacy.

3.3 Effectiveness of CBT on FCR in patients with breast cancer

Among the various forms of psychological distress experienced by patients
with breast cancer, FCR is recognized as one of the issues that have a lasting and
widespread impact on patients [57,58]. FCR is often defined as “fear, worry, or
apprehension about the recurrence or progression of cancer” [29]. About 50% of
patients report moderate or greater FCR. Some studies have also reported that up
to 70% of patients with breast cancer are accompanied by FCR [59]. In particular,
past research found that breast cancer patients with FCR adopt inappropriate coping
strategies (denial, avoidance, excessive, intrusive thinking, or self-blame) [60,61].
Intrusive thoughts can even persist years after treatment has ended. Although patients
have a longer life expectancy after treatment, if their psychological symptoms do not
improve, fear may continue to affect their lives and reduce patients’ quality of life [62].

Since FCR is a major contributor to psychological distress among breast cancer
patients, it has been identified as a critical target for psychological intervention to
improve patient prognosis [63]. Compared to usual care, CBT has demonstrated
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superior efficacy in reducing FCR [64]. Despite variations in theoretical foundations,
delivery formats, and therapeutic techniques, most current FCR interventions are
grounded in CBT principles [65]. Specifically, CBT approaches incorporating
problem-solving therapy and behavioral activation have proven effective in mitigating
FCR, suggesting that CBT enables patients to develop more adaptive coping
mechanisms in response to recurrence-related fears [66]. Additionally, several CBT-
derived interventions have shown promising outcomes in lowering FCR among
breast cancer survivors [67]. Notably, acceptance and commitment therapy (ACT),
which encourages patients to live in accordance with personal values while accepting
distressing thoughts, has been found to promote more adaptive management of FCR
[68]. Approaches based on positive thinking typically emphasize awareness and help
patients relax and disengage from entrenched thought patterns [69]. Recent research
has found that positive thinking interventions, as a form of coping, are effective
in reducing anxiety, stress, and general mood and enhancing QOL for patients
with breast cancer [70]. Evidence from compassion-based interventions aimed
at developing cognitive habits of empathy also suggests that these interventions
may provide patients with breast cancer with useful skills to prevent FCR [71].
Compassion-based interventions aimed at developing empathic cognitive habits have
also been shown to provide patients with breast cancer with useful skills to prevent
FCR [72]. A meta-analysis of 13 RCTs, encompassing a total of 1447 breast cancer
patients and survivors, demonstrated that CBT significantly reduced FCR (effect size:
g =-0.44, 95% CI: —0.75 to —0.13, p < 0.001). Notably, among the various CBT
modalities, only mindfulness-based cognitive therapy yielded statistically significant
effects. Although the included studies found a high risk of overall bias, the results
of these studies indicate that CBT can be an intervention for the management of
FCR. Future research should aim to compare the relative efficacy of different CBT
approaches through rigorously designed trials.

3.4 Limitations and directions for future research

This review also has some limitations. First, this article ignores the impact of
cultural factors. In different cultural backgrounds, the treatment plans for breast
cancer patients may be different. Second, this review only discusses the impact of
CBT on breast cancer patients, and the impact on different types of diseases needs to
be further confirmed. Third, this article is a qualitative study with limited included
literature, which may lead to inaccurate conclusions. Fourth, the discussion topics
are limited, for the patient’s psychological status, family functions and other factors
need to be considered. Fifth, inclusion of the potential for self-report bias given that
all tests are self-reported. This may lead to a stable outcome. To further investigate
this issue, it is necessary to include a large sample in future studies that can combine
online and offline modalities to explore more effective and less costly methods.
Similarly, there is a lack of consistency in determining intervention duration, and
short- and long-term intervention designs are needed to explore more appropriate
intervention duration. At the same time, future studies could explore the neural
mechanisms behind the intervention and further improve the effectiveness of CBT in
breast cancer patients.

4. Conclusion

This study found that cognitive behavioral therapy (CBT), especially under the
guidance of a professional therapist, significantly relieved cancer patients’ anxiety,
depression, and fear of cancer recurrence. In addition, CBT significantly improved
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patients’ overall QOL by enhancing their mental toughness and coping skills.
These findings underscore the clinical relevance of CBT as a non-pharmacological
intervention in the comprehensive care of individuals with cancer.

Nonetheless, despite the preliminary evidence supporting its efficacy, current
research is constrained by several limitations, including small sample sizes, variable
methodological quality, and short follow-up durations. Therefore, future investigations
should prioritize the implementation of large-scale, high-quality randomized
controlled trials to further substantiate the effectiveness and generalizability of CBT
across diverse cancer populations and disease stages.

In addition, it is recommended that longitudinal study designs be employed
to examine the long-term outcomes of CBT interventions. Such designs would
provide valuable insights into the sustainability of psychological improvements and
behavioral changes induced by CBT, thereby contributing to the development of more
personalized and enduring psychosocial support strategies throughout the cancer care
continuum.
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