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Abstract

Breast cancer remains the most prevalent malignancy among women worldwide, with chemotherapy
serving as a cornerstone of treatment across neoadjuvant, adjuvant, and metastatic settings. While
chemotherapy improves survival, it frequently imposes significant physical, psychological, and
socioeconomic burdens that compromise quality of life (QoL). This review synthesizes current
evidence on the impact of breast cancer chemotherapy on QoL, encompassing physical symptoms
(fatigue, neuropathy, gastrointestinal distress), emotional disturbances (depression, anxiety,
cognitive impairment), social challenges (relationship strain, loss of productivity), and financial
toxicity. The heterogeneity of these effects is influenced by factors such as age, menopausal status,
disease stage, socioeconomic background, and racial disparities. Key chemotherapeutic agents—
including anthracyclines, taxanes, and platinum compounds—are discussed alongside their
mechanisms and toxicity profiles. The review also highlights the importance of patient-reported
outcomes (PROs) in accurately assessing QoL and guiding supportive care. Interventions such as
physical rehabilitation, psychosocial support, pharmacological management, and nutritional
therapies are explored as strategies to mitigate treatment burden. As breast cancer survivorship
grows, integrating QoL considerations into oncologic decision-making is essential to optimize both
clinical outcomes and patient well-being.

Keywords: breast cancer; quality of life; antineoplastic agents; chemotherapy; patient reported
outcome measures; medical oncology

1. Introduction

Breast cancer remains the most commonly diagnosed cancer in women worldwide, with over
2.3 million new cases annually and representing a leading cause of cancer-related mortality globally
[1]. Chemotherapy plays a critical role in the multimodal management of breast cancer, including
neoadjuvant (pre-surgical), adjuvant (post-surgical), and metastatic treatment settings. Neoadjuvant
chemotherapy is often used to downstage tumors, enabling breast-conserving surgery and providing
prognostic information based on tumor response [2,3]. Studies have shown that patients achieving
pathological complete response (pCR) after neoadjuvant chemotherapy have significantly improved
long-term outcomes [4]. In comparison, adjuvant chemotherapy is administered to eradicate
microscopic residual disease after surgery and is a standard component in early-stage, high-risk cases
[5]. As breast cancer survival improves due to advances in such systemic therapies, there is increasing
emphasis on the long-term well-being of survivors. While these therapies significantly improve
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disease-free survival (DFS) and overall survival (OS), they are not without adverse effects, which can
impair patient quality of life (QoL). Chemotherapy is associated with various side effects—including
fatigue, neuropathy, cognitive impairment, and emotional distress—that can significantly diminish
QoL during and after treatment [6,7]. Moreover, these effects may persist long after treatment
completion, affecting return to work, social relationships, and psychological well-being. In clinical
trials such as KEYNOTE-522, patient-reported outcomes (PROs) indicated measurable declines in
physical and emotional functioning during both neoadjuvant and adjuvant chemotherapy phases [8].
These findings highlight the need for comprehensive QoL monitoring throughout the treatment
continuum. The aim of this review is to evaluate the current evidence on how chemotherapy for
breast cancer affects patient-reported and clinically assessed QoL across different treatment stages.
By exploring both the short- and long-term consequences of chemotherapy on various QoL domains,
this article seeks to inform clinicians, researchers, and policymakers about the trade-offs between
survival benefits and lived experiences.

2. Impact of Chemotherapy on Physical Domain of QoL

2.1. Fatigue and Physical Functioning

CRF is among the most frequently reported and distressing side effects of chemotherapy in
breast cancer patients, with significant implications for physical functioning and QoL. Unlike normal
tiredness, CRF is persistent, not alleviated by rest, and affects daily living, physical activity, cognition,
and psychosocial well-being [9]. Studies consistently report that more than 40% of breast cancer
patients undergoing chemotherapy experience clinically significant fatigue [10-12]. This prevalence
is highest during treatment, where cumulative toxicity, inflammation, and anemia compound the
sensation of exhaustion. CRF affects all subgroups of patients but is especially pronounced in those
receiving anthracycline-taxane combinations, older adults, and individuals with comorbid
depression or anemia. While some relief from fatigue occurs shortly after chemotherapy ends, for
many patients, symptoms persist for months or even years [13]. Longitudinal data indicate that up
to 60% of survivors report ongoing fatigue one year post-treatment, and a notable subset experiences
chronic fatigue that remains unresolved even after five years [13]. This prolonged fatigue impairs
return to work, exercise tolerance, and social reintegration, further exacerbating emotional distress
and reducing long-term QoL [14]. Fatigue leads to reduced physical functioning, which can manifest
as decreased endurance, muscle weakness, and slower recovery after physical exertion. Patients
commonly report difficulty walking, climbing stairs, or performing basic household activities. These
impairments are often compounded by deconditioning, which may begin during treatment and
continue post-therapy due to avoidance of physical activity. The resulting cycle of inactivity and
fatigue contributes to functional decline and, in older patients, increases the risk of frailty and falls
[15-17].

2.2. Neuropathy and Pain

CIPN is a common and often debilitating side effect of taxane- and platinum-based
chemotherapies used in breast cancer treatment. It arises from cumulative damage to sensory
neurons in the peripheral nervous system, leading to symptoms such as numbness, tingling, burning
pain, and loss of coordination, particularly in the hands and feet. CIPN not only reduces physical
function but can also lead to chronic pain, psychological distress, and treatment modification,
ultimately compromising both QoL and therapeutic outcomes. CIPN occurs in approximately 60—
70% of cancer patients during chemotherapy, particularly with agents like paclitaxel and docetaxel
[18,19]. Although some symptoms resolve after treatment ends, up to 30-40% of patients experience
persistent neuropathy for months or even years, with symptoms ranging from mild paresthesia to
severe pain that interferes with daily activities [20]. CIPN significantly affects mobility, dexterity, and
fine motor control, contributing to difficulties in walking, driving, dressing, and performing
occupational tasks. These limitations, particularly when accompanied by chronic neuropathic pain,
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reduce physical independence and elevate the risk of falls, especially in older patients. CIPN has also
been associated with greater emotional distress, reduced social engagement, and decreased health-
related QoL scores, particularly in domains of physical functioning and role limitations [21-23].
Although some patients experience gradual symptom resolution over 6-12 months, CIPN can
become irreversible, especially at higher cumulative doses of neurotoxic agents or with repeated
cycles [24]. Longitudinal studies reveal that a significant proportion of breast cancer survivors suffer
from long-term sensory deficits and pain, impacting work reintegration, sleep, and physical activity
levels. The chronic nature of CIPN and the lack of effective neuroprotective strategies highlight a
major unmet need in breast cancer survivorship care [24,25].

2.3. Nausea, Vomiting, and Gastrointestinal Distress

Nausea, vomiting, and GI distress remain among the most distressing and functionally
disruptive physical side effects of chemotherapy in breast cancer patients. Despite advances in
antiemetic therapies, these symptoms continue to impact nutrition, hydration, daily functioning, and
overall QoL. CINV are particularly prevalent with highly emetogenic regimens, such as
anthracycline-cyclophosphamide combinations. Up to 70% of breast cancer patients report
significant nausea, and a substantial subset continues to experience anticipatory or breakthrough
vomiting even with guideline-based antiemetic prophylaxis [26]. GI effects also include diarrhea,
constipation, mucositis, and bloating, which are often underreported but significantly impair
comfort, mobility, and nutrition. These symptoms can persist for days after each chemotherapy cycle,
leading to cumulative distress across multiple treatments. CINV and mucosal inflammation
contribute to loss of appetite, early satiety, and altered taste (dysgeusia), which reduce oral intake
and caloric absorption [27]. Diarrhea or vomiting can lead to dehydration, electrolyte imbalances,
and weight loss, exacerbating fatigue and increasing hospitalization risk. Some patients are forced to
modify or restrict their diets, avoiding nutrient-dense foods due to GI sensitivity. In severe cases,
chemotherapy must be delayed or dose-reduced, potentially compromising treatment efficacy.
Malnutrition not only delays physical recovery but also impairs immune function, increases
treatment-related toxicities, and contributes to poorer long-term survival outcomes in breast cancer
patients [28,29]. The GI burden of chemotherapy also significantly interferes with daily routines,
social engagement, and psychological health. Persistent nausea or bowel irregularities limit patients'
ability to work, travel, or engage in physical activity. The anticipation of nausea may lead to anxiety,
food aversion, and social withdrawal, worsening emotional QoL [28,30]. In some patients, these
symptoms become conditioned responses, reinforcing a cycle of anticipatory nausea and avoidance
behavior [31].

2.4. Sexual Health and Menopausal Symptoms

Sexual dysfunction and menopausal symptoms are frequently underrecognized but deeply
impactful consequences of chemotherapy in breast cancer patients [32]. These effects arise from
gonadal toxicity, hormonal disruption, and psychological distress, and manifest as reduced libido,
vaginal atrophy, dyspareunia, and infertility —all of which significantly affect QoL, self-esteem, and
intimate relationships [33]. Chemotherapy-induced changes in sexual health are multifactorial. The
abrupt onset of menopause caused by cytotoxic damage to ovarian follicles leads to a decline in
estrogen levels, which reduces sexual desire, impairs vaginal lubrication, and increases discomfort
during intercourse. Additionally, body image concerns related to hair loss, mastectomy, or weight
changes may lead to decreased sexual confidence and avoidance of intimacy. Many patients also
report psychological barriers—such as anxiety, depression, and fear of recurrence—which further
diminish libido and sexual satisfaction [34]. Vaginal atrophy—characterized by thinning of the
vaginal epithelium, loss of elasticity, and decreased lubrication—is a direct consequence of
chemotherapy-induced hypoestrogenism. This condition results in dyspareunia (painful
intercourse), vaginal dryness, and irritation, which can persist for months to years post-treatment
[35,36]. Women treated with adjuvant endocrine therapy (e.g., tamoxifen or aromatase inhibitors)
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may experience worsened urogenital symptoms, compounding the effects initiated by
chemotherapy. These changes often remain unaddressed in clinical care, despite their significant
burden on QoL [37]. For premenopausal women, chemotherapy poses a significant risk of premature
ovarian failure (POF) and infertility [38,39]. The incidence of chemotherapy-induced amenorrhea
varies with age, drug type, and cumulative dose but can reach 60% or more in women over 40
receiving anthracycline- and taxane-based regimens [7,40,41]. The resulting infertility can have
profound emotional consequences, particularly for younger women with unmet reproductive goals.
While ovarian suppression with gonadotropin releasing hormone (GnRH) analogs and fertility
preservation strategies (e.g., oocyte cryopreservation) are available, they are not universally
implemented or accessible. Menopausal symptoms such as hot flashes, mood swings, insomnia, and
cognitive disturbances further exacerbate the decline in sexual and physical well-being during and
after chemotherapy [42].

3. Psychological and Emotional Effects

3.1. Depression and Anxiety

Depression and anxiety are among the most prevalent psychological comorbidities affecting
women undergoing chemotherapy for breast cancer, with notable impact on QoL, treatment
adherence, and long-term outcomes. These conditions are not only highly prevalent during
chemotherapy but often persist beyond treatment, underscoring the need for vigilant psychological
monitoring and intervention. Numerous studies report high rates of depression and anxiety among
breast cancer patients during and after chemotherapy. For instance, a large-scale UK cohort found
that 35% of patients exhibited clinically significant symptoms of depression or anxiety before starting
radiotherapy, with persistent symptoms observed up to five years post-treatment [43]. Similarly, an
observational cohort study found that up to 50% of women had depression or anxiety in the first year
after diagnosis, with one in six continuing to experience psychological distress at every follow-up
over five years [44]. Risk factors for these psychological conditions include younger age at diagnosis,
lower educational level, poor social support, prior psychiatric history, financial strain, and advanced
disease stage [45,46]. Moreover, treatment side effects like CIPN significantly increase the risk for
depression and anxiety. A retrospective study showed that breast cancer patients with CIPN had a
1.5-fold higher risk of developing depression and anxiety within a year post-treatment compared to
those without CIPN [47]. Importantly, psychological distress often begins around the time of
diagnosis and can peak during intensive treatment periods such as chemotherapy cycles. In a
prospective study, depression severity peaked around 12-14 weeks and again at 32 weeks of
chemotherapy. Depression was strongly associated with anxiety, physical symptom burden, and
specific chemotherapy regimens like Adriamycin-Cytoxan [48]. Social isolation, lack of intimate
relationships, and absence of psychosocial support were also major predictors of persistent emotional
disorders [44].

3.2. Cognitive Impairment

Cognitive impairment, commonly referred to as "chemo brain" or cancer-related cognitive
dysfunction, is a recognized adverse effect of chemotherapy in breast cancer patients, particularly
impacting memory, attention, executive function, and processing speed [49]. This constellation of
symptoms can significantly hinder QoL and functional independence, often persisting long after
treatment completion. Breast cancer patients frequently report impairments in working memory,
verbal fluency, multitasking, and executive control following chemotherapy [50-53]. Objective
neuropsychological testing corroborates these complaints, demonstrating mild to moderate deficits,
especially in executive functioning and episodic memory. The mechanisms are believed to involve
inflammatory cytokines, oxidative stress, mitochondrial dysfunction, and direct neurotoxicity that
affect white matter integrity and hippocampal plasticity [54]. Neuroimaging studies have shown gray
matter reductions in frontal and temporal regions post-chemotherapy, correlating with cognitive
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complaints, particularly among patients treated with anthracycline- and taxane-based regimens
[55,56]. These structural brain changes may be partially reversible, but longitudinal data indicate that
a subset of patients experience long-lasting or even permanent changes in cognitive function.
Cognitive symptoms typically emerge during chemotherapy, with peak intensity in the first few
weeks to months after treatment initiation. While some patients demonstrate partial cognitive
recovery within 6-12 months post-treatment, longitudinal research reveals that 20-30% of survivors
report persistent cognitive difficulties even after several years, particularly in those with higher
cumulative chemotherapy exposure, older age, or concurrent hormonal therapy [57]. Cognitive
recovery is further complicated by comorbid depression, anxiety, and fatigue, all of which are
independently associated with perceived and actual cognitive deficits. As a result, “chemo brain”
often exists within a broader neuropsychological and emotional symptom cluster, emphasizing the
need for holistic survivorship assessment.

3.3. Body Image and Self-Perception

Body image disturbance is one of the most prominent psychological consequences of
chemotherapy and breast cancer treatment. Hair loss (alopecia), mastectomy, and changes in body
weight disrupt a woman's perception of femininity and identity, often resulting in lower self-esteem
and heightened emotional distress. Chemotherapy-induced alopecia is particularly distressing and
frequently reported as one of the most traumatic side effects, not only because of its visual impact but
also due to its symbolic association with illness and loss of control [58]. This is especially true for
younger women who place greater importance on physical appearance and fertility [59].
Mastectomy, whether with or without reconstructive surgery, has profound and long-lasting effects
on body image. The loss of a breast is not only perceived as a physical disfigurement but also as a
loss of sexual identity and femininity [60]. Women often describe feelings of shame, unattractiveness,
and reduced desirability, which can impair intimacy and partner relationships [61]. One study found
that women reported higher satisfaction with their breast image and sexual function after
reconstructive procedures, though emotional challenges still persisted [62]. Weight gain, another
common chemotherapy side effect, also significantly impacts body satisfaction. It is often poorly
anticipated and can create additional emotional burden, especially when compounded by fatigue and
reduced physical activity. Weight-related distress is closely linked to feelings of lack of control and
disempowerment during treatment [61]. These appearance-related changes contribute to an altered
self-image, diminished self-worth, and social withdrawal, creating a cycle that negatively affects
overall QoL. Importantly, cultural and racial identity can further compound the distress caused by
chemotherapy-induced appearance changes. For example, Black women with breast cancer may
experience hair loss as a deeper violation of identity and femininity due to cultural ties to hair
aesthetics and historical stigmatization. The inability to find appropriate wigs for their hair texture
and color further intensifies psychological distress and reduces coping efficacy [63]. Interventions
such as cognitive-behavioral therapy (CBT), exercise programs, peer support groups, and guided
psychosocial support have shown promising effects in improving body image and self-esteem among
breast cancer survivors [64-66]. These strategies aim to support emotional adjustment, foster positive
self-image, and reestablish a sense of normalcy in survivors’ lives.

4. Socioeconomical Well-Being

4.1. Social Role and Relationship Changes

Chemotherapy for breast cancer often initiates profound shifts in a patient’s social identity and
interpersonal relationships. These transformations may result in changes to partner dynamics,
increased social isolation, and experiences of stigmatization, all of which can compromise overall
QoL and emotional well-being [67-69]. Breast cancer treatment, particularly chemotherapy, affects
not only the patient but also their intimate partners. Emotional distress, physical exhaustion, body
image concerns, and sexual dysfunction often disrupt marital satisfaction and sexual intimacy [70].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202512.1069.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 December 2025 d0i:10.20944/preprints202512.1069.v1

6 of 29

Many partners report feeling helpless or excluded from the care process, which may lead to emotional
distance or conflict. On the patient’s side, the impact of alopecia, mastectomy, and treatment-induced
menopausal symptoms can result in diminished self-worth and avoidance of intimacy, which further
strains relationships [60]. However, some relationships become more cohesive during this
experience, with shared adversity strengthening emotional bonds—demonstrating the diversity of
psychosocial outcomes in intimate partnerships. Physical fatigue, emotional exhaustion, and altered
appearance (e.g., hair loss, surgical scars) can lead many women to withdraw socially during and
after chemotherapy. This is often compounded by reduced capacity to work, engage in leisure
activities, or fulfill family responsibilities, resulting in a sense of disconnection from prior roles and
routines. Some patients avoid public outings or interactions for fear of pity, awkward questions, or
unsolicited advice. Over time, this isolation may evolve into chronic loneliness, especially for single
women or those with limited support networks [69]. Such social withdrawal has been associated with
increased risks of depression, anxiety, and poorer treatment adherence. Social stigma remains a
powerful psychosocial burden for many breast cancer patients. Cultural misconceptions about cancer
as a “death sentence” or “contagious” illness can lead to marginalization, particularly in societies
where physical beauty, fertility, or womanhood are tightly linked to social value. Patients have
reported experiences of being treated differently by colleagues, acquaintances, or even healthcare
providers after diagnosis and visible treatment changes. Stigmatization often results in reduced help-
seeking behavior, internalized shame, and increased psychological distress [71-73].

4.2. Return to Work and Productivity

Returning to work (RTW) after chemotherapy is a critical milestone for many breast cancer
survivors, symbolizing a return to normalcy, financial stability, and social integration [74]. However,
the journey back into the workforce is often delayed, incomplete, or permanently disrupted by the
physical, cognitive, and emotional aftereffects of cancer treatment [75]. Employment outcomes are
influenced by a range of factors including fatigue, cognitive impairment, workplace
accommodations, job type, and psychosocial support. Although many women return to work within
the first year following treatment, significant variability exists. Studies have reported that up to 40%
of breast cancer survivors fail to resume employment within 12 months, and those who do often
return with reduced hours or diminished productivity [76]. The likelihood of RTW is lower among
women with physically demanding jobs, lower education levels, or jobs that offer little flexibility.
Chemotherapy-related fatigue, pain, and cognitive impairments are the most cited physical barriers
to full work reintegration [77]. In particular, survivors report difficulties with concentration, short-
term memory, and multitasking, which can undermine workplace performance even after apparent
physical recovery [78]. A large prospective cohort study provides critical insight into the complex
relationship between breast cancer treatment and RTW outcomes. Among 1,874 working-age women
with stage I-1II breast cancer in France, 21% had not returned to work two years after diagnosis. The
study found that patients receiving systemic therapy regimens involving trastuzumab —especially in
combination with chemotherapy and/or hormone therapy —faced significantly higher odds of non-
RTW compared to those treated with chemotherapy and hormone therapy alone. Moreover, physical
toxicities (CTCAE grade 23), arm morbidity, and patient-reported psychological symptoms such as
anxiety and depression independently increased the likelihood of non-RTW [79]. The nature of a
survivor's occupation also plays a significant role in post-treatment employment outcomes. Women
in manual labor or service sector jobs often face greater challenges due to physical demands and
limited flexibility. Conversely, those in professional or managerial roles, especially with supportive
employers, report better outcomes [80,81]. Workplace accommodations, such as part-time hours, task
modifications, or remote work options, are strongly associated with higher rates of successful
reintegration and job retention [80]. However, workplace stigma and discrimination also remain
barriers. Some survivors report subtle biases, reduced responsibilities, or being overlooked for
promotions due to assumptions about their health status or future availability. These experiences can
diminish self-efficacy and job satisfaction, potentially prompting voluntary exit from the workforce
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[82]. Long-term follow-up studies have shown that breast cancer survivors are more likely than the
general population to experience underemployment, reduced income, or early retirement.
Productivity loss persists even among those who return to work, with many reporting a mismatch
between their current performance and pre-diagnosis expectations. Financial toxicity, stemming from
medical expenses and loss of income, further compounds stress and may force premature return to
work before full recovery —often to the detriment of both health and productivity [83].

4.3. Financial Toxicity

Financial toxicity refers to the objective and subjective burden of cancer-related costs and is
increasingly recognized as a major determinant of health-related QoL in breast cancer survivors [84].
Chemotherapy, in particular, contributes significantly to this burden through direct medical
expenses, indirect productivity losses, and insurance limitations that persist well into survivorship.
The cost of breast cancer chemotherapy can be substantial, encompassing not only drug expenses but
also supportive medications (e.g., antiemetics, growth factors), infusion services, imaging, lab tests,
and follow-up appointments [84]. Many patients incur high out-of-pocket costs, especially those on
high-deductible insurance plans or lacking supplemental coverage. The financial strain is intensified
for patients who require extended or combination regimens, or who experience complications
requiring hospitalization [85]. The burden is particularly pronounced in low- and middle-income
settings, where out-of-pocket expenses often lead to catastrophic health spending and treatment
abandonment [86]. Even in countries with widespread health insurance coverage, many patients
experience coverage limitations for novel or targeted therapies, reconstructive surgery, fertility
preservation, or integrative support services (e.g., mental health, physical therapy). In the United
States, underinsurance remains a critical issue: patients may have insurance but still face cost-related
nonadherence, such as skipping medications or delaying follow-up care due to financial concerns
[87,88]. Furthermore, administrative complexity in claims processing and prior authorization can
delay access to necessary treatments and increase psychological distress. Chemotherapy-related side
effects such as fatigue, cognitive impairment, and physical debilitation contribute to temporary or
permanent work absence, reducing income and employer-provided benefits [89]. Some women are
forced to reduce hours or shift to lower-paying jobs to accommodate ongoing health limitations. For
self-employed or hourly workers, the absence of paid sick leave or job security can lead to significant
economic vulnerability, especially for single mothers or sole-income providers. The financial stress
of income loss is compounded by accumulating debt, housing insecurity, and food insecurity, all of
which further compromise physical and mental health. Beyond material hardship, financial toxicity
is strongly associated with depression, anxiety, and lower treatment satisfaction [90]. Patients
experiencing high financial burden are more likely to forego care, reduce adherence to supportive
medications, or decline costly but effective therapies, ultimately worsening health outcomes. In
addition, the stress associated with managing bills, debt collection, and insurance disputes can erode
social relationships and reduce overall QoL.

5. Measuring QoL in Breast Cancer Patients

5.1. QoL Assessment Tools

Accurately measuring QoL in breast cancer patients undergoing chemotherapy is essential for
evaluating treatment burden, long-term survivorship, and patient-centered care. Several
standardized, validated instruments have been developed for this purpose, each capturing multiple
domains of patient well-being (Figure 1), including physical, emotional, cognitive, and social
functioning. Among the most widely used tools are the EORTC QLQ-C30, QLQ-BR23, FACT-B, and
SF-36 (Table 1) [91,92]. The EORTC QLQ-C30 is a 30-item core questionnaire developed by the
European Organisation for Research and Treatment of Cancer (EORTC). It assesses general QoL in
cancer patients across five functional domains (physical, emotional, social, role, and cognitive), three
symptom domains (fatigue, pain, nausea/vomiting), and overall global health status. This instrument
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is designed to be complemented by disease-specific modules, the most common for breast cancer
being the QLQ-BR23. The QLQ-BR23 adds 23 items specifically related to breast cancer, addressing
symptoms such as body image, sexual functioning, breast and arm symptoms, and side effects from
systemic therapy [93,94]. Studies confirm that this combination provides comprehensive and
sensitive assessment of chemotherapy-related QoL impairments in breast cancer populations, and
both tools have been validated across multiple cultures and languages. A study established updated
reference values for PROs using EORTC QLQ-C30 and EORTC QLQ-BR23 in breast cancer and other
breast conditions using data from over 1,400 patients. Compared to those with benign breast diseases,
patients with breast cancer reported worse overall QoL, particularly in emotional and cognitive
functioning [94]. Another cross-sectional study assessed the QoL among 284 breast cancer survivors
in Saudi Arabia using the EORTC QLQ-C30 and BR23 questionnaires. Overall, patients reported good
global health and functioning scores, with insomnia and fatigue being the most prominent
symptoms. Younger patients (<50 years), as well as pre- and perimenopausal women, demonstrated
better physical and role functioning compared to older or postmenopausal counterparts. Sexual
enjoyment was higher among premenopausal women. Systemic therapy side effects were more
noticeable in those who underwent breast-conserving surgery. Menopausal status emerged as a key
predictor of physical functioning [95].

Physical
Fatigue, Pain, Nausea, Vomiting, GI symptoms,
Sexual and menopausal symptoms

@
=
ol
Cultural N ’ Psychological
Cultural perceptions ﬁ Depression, Anxiety,

of iliness and Cognitive
treatment, impairment, Self
Spirituality and o * Quality of Life of ‘ I perception, Body
personal beliefs Breast Cancer image

Survivors

=
. ® o Social
Economical E\ vq Social and relationship

Financial toxicity change, Returning to
work and productivity

Figure 1. Multidimensional impact of chemotherapy on quality of life in breast cancer survivors. The physical
domain includes fatigue, pain, gastrointestinal disturbances, and sexual/menopausal symptoms. Psychological
impacts encompass depression, anxiety, cognitive impairment, self-image, and body perception. Social
consequences involve changes in relationships, social roles, and challenges in returning to work or maintaining
productivity. Economic burden is reflected through financial toxicity due to treatment costs. Cultural influences
shape illness perception, spirituality, and beliefs surrounding treatment. Together, these interconnected factors

underscore the need for holistic, patient-centered survivorship care.

Table 1. Comparison of breast cancer QoL assessment tools.
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BR23 Health Survey)
Therapy — Breast)
European Organisation for RAND Corporation /
FACIT Group (originally by
Developer Research and Treatment of Boston Health Research
David Cella and colleagues)
Cancer (EORTC) Institute
Cancer-specific QoL | Breast cancer-specific QoL
Generic  health status
Purpose assessment with breast cancer | assessment with general +
measure across diseases
module disease items
Target Cancer patients; QLQ-BR23 for General adult
Breast cancer patients
Population breast cancer specifically population
QLQ-C30: 30 items (global + 5
functional + 3 symptom + 6
37 items total (FACT-G core + | 36 items across 8 health
Structure single items)
10 breast-specific items) domains
QLQ-BR23: 23 items (breast-
specific)
- Physical functioning
- Physical, role, cognitive,
- Physical well-being - Role limitations
emotional, social functioning
- Social/family well-being - Bodily pain
Domains - Fatigue, nausea, pain,
- Emotional well-being - General health
Measured appetite, sleep, financial
- Functional well-being - Vitality
- BR23: body image, arm
- Breast-specific concerns - Social functioning
symptoms, sexual functioning
- Emotional well-being
0-100 linear transformation;
Scoring 0—4 Likert scale (total score 0- | 0-100 for each domain;
higher = score =  better
System 148); higher = better QoL higher = better health
functioning / worse symptoms
Time Frame
Past week Past 7 days Past 4 weeks
Referenced
Widely validated in cancer Broadly validated across
Psychometric Strong reliability and validity
populations; BR23 specific to general populations and
Validity in breast cancer populations
breast cancer diseases
High sensitivity to treatment  High sensitivity in detecting
Sensitivity to Less sensitive to cancer-
effects (e.g.,, chemo, surgery, QoL changes due to breast
Change specific QoL changes
radiation) cancer
- Disease-specific detail - Comprehensive
- Modules available for | - Brief and easy to use overview of general
Strengths different cancers - Breast-specific health
- Good responsiveness in | - Suitable for trials and clinics | -  Normative  data
clinical trials available
- Slightly longer to administer | - Less detailed symptom | - Not cancer-specific
Limitations (53 items total) tracking compared to EORTC | - Misses disease-relevant
- May require license for use - License required issues (e.g., body image)
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Available in  many
Languages & | Available in >100 languages; | Available in >60 languages;
languages; widespread
Global Use widely used in Europe & trials | used globally
in public health
Clinical trials and studies General population
Routine clinical practice and
Best Use Case | requiring detailed breast- studies or comparison
patient monitoring
specific QoL data across conditions
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The FACT-B is another breast cancer-specific QoL instrument, comprising the 27-item FACT-G
(general cancer version) and an additional 10 breast cancer—specific items. The FACT-B measures
well-being across physical, social/family, emotional, functional, and additional breast cancer
concerns [96]. Its use is widespread in both clinical trials and survivorship studies. Notably, it
emphasizes patient-reported treatment burden and emotional adjustment, making it particularly
valuable for evaluating chronic toxicities or long-term chemotherapy effects. The FACT-B has
demonstrated high internal consistency, construct validity, and responsiveness to clinical change in
breast cancer populations undergoing chemotherapy or endocrine therapy. For example, a study
investigated the relationship between fatigue, QoL, and functional capacity in post-operative breast
cancer patients undergoing adjuvant chemotherapy. Among 30 participants in their third
chemotherapy cycle, assessments using the FACIT-Fatigue Scale, FACT-B questionnaire, and 6-
minute walk test (6MWT) revealed a strong negative correlation between fatigue and QoL, especially
in the total FACT-B, FACT-G, and trial outcome index (TOI) scores. Fatigue also showed a moderate
association with reduced functional capacity [97].

The SF-36 is a generic health status instrument with 36 items covering eight health domains,
including physical functioning, vitality, social functioning, and general health perceptions [98].
Although not cancer-specific, it is frequently used in comparative health studies and survivorship
research. Its utility in breast cancer lies in benchmarking QoL outcomes against the general
population or other chronic disease groups. However, it lacks sensitivity to chemotherapy-specific
side effects such as alopecia, menopausal symptoms, or breast surgery complications. A study
evaluated the impact of lymphedema on health-related QoL (HRQOL) in breast cancer survivors
more than one year after surgery using the SF-36. Among 96 patients, HRQOL scores did not differ
significantly between those with and without lymphedema on any SF-36 subscale. However, when
compared to 104 individuals from the general population, breast cancer survivors scored lower across
nearly all SF-36 domains, indicating a persistent reduction in overall QoL. Notably, vitality and
mental health components of the SF-36 did not differ significantly from the general population,
suggesting some recovery in psychological aspects. These findings emphasize the utility of SF-36 in
capturing subtle QoL deficits in long-term breast cancer survivors [99].

5.2. Methodological Considerations

The accurate assessment of QoL in breast cancer patients undergoing chemotherapy depends
heavily on timing, assessment modality, and interpretive frameworks [100]. Misalignment between
when and how QoL is measured can significantly impact data validity and the clinical relevance of
findings. The timing of QoL assessment plays a crucial role in capturing the full spectrum of patient
experiences [101]. Assessments during treatment tend to reflect acute toxicities such as nausea,
fatigue, and emotional distress, while post-treatment evaluations often capture longer-term impacts
like persistent neuropathy, sexual dysfunction, and psychological adjustment. Studies show that QoL
tends to worsen during chemotherapy and then partially recover post-treatment, although certain
domains like fatigue and cognitive function may remain impaired for months or even years [102].
Importantly, longitudinal assessments—spanning pre-treatment, mid-treatment, and post-treatment
phases—are superior to single time-point analyses because they track the trajectory of change,
allowing clinicians to differentiate between transient effects and persistent issues. Furthermore,
capturing QoL at clinically meaningful intervals, such as immediately after a chemotherapy cycle or
6 months post-completion, improves the sensitivity of these tools to detect patient-relevant outcomes.

PROs are essential for understanding how patients perceive their symptoms and functional
status. Tools such as the EORTC QLQ-C30 and FACT-B rely on patients” direct input, offering high
face validity for subjective experiences like pain, emotional distress, and social isolation. PROs have
been shown to predict survival outcomes, unplanned hospitalizations, and treatment discontinuation
better than clinician-reported metrics in several studies. In contrast, clinician-assessed metrics, such
as Common Terminology Criteria for Adverse Events (CTCAE), often underreport subjective
symptoms like fatigue and neuropathy, leading to a mismatch between clinical documentation and
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patient reality [103]. This discrepancy is especially problematic for long-term toxicities, which are

harder to observe objectively during brief follow-up visits (Table 2). Integrating PROs into clinical

trials and electronic health records is now recommended by most regulatory bodies to enhance

patient-centered care and real-world outcome tracking [104].

Table 2. Comparison

of patient-reported outcomes vs. clinician-reported metrics in breast cancer QoL

assessment.
Dimension Patient-Reported Outcomes (PROs) Clinician-Reported Metrics
Direct reports from patients about their | Observations, diagnoses, or
health  status, symptoms, and | measurements made by clinicians
Definition

functional impact—without | using clinical exams, lab tests, or

interpretation by clinicians. standard toxicity scales.

- EORTC QLQ-C30 / QLQ-BR23 - CTCAE (Common Terminology

- FACT-B Criteria for Adverse Events)
Common

- SE-36 - ECOG/Karnofsky Performance
Tools/Instruments

- PROMIS Status

- PRO-CTCAE - Lab/imaging results

Primary Focus

Subjective experience of symptoms

(fatigue,  pain, anxiety, daily

functioning, body image, etc.)

Objective signs of toxicity, disease

progression, or functional decline

High sensitivity to subtle changes in

Often insensitive to mild or

Is Measured

- Sexual health
- Physical functioning

- Cognitive symptoms

Sensitivity to subjective symptoms; detects only
physical, emotional, or cognitive
Change clinically observable or measurable
symptoms.
changes.
- Pain, fatigue, insomnia
- Neutropenia, anemia
- Emotional distress
Examples of What - Organ function tests

- Tumor size changes

- Performance status

- Captures real patient experience

- Standardized, objective

measurements

- May lack standardization across

populations

Strengths - Enables early detection of QoL decline
- Critical for treatment safety,
- Enhances shared decision-making
dosing, and trial comparability
- Subject to reporting bias - May underestimate symptom
- Requires patient literacy and | burden
Limitations engagement - Ignores subjective domains (e.g.,

mood, sexuality)

- Less patient-centered
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Increasingly used to assess treatment | Longstanding use in toxicity
Use in Clinical
tolerability and QoL endpoints (e.g., | grading and clinical safety

Trials
PRO-CTCAE mandated in some trials) | monitoring
Recognized by FDA/EMA  for
Required for drug approval, trial
Regulatory supporting drug labeling when
protocols, and adverse event
Relevance validated; critical for wvalue-based,

reporting

patient-centered care

6. Variability Across Patient Subgroups

6.1. Age and Menopausal Status

Age and menopausal status are critical modifiers of the chemotherapy experience in breast
cancer patients, influencing not only treatment tolerance and side effect profiles but also psychosocial
adaptation, fertility concerns, and long-term QoL [105,106]. The physiological and psychosocial
landscape differs markedly between younger, premenopausal women and older, postmenopausal
women, leading to distinct survivorship challenges and varying degrees of resilience. Younger
women (<50 years) diagnosed with breast cancer often experience more aggressive tumor biology,
leading to the use of more intensive chemotherapy regimens [107]. While they may demonstrate
better physical recovery, they face heightened emotional and psychosocial stressors [108].
Chemotherapy-induced amenorrhea and infertility are particularly distressing, as many young
patients have not yet completed their reproductive plans. This threat to fertility, combined with
abrupt chemically induced menopause, contributes to emotional distress, sexual dysfunction, and
identity disruption [109]. Younger survivors are also more likely to report depression, anxiety, and
body image dissatisfaction post-chemotherapy, partly due to their life stage, concerns about career
disruption, and disrupted family or relationship roles [107]. Despite often being more physically fit,
they report lower QoL scores compared to older counterparts, primarily driven by emotional and
social domains [110]. In contrast, older patients (=65 years) may receive less aggressive chemotherapy
regimens, often adjusted due to concerns about comorbidities, polypharmacy, and decreased
physiological reserves. This group is at higher risk of dose reductions, treatment interruptions, and
chemotherapy-related toxicities, such as cardiotoxicity, neuropathy, and functional decline [111-113].
Cognitive impairment, especially when combined with baseline deficits, may be more pronounced
and longer lasting in older adults [114]. Despite these physical vulnerabilities, some studies report
that older patients may demonstrate greater emotional resilience, possibly due to life experience,
retirement status, or lower expectations of physical functioning. Older survivors often prioritize
treatment goals differently, valuing functional independence and symptom control over aggressive
survival extension, and may be less distressed by body image changes or fertility loss [115].
Menopausal status independently affects chemotherapy side effects and long-term symptoms.
Premenopausal women undergoing abrupt menopause due to chemotherapy experience hot flashes,
insomnia, and vaginal atrophy, which contribute to emotional distress and sexual dysfunction.
Postmenopausal women may already be acclimated to such changes but face additive toxicities when
chemotherapy is followed by endocrine therapies like aromatase inhibitors, further impairing bone
health and QoL [116].

6.2. Socioeconomic and Racial Disparities

Disparities in breast cancer care and outcomes are deeply influenced by socioeconomic status
and racial/ethnic background, shaping access to treatment, symptom management, psychosocial
coping, and long-term QoL [117]. These disparities are rooted in systemic inequities and are
magnified during chemotherapy, when demands on financial, informational, and social resources
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peak. Patients from lower socioeconomic backgrounds and racial minority groups often face
significant barriers to timely and equitable breast cancer care. These include delays in diagnosis,
limited access to specialist oncology services, underinsurance or lack of insurance, and geographic
inaccessibility of high-quality cancer centers. These structural barriers result in late-stage diagnoses,
receipt of non-standard or less intensive chemotherapy regimens, and increased treatment
discontinuation [118]. Studies show that Black and Hispanic women are more likely to experience
chemotherapy delays, dose reductions, or less frequent use of targeted therapies, which contributes
to worse survival and increased recurrence risk [119]. Additionally, these groups are
disproportionately affected by financial toxicity, exacerbating stress, reducing treatment adherence,
and lowering overall health-related QoL [120,121]. Coping mechanisms also vary by race and
socioeconomic status. Racial and ethnic minorities often report greater reliance on spirituality, family
support, and faith-based coping, which can be protective but may also mask unmet psychological
needs [122]. Limited access to psychosocial services, including mental health counseling, support
groups, or sexual health counseling, places these populations at higher risk of untreated emotional
distress and depression. Furthermore, cultural stigmas surrounding mental health or cancer itself can
hinder open communication with providers and discourage help-seeking behavior. Low
socioeconomic status patients also have fewer opportunities for health education, reducing their
treatment literacy and capacity for informed decision-making, which can lead to poorer adherence
and lower satisfaction with care [123]. Cultural beliefs play a pivotal role in shaping breast cancer
experiences. For example, in some communities, cancer is seen as a shameful or taboo diagnosis,
contributing to secrecy, isolation, and delayed presentation for care. In Black communities, hair holds
deep cultural and historical significance; thus, chemotherapy-induced alopecia can be particularly
distressing and symbolic, impacting self-worth and cultural identity [124,125]. Patients often struggle
to find wigs or hairpieces that match their hair texture and style, compounding feelings of alienation.
Language barriers, health literacy challenges, and culturally discordant care models also reduce
patient satisfaction and trust, further entrenching disparities in QoL during and after chemotherapy
[126].

6.3. Metastatic vs. Early-Stage Disease

The impact of chemotherapy on QoL in breast cancer patients diverges significantly between
those with early-stage (curable) disease and those with metastatic (incurable) disease. These
differences stem from treatment goals, disease trajectory, and patient expectations, which in turn
shape emotional coping, symptom prioritization, and engagement with supportive care services
[127,128]. For patients with early-stage breast cancer, chemotherapy is administered with curative
intent—as either neoadjuvant or adjuvant therapy. These patients typically endure intense, time-
limited regimens that result in acute declines in physical, emotional, and social QoL. Fatigue,
alopecia, nausea, cognitive changes, and sexual dysfunction are common, but are often framed as
temporary sacrifices for long-term survival [129]. While distress may be high during treatment, many
early-stage patients demonstrate substantial QoL recovery within 6-12 months post-chemotherapy.
However, this group is not without psychosocial burden. The “survivor paradox” describes the
persistent fear of recurrence, body image concerns, and anxiety about long-term toxicities (e.g.,
infertility, cardiotoxicity), which may continue long after treatment completion. Expectations of
“returning to normal” may be thwarted by lingering symptoms and functional losses, especially in
younger women or those without adequate support. In contrast, chemotherapy for metastatic breast
cancer is administered with palliative intent, aiming to prolong life, control symptoms, and maintain
functional independence. Patients with metastatic breast cancer face a chronic disease trajectory,
where QoL preservation often outweighs aggressive disease eradication. Unlike early-stage patients,
those with metastatic breast cancer must navigate continuous or cyclical chemotherapy, with
cumulative side effects and uncertain endpoints. QoL in metastatic breast cancer is shaped by the
constant threat of disease progression, evolving symptom burden, and complex emotional states—
including grief, existential distress, and anticipatory loss [130]. Studies show that metastatic breast
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cancer patients prioritize fatigue reduction, pain control, mental clarity, and family functioning over
extended survival, emphasizing the need for patient-centered, symptom-guided treatment plans.
Integration of palliative care services, early in the treatment continuum, has been shown to improve
both symptom burden and emotional outcomes in this group. Furthermore, metastatic breast cancer
patients often feel excluded from survivorship narratives, which predominantly focus on cure and
remission. This exclusion can intensify isolation, complicate coping, and reduce access to
psychosocial resources tailored for chronic illness management [131].

7. Interventions and Supportive Care to Mitigate QoL Decline

7.1. Physical Rehabilitation and Exercise

Physical rehabilitation and structured exercise programs have emerged as essential components
of supportive care for breast cancer patients undergoing chemotherapy (Table 3), as they directly
mitigate some of the most debilitating side effects, notably fatigue, impaired mobility, and reduced
physical endurance. Chemotherapy often leads to a decline in aerobic capacity, muscle strength, and
overall physical functioning, which in turn can limit daily activities and worsen QoL. Integrating
aerobic and resistance exercise during and after treatment helps counter these declines, particularly
when the program is tailored to the individual’s capabilities and health status [132]. One of the most
consistent findings across studies is the positive effect of exercise on CRF, a pervasive and persistent
symptom that is often unrelieved by rest. Supervised aerobic and resistance training significantly
reduced fatigue levels both during and after chemotherapy in multiple randomized controlled trials.
For example, the PACT study demonstrated that an 18-week exercise intervention led to short- and
long-term reductions in CRF among breast cancer patients, confirming the sustained benefits of
physical activity during adjuvant treatment [133]. Similarly, a four-week multimodal rehabilitation
program incorporating aerobic, strength, and flexibility training improved fatigue scores, QoL, and
cardiopulmonary function in breast cancer patients who had completed chemotherapy [134]. Exercise
interventions also play a vital role in restoring mobility, especially for patients experiencing
treatment-induced limitations in joint function. Aerobic training, when combined with resistance and
flexibility exercises, has been shown to improve shoulder range of motion, muscular strength, and
physical performance, thereby facilitating return to pre-treatment levels of physical function [135].
Real-world implementations of physical therapy-based programs in clinical settings confirm these
findings, showing reduced fatigue and improved aerobic capacity among diverse cancer populations,
including those with breast cancer [136]. Walking-based interventions, even at low to moderate
intensity, are effective for reducing fatigue when practiced consistently during chemotherapy. A
nationwide prospective cohort study found that increasing weekly walking by as little as 111-162
minutes (low intensity) or 54-108 minutes (moderate intensity) significantly improved fatigue
symptoms during and after chemotherapy [137]. Importantly, home-based or telehealth-guided
programs are feasible and accessible options that have demonstrated comparable efficacy, offering
flexibility and broader reach, especially in underserved populations [138].

Table 3. Interventions and supportive care to mitigate QoL decline in breast cancer chemotherapy.

Target
Intervention
Symptoms/QoL Mechanism of Action Examples / Modalities
Type
Domains
Fatigue, physical | Improves mitochondrial
Physical Aerobic training (e.g., walking),
function, pain, | function, reduces
Exercise & resistance exercise, supervised
lymphedema, sleep, | inflammation, enhances
Rehabilitation rehab programs
mood muscle mass and endurance
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CBT (Cognitive  Behavioral
Anxiety, depression, | Cognitive restructuring,
Psychosocial Therapy), = mindfulness-based
emotional distress, | emotional support,
Interventions stress reduction (MBSR), peer
body image, coping | behavioral activation
support groups
Neuropathy,
Neurotransmitter - Duloxetine for CIPN
depression,
Pharmacologic modulation, hormonal | - SSRIs/SNRIs for depression
menopausal
Management replacement, symptom | - Gabapentin for hot flashes
symptoms, nausea,
) suppression - 5-HT3 antagonists for nausea
anemia
Modulation of autonomic
Sleep  disturbance, Acupuncture, yoga, massage,
Complementary nervous system, endorphin
stress, anxiety, aromatherapy, Tai Chi,
Therapies release, stress  hormone
fatigue, pain meditation
reduction
GI distress, fatigue,
Supports gut microbiota, | Dietitian-led plans, high-protein
Nutritional malnutrition,
mitigates mucositis, provides | meals, hydration strategies,
Support immune function,
metabolic substrates enteral support if needed
weight management
Libido loss, vaginal | Psychoeducation, behavioral | Vaginal moisturizers/lubricants,
Sexual Health
dryness, body image, | therapy, local hormonal | pelvic floor therapy, couples
Counseling
relationship intimacy | treatment therapy
Menopausal
Symptom relief via estrogen
Hormone symptoms (e.g., hot Gabapentin, clonidine,
modulation (non-hormonal
Replacement / | flashes, vaginal SSRIs/SNRIs; vaginal estrogens
preferred  in  hormone-
Management atrophy), in select cases
) receptor+ cases)
osteoporosis
Financial = toxicity, | Resource navigation, cost- | Oncology social worker support,
Financial
employment loss, | sharing strategies, patient | patient navigation services,
Counseling
insurance stress advocacy financial aid programs
Empowerment,
Patient Enhances health literacy, | Nurse navigators, survivorship
treatment adherence,
Navigation & reduces anxiety, supports | care plans, educational
communication,
Education shared decision-making workshops
decision-making
Digital & | Symptom tracking, | Early detection of worsening | PRO platforms, telemedicine,
Remote timely intervention, | symptoms, reduced clinic | mobile health apps (e.g., for
Monitoring continuity of care burden fatigue, mood)
Spiritual / | Meaning-making, Addresses spiritual  well-
Chaplaincy, existential therapy,
Existential emotional resilience, | being, helps coping with fear
life review interventions
Support end-of-life planning | of recurrence or mortality

7.2. Psychosocial Interventions

Psychosocial interventions, including counseling, CBT, and peer support programs, play a

critical role in mitigating the emotional and mental health impacts of chemotherapy in breast cancer

patients. These interventions target the high prevalence of anxiety, depression, fear of recurrence,
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body image disturbance, and social isolation that often accompany the cancer experience and
negatively impact QoL [139-141]. Professional psychological counseling provides a structured,
empathetic space for patients to process their diagnosis, treatment experiences, and emotional
responses. Evidence suggests that both individual and group counseling significantly improve
psychological well-being, reduce symptoms of depression and anxiety, and enhance patients’ coping
capacities. Counseling is particularly effective when initiated early in the treatment trajectory and
maintained through survivorship. Culturally tailored counseling approaches have also been shown
to enhance trust and engagement, especially in diverse and underserved populations [142]. CBT is
one of the most widely studied psychosocial interventions in oncology and has demonstrated robust
efficacy in reducing anxiety, depressive symptoms, insomnia, and cancer-related fatigue in breast
cancer patients. CBT targets maladaptive thought patterns and emotional responses, equipping
patients with strategies to reframe negative beliefs, develop problem-solving skills, and increase
psychological flexibility. Several randomized controlled trials have confirmed that CBT significantly
improves emotional regulation, sleep quality, and treatment-related distress, especially when
delivered during or shortly after chemotherapy. Internet- and telehealth-based CBT platforms have
expanded accessibility, making it a scalable and cost-effective intervention, particularly valuable
during periods of medical isolation or rural inaccessibility [143,144]. Peer support programs—where
patients connect with others undergoing or recovering from similar treatments —offer a unique form
of emotional validation and practical guidance. These interventions foster a sense of community,
shared experience, and mutual encouragement, which can be especially powerful in reducing
loneliness and existential distress. Studies show that patients participating in peer-led support
groups report higher QoL, improved treatment adherence, and enhanced coping skills. Importantly,
peer support is not limited to traditional support groups [145,146]. Online communities, social media
groups, and structured mentorship programs (e.g., one-on-one matching with survivors) have gained
traction and provide flexible, stigma-free platforms for connection. These are especially helpful for
younger patients or those in remote locations, and can complement formal therapy with real-time,
lived-experience insights [147,148].

7.3. Pharmacological Management

Pharmacological interventions play a critical role in alleviating the adverse effects of
chemotherapy on QoL in breast cancer patients. These interventions target a wide array of symptoms,
including CIPN, depression, and menopausal disturbances, with varying degrees of efficacy and side
effect profiles. CIPN is a frequent and debilitating complication, particularly associated with taxane-
based regimens [149]. Pharmacologic treatments for CIPN have had limited success. Duloxetine, a
serotonin-norepinephrine reuptake inhibitor (SNRI), was one of the few agents with promising
efficacy. However, a systematic review and meta-analysis evaluated the efficacy and safety of
duloxetine for the prevention and treatment of CIPN across seven randomized controlled trials
involving 645 patients. The findings showed no statistically significant difference between duloxetine
and placebo in either treating (RR 0.92) or preventing (RR 1.02) CIPN. Overall, current evidence does
not strongly support the use of duloxetine for CIPN, highlighting the need for more rigorous and
comprehensive clinical trials [150]. Although other agents like gabapentin and tricyclic
antidepressants have been used off-label, their efficacy is inconsistent, and side effects often limit
their long-term use [151,152]. Depression in breast cancer patients is common during and after
chemotherapy, and its pharmacological treatment must be approached cautiously due to potential
interactions with cancer therapies. Selective serotonin reuptake inhibitors (SSRIs) such as sertraline
and citalopram are commonly prescribed and have shown benefits in reducing depressive symptoms.
However, some SSRIs (e.g., paroxetine, fluoxetine) may inhibit the CYP2D6 enzyme, which is crucial
for metabolizing tamoxifen, thereby potentially reducing its effectiveness [153]. Importantly, a large
population-based cohort study investigated the association between SSRI use and breast cancer-
specific mortality. Among 23,669 breast cancer patients in England, SSRI users showed a 27% higher
risk of breast cancer mortality compared to non-users. However, this association weakened when the
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analysis was limited to patients with a history of depression or compared against users of other
antidepressants, suggesting confounding by indication. Notably, long-term SSRI use was still linked
to increased mortality, even among those with prior depression [154]. Alternatives like venlafaxine
(an SNRI) are preferred when drug interaction is a concern [155]. Pharmacological treatment should
be integrated with psychosocial support to maximize effectiveness and adherence. Chemotherapy
often induces premature menopause, resulting in vasomotor symptoms (e.g., hot flashes), sexual
dysfunction, and osteoporosis. Hormone replacement therapy (HRT) is generally contraindicated in
breast cancer survivors, especially those with hormone receptor-positive tumors. Non-hormonal
pharmacologic options include venlafaxine, gabapentin, and clonidine, which have shown efficacy
in managing vasomotor symptoms [155,156]. For genitourinary symptoms like vaginal atrophy, non-
estrogen treatments such as vaginal moisturizers and DHEA suppositories may offer relief. However,
in severe cases, low-dose topical estrogens might be used with caution under strict oncologic
guidance [157].

7.4. Nutritional and Complementary Therapies

Nutrition plays a critical role in supporting the health and recovery of breast cancer patients
undergoing chemotherapy. A plant-based diet rich in vegetables, fruits, and whole grains is broadly
recommended for breast cancer survivors due to its potential to reduce recurrence risk and improve
overall well-being [158]. Specific nutritional strategies such as carbohydrate restriction may be
beneficial for postmenopausal women with estrogen receptor-positive tumors [159]. Additionally,
time-restricted feeding, such as a 13-hour overnight fast, has shown promise in reducing treatment-
related side effects [160]. Incorporating cruciferous vegetables, flaxseed, soy, green tea, and coffee
may offer chemoprotective benefits, while alcohol should be minimized. Omega-3 fatty acids may
improve bone health during aromatase inhibitor therapy but carry the risk of chemotherapy
resistance, underscoring the need for individualized guidance [161]. Acupuncture has emerged as a
supportive intervention for managing a variety of chemotherapy-induced side effects. It has
demonstrated efficacy in alleviating hot flushes, CPIN, joint pain associated with aromatase
inhibitors, and vulvodynia [162]. Systematic reviews have confirmed the potential of acupuncture to
reduce the frequency of hot flashes, though results on pain relief and hot flash severity remain mixed
[163]. Yoga, a widely adopted mind-body practice, has shown consistent benefits in improving
physical and emotional well-being among breast cancer patients [163]. Meta-analysis and clinical trial
report that yoga significantly reduces fatigue, improves sleep quality, alleviates depression and
anxiety, and enhances overall QoL in women undergoing chemotherapy [164,165]. This feasibility
trial examined the impact of personalized yoga therapy on weight change and QoL in women
undergoing treatment for early-stage or locally advanced breast cancer. Among 29 participants
receiving chemotherapy, those in the yoga group—who completed an average of 1.7 sessions per
week —maintained their weight, while those in the control group gained an average of 2.63% body
weight (p=0.024). Yoga participants also experienced stable QoL and fatigue levels, contrasting with
declines reported in the control group. Although compliance was lower than expected and no
significant changes were observed in inflammatory biomarkers (TINFa, CRP), the findings suggest
yoga therapy may help mitigate treatment-related weight gain and preserve QoL during
chemotherapy [165]. A study also showed that yoga can reduce chemotherapy-induced nausea and
counteract weight gain associated with treatment, which may be clinically significant for prognosis
[166]. Furthermore, yoga contributes to psychological resilience by providing structured physical
activity, breathwork, and meditative techniques, making it an ideal adjunct in integrative oncology
care models [167].

8. Research Gaps and Future Directions

As cancer treatment continues to move toward precision medicine, tailoring QoL interventions
based on individual biology, treatment responses, and PROs is an emerging imperative. Integrating
genomic data, such as pharmacogenomics and tumor profiling, can not only guide drug selection and
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dosage but also predict susceptibility to specific side effects—allowing clinicians to proactively
manage toxicities that impact QoL [168]. For instance, certain genetic polymorphisms in CYP450
enzymes influence how patients metabolize chemotherapy and antidepressants, which may affect
their symptom burden and response to supportive medications. Furthermore, real-time monitoring
of PROs via digital platforms—Ilike symptom tracking apps and wearable sensors—can enable
adaptive supportive care interventions, delivering timely adjustments based on patient feedback.
This dynamic approach not only optimizes symptom management but enhances patient engagement
and satisfaction with care [169,170]. Despite these promising developments, more research is needed
to validate predictive biomarkers for QoL outcomes and to develop clinical frameworks for
implementing personalized QoL interventions in routine oncology practice.

Next, most QoL research in breast cancer focuses on the acute and subacute phases of
chemotherapy, often within the first 1-2 years post-treatment. However, many survivors live decades
beyond diagnosis, and long-term sequelae—such as cognitive decline, sexual dysfunction,
cardiovascular complications, and social reintegration challenges—are often underreported and
understudied. Monitoring QoL outcomes beyond 5 years is critical to capturing the full survivorship
experience, especially for those on extended endocrine or maintenance therapies. Emerging studies
call for prospective, longitudinal research that examines not only clinical and biological factors but
also socioeconomic and psychosocial dynamics that evolve over time. Such studies should include
diverse populations, including racial minorities, elderly patients, and those with comorbid
conditions, to ensure findings are generalizable and equity-oriented.

Despite widespread recognition of QoL as a central component of cancer care, its integration
into clinical decision-making remains inconsistent [171]. Tools such as decision aids, value
frameworks, and shared decision-making models offer pathways to center patient preferences in
treatment planning. Decision aids, when embedded in clinical workflows, can help patients weigh
the trade-offs between treatment efficacy and QoL impacts, especially in contexts like dose-intensified
chemotherapy, fertility preservation, or mastectomy reconstruction. Shared decision-making also
enhances communication and trust between patients and clinicians, improving satisfaction,
adherence, and psychological outcomes [172]. For example, when patients are informed about the
likelihood of fatigue, neuropathy, or menopausal symptoms, they are more likely to report realistic
expectations, adopt coping strategies, and utilize supportive care services. To standardize QoL
inclusion in care pathways, future efforts must focus on creating validated, user-friendly tools that
integrate QoL data into electronic health records and oncology guidelines.

9. Conclusion

Chemotherapy remains a cornerstone of breast cancer treatment, yet it exerts significant and
multifaceted impacts on patients’ QoL. These effects span physical, emotional, cognitive, and social
domains, often persisting long after treatment ends. By examining chemotherapy’s influence across
diverse patient populations and disease stages, this review highlights the urgent need for integrated,
personalized, and equitable supportive care strategies. Advances in patient-reported outcomes,
survivorship monitoring, and individualized interventions—including exercise, psychosocial
support, pharmacologic management, and complementary therapies—can meaningfully mitigate
these burdens. Future oncology care must prioritize QoL alongside survival, embedding it as a central
outcome in both clinical decision-making and cancer policy.
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