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Background: Women with cancer frequently experience co-occurring symptoms, including cancer-related fatigue, sleep disturbance, 
and psychological distress, which negatively impact quality of life. Despite the increasing use of non-pharmacological interventions, 
current approaches remain largely fragmented and predominantly target individual symptoms rather than symptom clusters, high
lighting the urgent need for integrated, cluster-based intervention models in women’s cancer care.
Purpose: This scoping review aimed to map recent non-pharmacological interventions for symptom management in women with 
cancer and to examine the extent to which these interventions address co-occurring symptom clusters.
Methods: A scoping review was conducted following Arksey and O’Malley’s framework and the Joanna Briggs Institute (JBI) 
guidance, and reported in accordance with PRISMA-ScR. A systematic search of PubMed, CINAHL, and Scopus identified studies 
published between January 2021 and December 2025. Eligible studies included experimental and quasi-experimental designs 
evaluating non-pharmacological interventions targeting fatigue, sleep disturbance, psychological distress, or related outcomes in 
women with cancer. Data were charted and synthesized descriptively.
Results: A total of 29 studies were included, predominantly randomized controlled trials. Interventions were categorized into five 
categories: exercise-based programs, mind–body and relaxation therapies, complementary therapies, psychosocial and behavioral 
interventions, and technology-based or nurse-led care models. Exercise-based interventions consistently reduced fatigue, likely 
through improvements in physical capacity. Mind–body approaches improved psychological distress and sleep quality by modulating 
stress responses. Psychosocial interventions enhanced coping and emotional regulation, while complementary therapies provided 
short-term relief of subjective symptoms, although with greater variability. Technology-based and nurse-led interventions improved 
accessibility, adherence, and self-management. While many interventions were associated with improvements in individual symptoms, 
multicomponent approaches demonstrated broader and more sustained benefits across fatigue, sleep, and psychological outcomes. 
However, only a limited number of studies explicitly incorporated a symptom-cluster framework.
Conclusion: Non-pharmacological interventions are associated with meaningful improvements in symptom burden among women 
with cancer. However, a critical gap persists between the multidimensional nature of symptom experience and the predominantly 
single-modality design of interventions. Future research should prioritize the development of integrated, multicomponent strategies 
explicitly targeting symptom clusters to enhance clinical effectiveness and patient-centered care.
Keywords: women with cancer, cancer-related fatigue, symptom cluster, non-pharmacological intervention, sleep disturbance

Introduction
Women with cancer experience a substantial and persistent symptom burden that extends beyond active treatment and 
significantly affects daily functioning and quality of life. This burden reflects not only the effects of disease and 
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treatment, but also gender-specific influences, including hormonal changes, reproductive concerns, and psychosocial 
roles. Symptoms such as cancer-related fatigue, sleep disturbance, and psychological distress are recognized to co-occur 
and interact, forming clinically relevant symptom clusters that are associated with poorer outcomes and higher care 
needs.1–4

Globally, the cancer burden continues to rise, with an estimated 19.3 million new cases and approximately 10 million 
deaths recorded in 2020.5,6 Female breast cancer has now surpassed lung cancer as the most frequently diagnosed 
malignancy worldwide, accounting for 11.7% of all total cancer cases and 24.5% of all new cancer cases in women.5 

Geographically, the distribution of these cases is disproportionate; Asia accounts for nearly half of global incidence 
(48.6%) and over half of all cancer deaths (55.5%) among women.5,6 Projections for the future are even more staggering, 
with the global cancer burden expected to reach 28.4 million cases by 2040, a 47% increase from 2020 levels.5 Current 
data indicates that one in four women diagnosed with cancer is affected by breast cancer, which remains the leading 
cause of cancer-related mortality among the female population.7,8 Furthermore, gynecological malignancies including 
cervical, ovarian, and endometrial cancers account for approximately 18% of all tumors in women globally.5,9

While therapeutic advancements have extended survival, they frequently trigger a cascade of debilitating side effects. 
Cancer-related fatigue (CRF) is the most pervasive symptom, with evidence showing that up to 99% of women 
undergoing chemotherapy experience it.10 The prevalence of CRF can range from 25% to 99% depending on the 
treatment approach.11 Alongside fatigue, sleep disturbances are highly prevalent, affecting more than 60% of patients.12 

These symptoms rarely occur in isolation and often manifest as a symptom cluster, most notably the triad of fatigue, sleep 
disturbance, and depression (FSDSC).13 These clusters exert a synergistic negative impact on functional status and 
health-related quality of life (QoL), often proving more distressing than individual symptoms.12,13

Non-pharmacological interventions, including exercise, mind–body therapies, cognitive-behavioral approaches, and 
complementary modalities are widely used to support symptom management due to their safety and feasibility in clinical 
settings.1 These interventions have been shown to improve in level of fatigue, sleep, and psychological outcomes. 
However, most are designed to target individual symptoms, despite evidence that these symptoms frequently occur 
together and may share underlying mechanisms. As a result, current approaches may not fully address the complexity of 
symptom burden experienced by women with cancer.

Moreover, existing reviews tend to focus on specific intervention types or single outcomes, limiting their relevance 
for informing integrated, patient-centered care. There remains a lack of synthesis that evaluates how non- 
pharmacological interventions align with the clinical reality of co-occurring symptoms. Therefore, this scoping review 
aims to map recent non-pharmacological interventions in women with cancer and examine whether they address 
individual symptoms or co-occurring symptom clusters. By focusing on the fatigue–sleep disturbance–psychological 
distress cluster, this review seeks to provide clinically relevant insights to inform the development of more integrated and 
effective supportive care strategies in women’s oncology.

Methods
Study Design and Reporting
This study employed a scoping review methodology to systematically map and synthesize recent evidence on non- 
pharmacological interventions targeting symptom clusters among women with cancer. A scoping review design was 
selected to comprehensively examine the breadth, characteristics, and conceptual patterns of available literature, 
particularly in an emerging and methodologically heterogeneous field.14,15 This approach is particularly suitable for 
identifying intervention categories, clarify key concepts, and detect research gaps rather than to generate pooled effect 
estimates.

The review was conducted in accordance with the methodological framework proposed by Arksey & O’Malley and 
aligned with the Joanna Briggs Institute (JBI) guidance for scoping reviews.14,15 Reporting followed the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR) guidelines 
to ensure transparency and reproducibility.15
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The review process comprised five stages: (1) identifying the research question, (2) identifying relevant studies, (3) 
study selection based on predefined inclusion and exclusion criteria, (4) data charting and extraction, and (5) collating, 
summarizing, and reporting the results. Given the rapid evolution of integrative oncology interventions, the search was 
restricted to studies published between January 2021 and December 2025 to capture contemporary developments in 
symptom cluster management among women with cancer.

Outcomes
The primary objective of this scoping review was to map the types, characteristics, and targeted outcomes of non- 
pharmacological interventions implemented in women with cancer, with particular attention to whether these interven
tions addressed single symptoms or co-occurring symptom clusters such as fatigue, sleep disturbance, and psychological 
distress.

Search Strategy and Eligibility Criteria
A comprehensive literature search was conducted across three electronic databases: PubMed/MEDLINE, CINAHL, and 
Scopus. These databases were selected to ensure coverage of biomedical, nursing, psychological, and interdisciplinary 
oncology research.

The search strategy combined controlled vocabulary (MeSH terms where applicable) and free-text keywords related 
to: (neoplasm*OR cancer OR tumor*OR tumour*OR carcinoma*OR malignan*OR oncolog*) AND (non- 
pharmacological intervention) AND (fatigue OR “cancer-related fatigue”OR sleep OR insomnia OR “sleep disturbance*” 
OR “sleep quality”)

The search was limited to articles published between January 2021 and December 2025 and to studies published in 
English. Reference lists of included studies were manually screened to identify additional relevant publications. The 
research question used is: What types of non-pharmacological interventions have been implemented in women with 
cancer within the past five years to address symptom burden, and do these interventions target single symptoms or co- 
occurring symptom clusters such as fatigue, sleep disturbance, and psychological distress?

Inclusion and Exclusion Criteria
Eligibility criteria were defined a priori to ensure alignment with the research question and scope of this review. Studies 
were included if they involved adult women diagnosed with any type of cancer, predominantly breast cancer, who were 
undergoing active treatment such as chemotherapy or radiotherapy, or were in the survivorship phase. The review 
focused on studies evaluating at least one non-pharmacological intervention. To ensure relevance to symptom manage
ment, eligible studies were required to report outcomes related to symptom burden, particularly cancer-related fatigue, 
sleep disturbance, anxiety, depression, psychological distress, or quality of life. Randomized controlled trials, quasi- 
experimental studies, and controlled intervention trials were included. Only articles published within the past five years 
and written in English were considered in order to synthesize contemporary evidence.

Studies were excluded if they involved mixed-gender cancer populations without separate analysis for women, 
focused exclusively on pharmacological treatments, or employed observational, qualitative-only, cross-sectional, review, 
or case report designs. Conference abstracts without full intervention data were also excluded. Additionally, studies were 
excluded if they did not report symptom-related outcomes relevant to fatigue, sleep disturbance, or psychological 
distress, or if they were published outside the defined five-year timeframe. This review was not prospectively registered. 
However, the methodology was developed a priori and conducted in accordance with established scoping review 
frameworks, including the JBI guidance and PRISMA-ScR reporting standards.

Quality Appraisal
The results of the appraisal were used to inform interpretation of findings rather than to determine study inclusion. The 
methodological quality of included studies was evaluated using the Joanna Briggs Institute (JBI) Critical Appraisal Tools 
appropriate to each study design. Randomized controlled trials were assessed using the JBI checklist for randomized 
controlled trials, while quasi-experimental studies were evaluated using the JBI checklist for quasi-experimental designs. 
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These tools assess domains such as randomization procedures, allocation concealment, baseline group similarity, 
blinding, completeness of follow-up, reliability of outcome measurement, and appropriateness of statistical analysis.

Each criterion was rated as “Yes,” “No,” “Unclear,” or “Not Applicable.” A score of one point was assigned for each 
“Yes” response, and total scores were converted into percentages based on applicable criteria. Although scoping reviews 
do not typically exclude studies based on methodological quality, a critical appraisal was conducted to provide contextual 
insight into the robustness of the included evidence. The Joanna Briggs Institute (JBI) Critical Appraisal Tools were 
applied according to study design. All 29 included studies met this threshold, indicating overall moderate to high 
methodological quality across the evidence base.

Data Extraction and Analysis
Conducting quality appraisal within this scoping review strengthens the credibility of the synthesis by demonstrating that 
the mapped interventions are supported by methodologically sound research. While the review does not exclude studies 
based on minor methodological limitations, reporting quality scores provides readers and reviewers with critical insight 
into the strength of the underlying evidence and supports the interpretation of identified research gaps. Data extraction 
was performed using a structured data-charting table that included the following variables: author and year of publica
tion, country, study objective, population characteristics or sample size, study design, type of intervention, and key 
findings (Figure 1). This structured approach facilitated systematic organization and comparative analysis of the screened 
articles.

The extracted data were analyzed descriptively in accordance with the predefined table categories. Information from 
each study was entered into the corresponding columns to ensure consistency and transparency in reporting. In addition 
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Figure 1 PRISMA Flow Diagram for the literature review on the Non-Pharmacological Interventions for Symptom Cluster Management in Women with Cancer.
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to the primary extraction table, a supplementary table was developed to detail specific intervention components and 
procedural steps. Due to the extensive variability and complexity of intervention protocols, this supplementary table was 
maintained separately to allow clearer identification of intervention structures. The findings of the included studies were 
synthesized narratively and interpreted in relation to previous research. Identified interventions were subsequently 
categorized into conceptually similar groups to support thematic classification and structured reporting.

Results
A total of 29 studies met the inclusion criteria and were included in this scoping review. The body of evidence 
demonstrates a clear dominance of experimental designs, with randomized controlled trials (RCTs) accounting for the 
majority (n=21), followed by quasi-experimental studies (n=6) and pilot or retrospective studies (n=2). This distribution 
indicates a moderate-to-high level of methodological rigor, although heterogeneity in intervention design and outcome 
measurement remains evident. Geographically, the evidence is heavily concentrated in Asia, particularly in China, Iran, 
and Turkey, with fewer studies conducted in Western settings. This uneven distribution suggests potential contextual and 
cultural influences on intervention design, delivery, and patient response, which may limit direct generalizability across 
settings. Sample sizes ranged from 16 to 176 participants, with most studies involving women undergoing active 
treatment (especially chemotherapy) or in the post-treatment survivorship phase. Notably, few studies explicitly stratified 
participants by cancer stage or treatment trajectory, indicating a gap in tailored intervention approaches. A detailed 
summary of study characteristics and intervention categorization is presented in Table 1. The methodological quality 
appraisal results are summarized in Table 2.

Across the included studies, interventions were categorized into five major domains: exercise-based interventions, 
mind–body and relaxation approaches, complementary and alternative therapies, psychosocial and behavioral interven
tions, and technology-based or nurse-led care models. Although these categories differ in their theoretical foundations 

Table 1 Summary of Data Extraction and Intervention Categorization (n=29)

No. Category Author/ 
Year

Study 
Design

Sample 
Size (N)

Intervention Result

1 Exercise-based 
programs

Casla- 

Barrio et al 
(2025)1

RCT 74 Multimodal high-intensity 

exercise (online vs onsite)

Significant reduction in fatigue levels 

(p=0.014).

2 Chang et al 
(2024)16

RCT 100 Aerobic exercise combined 
with music therapy

Significant improvement in global 
sleep quality.

3 Darvishi 
et al 

(2023)2

RCT 64 Combined stretching and 
aerobic exercise

Significant decline in fatigue severity 
scores (p=0.001).

4 Han et al 

(2023)17

RCT 46 BLESS program (exercise + 

social capital activation)

Significant long-term reduction in 

behavioral and cognitive fatigue.

5 Boing et al 

(2023)18

RCT 74 Mat Pilates and belly dance Significant improvement in fatigue in 

both exercise groups.

6 Mostafaei 

et al 

(2021)10

RCT 60 Structured indoor general 

exercise

Significant reduction in fatigue 

severity (p=0.001).

7 He et al 

(2022)13

RCT 176 16-week square dance program Significant reduction in the 

occurrence of the fatigue-sleep- 
depression (FSD) symptom cluster.

(Continued)
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Table 1 (Continued). 

No. Category Author/ 
Year

Study 
Design

Sample 
Size (N)

Intervention Result

8 Zhang 
(2023)19

RCT 182 Multimodal Exercise for 
Patients Undergoing Chemo- 

Radiotherapy

The study found that total cancer- 
related fatigue (CRF) scores were 

significantly lower in the 

experimental group compared to 
the control group at the end of the 

intervention (p<0.05. While the 

exercise had no significant effect on 
anxiety (p>0.05), it effectively 

alleviated depression and 

significantly improved physical 
function, emotional function, and 

overall quality of life

9 Mind–body and 
relaxation 
therapies

Yao et al 

(2022)8
Preliminary 

RCT

72 8-week 8-form Yang style Tai 

Chi

Significant relief of fatigue and 

improved sleep and depression.

10 Wei et al 

(2022)3
RCT 70 Baduanjin exercise (aerobic 

Qigong)

Improved subjective cognitive 

function and reduced fatigue and 

anxiety.

11 Liu et al 

(2022)20

RCT 147 The MBSR program lasted 

eight weeks with daily practice, 
while acupressure was 

performed twice daily for the 

same duration

All three active treatment groups 

(MBSR, acupressure, and combined) 
showed significant improvements in 

sleep quality (PSQI), reduced 

fatigue, and decreased anxiety 
compared to the control group 

(p<005)

12 Zhang 

(2023)

RCT 182 Multimodal Exercise for 

Patients Undergoing Chemo- 

Radiotherapy

The study found that total cancer- 

related fatigue (CRF) scores were 

significantly lower in the 
experimental group compared to 

the control group at the end of the 

intervention (p<0.05. While the 
exercise had no significant effect on 

anxiety (p>0.05), it effectively 

alleviated depression and 
significantly improved physical 

function, emotional function, and 
overall quality of life

13 Luyan et al 
(2025)21

RCT 109 Combined Iyengar yoga 
(dynamic) and Benson 

relaxation (static)

Significant reduction in total fatigue 
points and global sleep quality 

(p<0.001).

14 Complementary 
therapies

Syam et al 

(2021)22

Quasi- 

experimental

30 Oral Apis dorsata honey (13mL, 

3x/day)

Significant decrease in fatigue scores 

(p=0.004).

15 Kalroozi 

et al 

(2022)23

Quasi- 

experimental

133 (EFT/Tapping) Significant improvement in total 

sleep quality and happiness scores.

(Continued)
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Table 1 (Continued). 

No. Category Author/ 
Year

Study 
Design

Sample 
Size (N)

Intervention Result

16 Rissling 
et al 

(2022)24

RCT 39 Morning Bright White Light 
(BWL) therapy

Significant improvement in 
subjective sleep quality (p<0.01).

17 Zhang et al 

(2025)25

RCT 98 Lavender aromatherapy 

massage

Significant improvement in sleep 

quality, anxiety, and pain scores.

18 Karaman 

et al 

(2021)7

Quasi- 

experimental

70 Reiki therapy (touching energy 

centers/chakras)

Gradual and significant decrease in 

total fatigue levels (p<0001).

19 Bahceli 

et al 
(2022)26

RCT 64 Slow-stroke back massage 

(SSBM)

Significant reduction in 

chemotherapy-related fatigue at all 
time points.

20 Wang et al 
(2022)27

RCT 68 Adaptive Auricular Point 
Acupressure (APA)

Effectively relieved sleep 
disturbance and improved QoL.

21 Zhang et al 
(2023)28

RCT 138 Acupuncture combined with 
auricular acupressure

Significant improvement in sleep 
onset, total sleep time, and sleep 

efficiency.

22 Psychosocial and 
behavioural 

interventions

Rashwan 

et al 
(2024)11

Quasi- 

experimental

60 Bundled seated exercises and 

Teach-back rehabilitation

Significant reduction in total fatigue 

scores (p<0.001) and improved 
coping.

23 Tock et al 
(2025)4

RCT 89 Virtual life coaching (Character 
Strengths based)

Significant improvements in social 
role participation, fatigue, and pain.

24 Mohandass 
et al 

(2024)29

Pilot RCT 16 Guided meditation and 
informational booklet

Significant reduction in radiation- 
induced fatigue, depression, and 

anxiety.

25 Lai et al 

(2021)30

RCT 70 CBT plus coping management 

(CBTM)

Steady reduction in sleep quality 

impairment, anxiety, and 

depression.

26 Technology- 
based or nurse- 
led care models

Cahyono 

et al 
(2022)31

Quasi- 

experimental

56 Benson relaxation via 

smartphone ‘Bens app’

Smartphone app was more effective 

than booklets in reducing fatigue 
(p=0.016).

27 Uslu & 
Arslan 

(2023)32

RCT 66 Virtual Reality (VR) glasses 
distraction

Significant decrease in anxiety and 
fatigue scores across chemotherapy 

cycles.

28 Yu et al 

(2025)12

Quasi- 

experimental

80 Continuous care combined 

with dietary care

Significant improvement in sleep 

quality and quality of life.

29 Ren et al 

(2023)9
Retrospective 

Study

84 TCM acupoint needle embedding 

and emotional nursing

Significant reduction in fatigue and 

CINV, and improved sleep/coping.

29 Ou et al 

(2021)33

Quasi- 

experimental

104 Whole-course standardized 

nursing care model

Improved sleep condition, reduced 

negative emotions, and enhanced 

overall health.

Note: Data were extracted and synthesized by the authors from the included studies (n = 29) following the JBI data-charting approach. 
Abbreviations: RCT, randomized controlled trial; BLESS, Better Life After Cancer: Energy, Strength, and Support; MBSR, Mindfulness-Based Stress Reduction; EFT, 
Emotional Freedom Technique; PSQI, Pittsburgh Sleep Quality Index; QoL, Quality of Life; CBT, Cognitive Behavioural Therapy; CBTM, Cognitive Behavioural Therapy 
Management; TCM, Traditional Chinese Medicine; CINV, Chemotherapy Induced Nausea and Vomiting.
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and delivery methods, a consistent pattern emerged in which interventions targeting multiple mechanisms produced more 
comprehensive and clinically meaningful outcomes.

Exercise-Based Programs
Exercise-based interventions focused on structured physical activity to mitigate cancer-related fatigue (CRF) and enhance 
functional status. Multimodal high-intensity training, including endurance and resistance exercises, proved effective in 
significantly reducing fatigue levels (p=0.014) and increasing lean mass by 5.24%.1 A five-week multimodal exercise 
program was found to significantly reduce cancer-related fatigue, alleviate depressive symptoms, and improve both sleep 
quality and overall quality of life among breast cancer patients undergoing simultaneous radiotherapy and 
chemotherapy.19 The BLESS program, which integrates physical exercise with social capital activation, demonstrated 
significant long-term reductions in behavioral and cognitive fatigue.17 Culturally adapted and rhythmic activities, such as 
Square Dance, were particularly effective in addressing symptom clusters, showing a significant reduction in the 
occurrence of the FSD triad (p=0.003).13 Furthermore, combining aerobic exercise with music therapy significantly 
improved global sleep quality scores compared to routine care.16 Standardized indoor exercises also resulted in 
substantial declines in fatigue severity, with scores dropping from 8.17 to 5.56 in treated groups.2,10,18

Table 2 JBI Critical Appraisal Scores of Included Studies (n=29)

No Author (Year) Study Design JBI Tool Used JBI Score (Yes/Total)

1 Casla-Barrio et al (2025)1 RCT JBI for RCT 11/13
2 Chang et al (2024)16 RCT JBI for RCT 11/13

3 Darvishi et al (2023)2 RCT JBI for RCT 10/13

4 Han et al (2023)17 RCT JBI for RCT 11/13
5 Boing et al (2023)18 RCT JBI for RCT 11/13

6 Mostafaei et al (2021)10 RCT JBI for RCT 10/13

7 He et al (2022)8,13 RCT JBI for RCT 11/13
8 Yao et al (2022)8 RCT JBI for RCT 11/13

9 Wei et al (2022)3 RCT JBI for RCT 11/13
10 Luyan et al (2025)21 RCT JBI for RCT 11/13

11 Syam et al (2021)22 Quasi-Experimental JBI for Quasi-Exp 7/9

12 Kalroozi et al (2022)23 Quasi-Experimental JBI for Quasi-Exp 7/9
13 Rissling et al (2022)24 RCT JBI for RCT 11/13

14 Zhang et al (2025)25 RCT JBI for RCT 12/13

15 Karaman et al (2021)7 Quasi-Experimental JBI for Quasi-Exp 7/9
16 Bahceli et al (2022)26 RCT JBI for RCT 11/13

17 Wang et al (2022)27 RCT JBI for RCT 11/13

18 Zhang et al (2023)28 RCT JBI for RCT 13/13
19 Rashwan et al (2024)11 Quasi-Experimental JBI for Quasi-Exp 8/9

20 Tock et al (2025)4 RCT JBI for RCT 12/13

21 Mohandass et al (2024)29 RCT JBI for RCT 10/13
22 Lai et al (2021)30 RCT JBI for RCT 11/13

23 Cahyono et al (2022)31 Quasi-Experimental JBI for Quasi-Exp 8/9

24 Uslu & Arslan (2023)32 RCT JBI for RCT 11/13
25 Yu et al (2025)12 Quasi-Experimental JBI for Quasi-Exp 7/9

26 Ren et al (2023)9 Quasi-Experimental* JBI for Quasi-Exp 7/9

27 Ou et al (2021)33 Quasi-Experimental JBI for Quasi-Exp 7/9
28 Liu et al (2022)20 RCT JBI for RCT 12/13

29 Zhang et al (2023)19 RCT JBI for RCT 12/13

Note: Quality appraisal was conducted using the Joanna Briggs Institute (JBI) Critical Appraisal Tools for randomized 
controlled and quasi-experimental studies.
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Mind–Body and Relaxation Therapies
These therapies targeted the psychological and physiological underpinnings of the symptom burden. Traditional Chinese 
Exercises (TCEs), such as Tai Chi and Baduanjin, showed large effect sizes in relieving the FSD symptom cluster and 
improving subjective cognitive function.3,8 A pivotal finding in this category was the efficacy of multicomponent 
relaxation; the integration of dynamic Iyengar yoga postures with static Benson relaxation resulted in significantly 
greater reductions in total fatigue points and global sleep quality scores (p<0.001) compared to static relaxation alone.34 

Additionally, Mindfulness-Based Stress Reduction (MBSR) proved superior in improving actigraphy-assessed sleep 
efficiency and total sleep time compared to routine care.34 The Benson relaxation technique and the combined dynamic- 
static relaxation therapy have been shown to effectively reduce fatigue and improve sleep quality in patients undergoing 
chemotherapy for breast cancer, with the combined dynamic-static relaxation therapy providing greater benefits.21

Complementary Therapies
Complementary strategies provided targeted relief for sensory and physiological distress. Acupuncture and acupressure 
interventions, including Adaptive Auricular Point Acupressure (APA), significantly improved objective sleep parameters, 
with sleep efficiency reaching 85.39% and a 56.5% cessation rate of sleep medications.20,27,28 Sensory-based interven
tions, such as lavender aromatherapy massage and morning bright white light (BWL) therapy, resulted in significantly 
improved subjective sleep quality and reduced anxiety levels.24,25 Energy-based and touch therapies, including Reiki and 
slow-stroke back massage (SSBM), were also validated; SSBM significantly lowered fatigue scores across multiple 
chemotherapy cycles (p<0.001).7,26 Biological interventions, such as the oral administration of Apis dorsata honey, were 
found to increase IL-37 levels and reduce fatigue.22 Finally, the Emotional Freedom Technique (EFT) significantly 
enhanced both sleep quality and happiness scores in post-surgical patients.23

Psychosocial and Behavioral Interventions
This domain utilized cognitive restructuring and psychoeducation to improve coping mechanisms. Cognitive Behavioral 
Therapy plus coping management (CBTM) showed a steady reduction in sleep quality impairment and a significant 
increase in mental quality of life.30 Teach-back psychoeducational rehabilitation bundled with seated exercises success
fully reduced total fatigue scores and shifted patient coping styles toward “fighting spirit”.11 Furthermore, guided 
imagery and meditation during radiotherapy significantly reduced radiation-induced fatigue, depression, and anxiety.29 

Conversely, while virtual life coaching provided short-term gains in social participation, these effects were not sustained 
at a 3-month follow-up, indicating the need for ongoing support.4

Technology-Based or Nurse-Led Care Models
Innovative delivery models enhanced patient adherence and clinical outcomes. The use of Virtual Reality (VR) glasses 
for nature-based distraction during chemotherapy significantly decreased post-test anxiety and fatigue across all cycles.32 

Digital health innovations, like the “Bens app” for smartphone-guided relaxation, were found to be more effective than 
traditional booklets in reducing fatigue (p=0.016)31 Comprehensive nurse-led models—such as continuous nursing 
combined with dietary care or acupoint needle embedding with emotional nursing—resulted in high patient satisfaction 
(95.0% to 98.1%) and significant improvements in quality of life and chemotherapy-induced nausea and vomiting 
(CINV).9,12,33

A critical finding across the included studies is the consistent superiority of multicomponent interventions over single- 
modality approaches. Interventions that combined physical, psychological, and behavioral elements were more effective 
in producing broad and sustained improvements across multiple outcome domains. As a result, multicomponent 
interventions were particularly effective in addressing symptom clusters, such as the co-occurrence of fatigue, sleep 
disturbance, and psychological distress, which are common in women with cancer.

Overall, the evidence demonstrates that while individual non-pharmacological interventions yield meaningful benefits 
within specific domains, integrated approaches that address multiple mechanisms concurrently provide more compre
hensive and clinically relevant outcomes. This pattern underscores the importance of moving beyond isolated 
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intervention strategies toward more holistic and mechanism-informed models of care in cancer symptom management. 
The findings indicate lack of integration, where most strategies target isolated symptoms despite the multidimensional 
nature of symptom clusters. Notably, although multiple symptoms were measured concurrently across studies, few 
interventions were explicitly designed to target symptom clusters as interconnected phenomena. Most included studies 
focused on women with breast cancer, although several studies included other cancer types.

Discussion
This review mapped recent non-pharmacological interventions for symptom management in women with cancer and 
examined their alignment with a symptom-cluster perspective. Overall, the evidence base is expanding, with a growing 
number of well-designed studies, with a predominance of randomized controlled trials and increasing diversity of 
intervention approaches. Across studies, non-pharmacological interventions were consistently linked to improvements 
in fatigue, sleep disturbance, and psychological distress. However, a key finding of this review is that most interventions 
remain designed to target individual symptoms, despite the frequent co-occurrence of these outcomes.

A recurring pattern identified in this review is the clustering of cancer-related fatigue, sleep disturbance, and 
psychological distress. This triad was repeatedly assessed within the same studies, suggesting that these symptoms are 
not independent but rather interrelated and potentially mutually reinforcing. Clinically, this has important clinical 
implications, as patients rarely present with a single isolated symptom. Instead, unmanaged fatigue may exacerbate 
sleep disruption, which in turn may worsen emotional distress, creating a self-perpetuating cycle that negatively affects 
recovery, treatment adherence, and quality of life. Despite this, most interventions evaluated in the included studies did 
not explicitly adopt a symptom-cluster framework in their design or implementation. Although the findings are broadly 
applicable to women with cancer, the predominance of breast cancer studies in the existing literature highlights 
a potential limitation in generalizability across other cancer populations.

The conceptual model presented in Figure 2 provides a theoretical explanation for these findings, illustrating how 
integrated approaches provide more comprehensive outcomes target physiological, psychological, and behavioral path
ways underlying symptom clusters. As illustrated in Figure 2, multicomponent interventions operate through integrated 
physiological, psychological, and behavioral mechanisms. The convergence of these pathways underscores the impor
tance of addressing shared mechanisms rather than treating symptoms in isolation. Taken together, these findings suggest 
that future intervention development should move toward theoretically grounded, multicomponent designs that reflect the 
multidimensional nature of symptom experiences.

This discussion synthesizes the findings from 29 primary studies, mapping the current landscape of non- 
pharmacological interventions for managing symptom clusters, specifically the fatigue-sleep disturbance-depression 
(FSD) triad—in women with cancer. The evidence underscores a critical shift toward multicomponent and mechanism- 
based approaches, moving beyond traditional single-symptom management to address the synergistic nature of cancer- 
related distress.

Figure 2 Theoretical explanation for these findings, illustrating how integrated approaches provide more comprehensive outcomes target physiological, psychological, and 
behavioral pathways underlying symptom clusters.
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The Role of Exercise and Cultural Adaptation in Functional Recovery
A core finding of this review is the robust efficacy of exercise-based programs, which range from multimodal high- 
intensity training to culturally adapted activities like Square Dance and Belly Dance.1,13,18 A unique contribution to the 
literature is the BLESS program, which emphasizes “social capital” as a driver for long-term adherence.17 The findings 
underscore that integrated non-pharmacological interventions, ranging from multimodal exercise programs to bundled 
psychoeducational rehabilitation using the teach-back method, provide feasible and cost-effective frameworks that 
significantly alleviate cancer-related fatigue while enhancing psychological resilience and quality of life for women 
with breast cancer.11,19 Furthermore, our findings on the importance of social support for adherence are reinforced by 
Pinto et al35 who argued that social environments are critical mediators for physical activity maintenance in breast cancer 
survivors. By integrating cultural and social components, these interventions move beyond purely physiological benefits 
to enhance psychosocial resilience.

Mind–Body Therapies and the “Common Mechanism” Theory
The efficacy of mind–body therapies, specifically Traditional Chinese Exercises (TCEs) like Tai Chi and Baduanjin, in 
alleviating the FSD symptom cluster suggests that these modalities target shared biological pathways.3,8 This review 
found that combining dynamic and static relaxation (Yoga and Benson relaxation) yielded superior outcomes in reducing 
total fatigue compared to routine care.34 This findings synergistic improvement supports the “common mechanism” 
theory proposed by Bower et al, which suggests that symptoms such as fatigue, depression, and sleep disturbance are 
driven by systemic inflammation and pro-inflammatory cytokine dysregulation (eg., IL-6 and TNF-alpha).36 By addres
sing these shared pathways rather than treating symptoms in isolation, mind–body interventions provide a more efficient 
and holistic therapeutic impact compared to pharmacological agents that are often limited to single-symptom relief.8

Complementary Therapies and Clinical Guideline Integration
Complementary strategies, including Adaptive Auricular Point Acupressure (APA) and Acupuncture, showed significant 
superiority in improving objective sleep parameters and reducing dependency on sedative-hypnotic medications.27,28 

These results provide a robust argument for the clinical integration of non-invasive techniques. These findings are 
consistent with the Society for Integrative Oncology (SIO) and ASCO clinical practice guidelines, which recommend 
acupuncture and massage for managing treatment-related symptoms in breast cancer patients.37 Additionally, the 
validation of sensory-based therapies like lavender aromatherapy massage and slow-stroke back massage reinforces 
the role of non-pharmacological interventions in autonomic nervous system regulation during high-stress treatment 
phases.25,26

Psychosocial Interventions and the Digital Frontier
The review highlights a transition toward technology-based and nurse-led care models, such as the use of Virtual Reality 
(VR) for nature-based distraction32 and the “Bens app” for guided relaxation.31 These digital tools effectively bypass 
geographical barriers and enhance patient self-efficacy. However, the diminishing effects observed in virtual life 
coaching at 3-month follow-ups highlight a “washout effect” common in digital health4 This mirrors a broader trend 
noted by Kwekkeboom et al where sustained behavioral change in cancer survivors often requires ongoing support or 
“booster” sessions to maintain the benefits of cognitive-behavioral strategies38 Future technology-based models should 
prioritize longitudinal engagement strategies to ensure that clinical gains are preserved post-intervention. Nurse-led 
integrative models—combining continuous care with dietary interventions or emotional nursing with TCM needle 
embedding demonstrated high patient satisfaction and clinical efficacy.9,12 These models illustrate that oncology nurses 
are uniquely positioned to deliver multicomponent care within the social-medical model, addressing the physical, 
nutritional, and emotional needs of women with cancer.
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Limitation
This review has several limitations. First, the heterogeneity of intervention types and outcome measures limits compar
ability across studies. Second, most studies were conducted in high-income countries, which may affect generalizability. 
Third, the limited use of explicit symptom-cluster frameworks in primary studies constrained deeper synthesis. The 
predominance of breast cancer populations in the included studies may limit the generalizability of findings to women 
with other cancer types.

Conclusion
Non-pharmacological interventions play a critical role in reducing symptom burden among women with cancer. 
However, the continued reliance on single-symptom approaches highlights a misalignment with the multidimensional 
nature of symptom experiences. Moving toward multicomponent, mechanism-informed interventions that explicitly 
target symptom clusters represents a promising direction for improving patient-centered outcomes and optimizing 
supportive care in women’s oncology.

Implications for Practice and Research
The findings have important implications for clinical practice and future research. In practice, they highlight the need to 
integrate exercise, mind–body, and psychosocial strategies within nurse-led care models, rather than implementing 
interventions in isolation. The growing evidence supporting technology-assisted delivery further underscores the feasi
bility of scaling such interventions in real-world settings. Nursing interventions should move beyond symptom-specific 
management toward integrated, patient-centered strategies that reflect the clustered and gender-sensitive nature of 
symptom experiences.

Future research should prioritize mediation analysis to further clarify the physiological mechanisms behind these 
interventions. For instance, the role of IL-37 in reducing fatigue, as explored by Syam et al,22 warrants further 
investigation to refine biological targets for non-pharmacological care There is a clear need to develop and test 
standardized integrated approaches guided by symptom-cluster frameworks, as well as to evaluate their long-term 
effectiveness and implementation across diverse populations and care settings. Advancing this line of inquiry will be 
essential to translate existing evidence into sustainable, patient-centered cancer care.
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