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Abstract

Background

Breast cancer is the most common malignancy that occurs in women. Due to the pain

caused by the disease itself and the adverse reactions in the treatment process, breast can-

cer patients are prone to anxiety, depression, fear of recurrence, and other negative emo-

tions, which seriously affect the quality of life. As a systematic stress reduction therapy,

mindfulness-based stress reduction is widely applied to the treatment of breast cancer

patients and has been found by a growing number of studies to relieve stress, regulate

mood, and improve the state. However, due to the absence of recent research and uniform

outcome measures, previous studies have failed to fully explain the role of mindfulness-

based stress reduction in improving the quality of life in breast cancer patients.

Objective

We conducted a systematic review and meta-analysis to evaluate and compare the effects

of mindfulness-based stress reduction therapy and standard care on the quality of life and

psychological status of breast cancer patients.

Methods

We searched PubMed, Web of Science, Embase, China’s National Knowledge Infrastruc-

ture and the Cochrane Central Registry of Controlled Trials up to July 2023 to identify candi-

date randomized clinical trials addressing the values of mindfulness-based stress reduction

in breast cancer patients.

Results

A total of 1644 patients participated in 11 randomized controlled trials. The results of the

meta-analysis showed that mindfulness-based stress reduction therapy can significantly

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0306643 July 19, 2024 1 / 20

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Wang X, Dai Z, Zhu X, Li Y, Ma L, Cui X,

et al. (2024) Effects of mindfulness-based stress

reduction on quality of life of breast cancer patient:

A systematic review and meta-analysis. PLoS ONE

19(7): e0306643. https://doi.org/10.1371/journal.

pone.0306643

Editor: Gabriel G. De La Torre, University of Cadiz:

Universidad de Cadiz, SPAIN

Received: December 19, 2023

Accepted: June 20, 2024

Published: July 19, 2024

Peer Review History: PLOS recognizes the

benefits of transparency in the peer review

process; therefore, we enable the publication of

all of the content of peer review and author

responses alongside final, published articles. The

editorial history of this article is available here:

https://doi.org/10.1371/journal.pone.0306643

Copyright: © 2024 Wang et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: All relevant data are

within the manuscript and its Supporting

Information files.

https://orcid.org/0009-0004-3364-271X
https://doi.org/10.1371/journal.pone.0306643
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0306643&domain=pdf&date_stamp=2024-07-19
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0306643&domain=pdf&date_stamp=2024-07-19
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0306643&domain=pdf&date_stamp=2024-07-19
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0306643&domain=pdf&date_stamp=2024-07-19
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0306643&domain=pdf&date_stamp=2024-07-19
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0306643&domain=pdf&date_stamp=2024-07-19
https://doi.org/10.1371/journal.pone.0306643
https://doi.org/10.1371/journal.pone.0306643
https://doi.org/10.1371/journal.pone.0306643
http://creativecommons.org/licenses/by/4.0/


reduce negative emotions such as perceived stress (MD = -1.46, 95%CI = -2.53 to -0.38, p

= 0.03), depression (MD = -1.84, 95%CI = -3.99 to -0.30, p = 0.0004), anxiety (MD = -2.81,

95%CI = -5.31 to -0.32, p = 0.002), and fear of recurrence (MD = -1.27, 95%CI = -3.44 to

0.90, p = 0.0004). Mindfulness-based stress reduction therapy also has certain advantages

in improving the coping ability (MD = 1.26, 95%CI = -3.23 to5.76, p = 0.03) and the emo-

tional state (MD = -7.73, 95%CI = -27.34 to 11.88, p = 0.0007) of patients with breast

cancer.

Conclusion

Our analyses support that, compared with standard care, mindfulness-based stress reduc-

tion therapy can significantly improve patients’ coping ability, reduce adverse emotions and

improve patients’ emotional states.

Introduction

Breast cancer is the most commonly diagnosed cancer type, with approximately 2.1 million

new cases every year, making it the leading cause of death in women worldwide [1]. Early-

stage breast cancer is considered curable [2]. At present, the most common treatment for

breast cancer is surgical treatment, including breast-conserving surgery and sentinel lymph

node biopsy. In addition to surgery, the main treatment methods for breast cancer include

neoadjuvant chemotherapy, targeted therapy, endocrine therapy, and radiotherapy. Side

effects can occur to varying degrees during treatment, such as the direct toxic effect of breast

cancer treatment on the heart [3]. Other effects include changes in body and body image, arm

diseases (lymphedema, axillary syndrome), and functional changes [4]. These adverse reac-

tions can lead to a range of psychological problems in breast cancer patients, including pain,

fatigue, sleep disturbances, anxiety, depression, perceived stress (PSS), cognitive dysfunction,

and fear of recurrence (FOR), greatly affecting their quality of life. The evidence indicates that

anxiety and depression are significantly correlated with a decreased quality of life in breast

cancer patients [5].

Malignant tumor has significant effect on female mental health. Thus, female patients expe-

rience enormous mental pressure either upon learning of their malignant tumors or during

the follow-up treatment [6]. One person’s emotional state affects the emotional state of others,

and the emotional state of cancer patients profoundly impacts the family around them and

their daily activities. Negativity and depression don’t just have a negative impact on the entire

family [7], but also make it difficult for patients to cooperate with doctors with a positive atti-

tude, seriously reducing their quality of life. As the most common malignant tumor with the

highest incidence among women [8], breast cancer to female patients cannot be ignored.

Therefore, improving the psychological status of breast cancer patients is of great significance.

As a psychologically focused therapy, mindfulness-based stress reduction (MBSR) can posi-

tively affect stress management. Patients can better manage their emotions, improve their

inner focus, regulate their mental state with MBSR, and alleviating negative emotions such as

loneliness, anxiety, and depression. MBSR is a widely used mindfulness-based intervention

with main components such as body awareness, breathing meditation, walking meditation,

mindful movement, and psychoeducation designed to relieve pain or reduce stress [9,10]. An

eight week group-based therapy teaches mindfulness skills through various practices, includ-

ing mindfulness of breath, thoughts, bodily sensations, sounds, and everyday activities, with
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weekly 2.5-hour sessions and one full retreat day. Participants are given a CD containing

instructions for home practice for 45 minutes per day, six days a week [11]. A growing body of

robust evidence from several studies has demonstrated that MBSR has a significant effect on

improving mental health [12,13] and is beneficial for psychological states [14–19], anxiety

[20], stress [21], depression [22], and pain[23,24], particularly in high-risk pregnant women

[13].

Thus, our systematic review and meta-analysis aim to comprehensively evaluate the impact

of mindfulness-based stress reduction therapy on the quality of life and psychological well-

being of breast cancer patients. Although the latest meta-analysis suggests a slight improve-

ment in the quality of life through MBSR [25], it is based on data up to April 2018, omitting

several relevant randomized controlled trials (RCTs) [15,26–28] and lacking information on

fatigue and sleep quality. Utilizing recent RCTs, this study seeks to provide recent evidence for

the clinical application of MBSR.

Materials and methods

This systematic review and meta-analysis followed the criteria recommended by the Cochrane

Collaboration and adhered to the Preferred Reporting Items for Systematic Review and Meta-

Analysis (PRISMA) guidelines for reporting the results [29]. Since this study relied on pub-

lished data, obtaining consent from participants was not applicable. The meta-analysis is regis-

tered with the PROSPERO database under registration number CRD42023459075.

Literature search strategy

The population, intervention, control, and outcomes (PICO) criteria in this study were deter-

mined by the coauthors as follows: assessing the quality of life in breast cancer patients treated

with MBSR compared to those receiving standard care. We conducted an analysis of both

short-term and long-term quality of life in breast cancer patients. In order to identify relevant

studies addressing the impact of MBSR in breast cancer patients, we conducted an integrated

search of databases, including Web of Science (from 1946 to July 2023), PubMed (from 1966

to July 2023), Embase (from 1974 to July 2023), China’s National Knowledge Infrastructure

(from 1976 to July 2023), and the Central Cochrane Registry of Controlled Trials (from 1997

to July 2023). The search terms used were combined to capture relevant studies: (("Mindful-

ness"[Mesh]) OR ((("mindfulness training") OR ("Mindfulness-based Cognitive Therapy"))

OR ("mindfulness-based stress reduction"))) AND ((((((breast cancer [Title/Abstract])) OR

("breast tumor")) OR ("mammary tumor")) OR ("mammary neoplasms ")) OR (“breast neo-

plasms”)). The aim of our study was to evaluate the improvement in the quality of life in breast

cancer patients treated with MBSR using a meta-analysis and to compare with those of patients

receiving usual care.

Inclusion and exclusion criteria

We assessed the quality of life using 11 outcome measures for comparison. Studies were

deemed eligible if they included one of the following outcome measures: perceived pressure

(PSS), depression, anxiety, fear of relapse (FOR), coping capacity, quality of life (QOL), sleep

quality, post-traumatic growth (PTG), fatigue, pain, and emotional state. In the included stud-

ies, mindfulness-based stress reduction was implemented in the experimental group, while

standard care was provided in the control group. We excluded meeting notes and abstracts

lacking complete RCTs, as well as studies with incomplete data. In cases of replicated pub-

lished studies, we selected articles with available data and the most recent results. To ensure a

comprehensive search for data, we also reviewed the references of the included studies.
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Data extraction

In this study, two researchers independently screened the literature and completed data extrac-

tion. The extracted information included the first author’s name, year of publication, country,

sample size, intervention details, treatment duration, age, key elements of bias risk assessment,

and outcome indicator data. The extracted results were then cross-checked. Any disagree-

ments during data extraction were resolved through discussion and adjudicated by a third

senior investigator. For literature lacking original data, we attempted to contact the authors to

obtain the raw data; otherwise, the studies were excluded.

Quality and risk of bias assessment

All included studies underwent quality assessment using the JADAD scale, which evaluates

four aspects: random sequence generation, random hiding, blinding, and exit. The tool assigns

ratings on a scale of 1 to 7, with scores of 1 to 3 considered low-quality literature and scores of

4 to 7 considered high-quality literature. To assess the risk of bias, we utilized the Cochrane

Bias tool for RCTs, which includes seven assessments: sequence generation, assignment hid-

ing, subject blindness, outcome evaluators, exit and loss of follow-up, incomplete outcome

data, and selective outcome reporting. The included literature was categorized as low risk,

high risk, or unclear. Two independent reviewers conducted the assessment, and any discrep-

ancies were resolved through negotiation with a third researcher.

Outcomes

A meta-analysis of 11 outcome indicators was performed through literature integration. Pri-

mary outcome measures included perceived stress (PSS), depression, anxiety, fear of relapse

(FOR), and coping ability. Secondary outcome measures included quality of life, sleep quality,

post-traumatic growth (PTG), fatigue, pain, and emotional state.

Statistical analysis

Data were analyzed using Revman 5.3 software. Results for continuous data are presented as

mean difference (MD) and 95% confidence interval (CI). Heterogeneity among studies was

assessed using the χ2 and I2 tests. A P value for the Q statistic of< 0.10 and I2 > 50% indicated

significant heterogeneity, prompting the use of a random-effects model. Subgroup analysis

was conducted to explore the effects of publication date, number of participants, and duration

of treatment. In cases where the data from 11 articles were expressed as a median, the algo-

rithm of Hozo et al. [31] was employed to estimate the weighted mean and standard deviation.

The test for overall effects determined statistical significance by the magnitude of the p-value,

considering data as statistically significant when p< 0.05. Publication bias was assessed using

funnel plots.

Results

Results of the search

The RCTs screening process for meta-analysis is illustrated in Fig 1. Initially, a systematic

search yielded 1599 articles, which was reduced to 1138 after removing duplicates. Subse-

quently, a title and abstract filter excluded 205 non-RCTs, 16 conference abstracts, 80 meta-

analysis papers, 194 irrelevant documents, 1 animal study, and 167 articles involving non-

breast cancer patients. An additional 282 papers not using mindfulness-based stress reduction

as an intervention were excluded. Screening the full text of the remaining 193 papers led to the
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Fig 1. Flow chart of study selection.

https://doi.org/10.1371/journal.pone.0306643.g001

PLOS ONE Effects of mindfulness-based stress reduction on quality of life of breast cancer patient

PLOS ONE | https://doi.org/10.1371/journal.pone.0306643 July 19, 2024 5 / 20

https://doi.org/10.1371/journal.pone.0306643.g001
https://doi.org/10.1371/journal.pone.0306643


exclusion of 152 duplicate references, 28 papers lacking the required outcome indicators, and

2 papers with incomplete data. Finally, 11 papers were included in this study.

Characteristics of included studies

A total of 11 randomized controlled trials met our inclusion criteria, and detailed features of

the included literature are presented in Table 1. The papers were published between 2009 [30]

and 2022 [28]. Seven studies were conducted in North America countries [26,27,30–34], two

in China [28,35] and two European studies [36,37]. A total of 1644 patients were included in

our study, among which the study by Lengacher et al. [33] included 322 patients (the highest

number of cases), while Zhang et al.[35] included 60 patients (the lowest number of cases).

Four articles [30,32–34] used mindfulness-based stress reduction therapy for 6 weeks, while

the remaining seven articles [26–28,31,35–37] used mindfulness-based stress reduction ther-

apy for 8 weeks. Five articles [26,32–34,36] reported on patients with stage 0-III breast cancer,

three [28,30,37] reported on patients with breast cancer during chemotherapy, one [27]

reported on neuropathic pain in breast cancer patients, and the remaining two articles focused

on stage I-II [31] and stage I-III [35] breast cancer patients, respectively.

Participants and interventions

The details are given in Table 1.

Primary outcomes

Perceived stress. The perceived stress (PSS) is a 10-item scale that assesses the degree to

which life experiences are appraised as uncontrollable [38]. Four studies [26,30,34,35] reported

the PSS (Fig 2). A meta-analysis showed that MBSR therapy significantly reduced PSS in breast

cancer patients compared to standard care (MD = -1.46, 95%CI = -2.53 to -0.38, p = 0.03),

showed high heterogeneity (I2 = 67%, p< 0.00001). We performed a subgroup analysis based

on publication date and number of participants. Subgroup analysis (Table 2) showed that

MBSR had a significant advantage over standard care in reducing PSS in breast cancer

patients. Three articles [34,39,40] reported stress in patients with breast cancer after 3–6

months of follow-up (Fig 3), after 3–6 months of follow-up, MBSR showed no difference in

improving PSS in breast cancer patients compared to number of participants. Subgroup analy-

sis (Table 2) showed that MBSR had a significant advantage over standard care (MD = -1.62,

95%CI = -3.48 to 0.23, p = 0.08), showed high heterogeneity (I2 = 60%, p = 0.010).

Depression. Depressive symptoms were measured by the 20-item Center for Epidemio-

logical Studies Depression Scale [41]. Three studies [26,30,33] reported the depression (Fig 2).

A meta-analysis showed that MBSR therapy significantly reduced depression in breast cancer

patients compared to standard care (MD = -1.84, 95%CI = -3.99 to -0.30, p = 0.0004), showed

high heterogeneity (I2 = 87%, p< 0.00001). Subsequently, we performed a subgroup analysis

based on publication date and number of participants. Subgroup analysis (Table 3) showed

that MBSR was more effective than standard care in reducing depression in breast cancer

patients. Two articles [33,39] reported depression in patients with breast cancer after 3–6

months of follow-up (Fig 3), after 3–6 months of follow-up, MBSR showed no difference in

improving depression in breast cancer patients compared to the usual care (MD = -0.26, 95%

CI = -1.62 to 1.09, p = 0.93), showed low heterogeneity (I2 = 0%, p = 0.70).

Anxiety. Anxiety measured by the State-Trait Anxiety Inventory, higher scores are indica-

tive of more anxiety. Three studies [30,33,35] reported the anxiety (Fig 2). A meta-analysis

showed that MBSR therapy significantly reduced anxiety in breast cancer patients compared

to standard care (MD = -2.81, 95%CI = -5.31 to -0.32, p = 0.002), showed high heterogeneity
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(I2 = 84%, p< 0.00001). We performed a subgroup analysis on the number of participants. Sub-

group analysis (Table 3) showed that MBSR was more effective than standard care in reducing

anxiety in breast cancer patients. Two articles [33,40] reported anxiety in patients with breast

cancer after 3 months of follow-up (Fig 3), after 3 months of follow-up, MBSR showed no differ-

ence in improving anxiety in breast cancer patients compared to standard care (MD = -2.40,

95%CI = -3.98 to -0.83, p = 0.32), showed low heterogeneity (I2 = 1%, p = 0.003).

Fig 2. The forest plots of primary outcomes. (A) HQOL (B) Depression (C) Anxiety (D) Perceived Pressure (E)

Personal Growth (F) Fear of relapse.

https://doi.org/10.1371/journal.pone.0306643.g002

PLOS ONE Effects of mindfulness-based stress reduction on quality of life of breast cancer patient

PLOS ONE | https://doi.org/10.1371/journal.pone.0306643 July 19, 2024 9 / 20

https://doi.org/10.1371/journal.pone.0306643.g002
https://doi.org/10.1371/journal.pone.0306643


Table 2. Subgroup analysis of PSS.

Subgroups PSS

Studies, n Participants, n I2 Q-test Mean difference 95% CI P
Publication date

>2017 or = 2017 2 444 56 0.13 -0.75 -2.63,1.12 0.43

<2017 2 140 0 0.48 -1.82 -2.12,-1.52 <0.00001

Treatment duration

<7 weeks 2 389 88 0.004 -1.69 -1.98,-1.39 <0.00001

>7 weeks 2 195 0 0.74 -2.30 -3.78,-0.81 0.002

https://doi.org/10.1371/journal.pone.0306643.t002

Fig 3. The forest plot of primary outcomes after follow-up. (A)HQOL(B) Depression (C) Anxiety (D) Perceived Pressure.

https://doi.org/10.1371/journal.pone.0306643.g003
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Fear of relapse. Fear of relapse (FOR) measured by the 30-item Concerns about Recur-

rence Scale [42]. Two studies [30,33] reported the FOR (Fig 2). The results of the meta-analysis

showed that MBSR therapy were significantly better than standard care in reducing FOR in

breast cancer patients (MD = -1.27, 95%CI = -3.44 to 0.90, p = 0.0004), showed high heteroge-

neity (I2 = 92%, p< 0.00001).

Coping capacity. Coping capacity was evaluated using the Sense of Coherence scale

(SOC) [43]. Two studies [31,37] reported the coping capacity (Fig 2). The results of the meta-

analysis showed that MBSR therapy was significantly better than standard care in improving

the coping capacity in breast cancer patients (MD = 1.26, 95%CI = -3.23 to5.76, p = 0.03),

showed high heterogeneity (I2 = 78%, p< 0.00001).

The secondary outcome

Quality of life. Quality of Life (QOL) was measured by the Medical Outcomes Studies

Short-form General Health Survey [44]. Four studies [30,33,34,37] reported the QOL (Fig 4),

and a meta-analysis showed that MBSR therapy did not make a significant difference in

improving QOL compared to standard care (MD = 1.81, 95%CI = -0.46 to 4.08, p = 0.22),

showed low heterogeneity (I2 = 33%, p< 0.00001). Subsequently, we performed a subgroup

analysis based on publication date and number of participants. A subgroup analysis (Table 4)

showed that MBSR was no less effective than standard care in improving QOL for breast can-

cer patients. Two articles [33,34] reported QOL after 3 months of follow-up (Fig 5), after three

months of follow-up, MBSR did not differ in improving QOL compared to standard care (MD

= -0.30, 95%CI = -4.04 to 3.44, p = 0.46), showed low heterogeneity (I2 = 0%, p = 0.88).

Sleep quality. Sleep quality was measured by the Pittsburgh Sleep Quality Index [45].

Three studies [26,32,34] reported the sleep quality (Fig 4). Meta-analysis showed that there

was no significant difference between MBSR therapy and standard care in improving the sleep

quality of breast cancer patients (MD = -0.43, 95%CI = -0.67 to -0.19, p = 0.69), showed low

heterogeneity (I2 = 0%, p = 0.0004). Three articles [32,34,39] reported sleep quality in patients

with breast cancer after 3–6 months of follow-up (Fig 5), after 3–6 months of follow-up, MBSR

showed no difference in improving sleep quality in breast cancer patients compared to stan-

dard care (MD = -0.45, 95%CI = -0.68 to -0.22, p = 0.39), showed low heterogeneity (I2 = 0%,

p = 0.0001).

Post-traumatic growth. Post-traumatic growth (PTG) was evaluated using the Posttrau-

matic Growth Inventory (PTGI) [46]. Three studies [28,35,37] reported PTG (Fig 4), and

Table 3. Subgroup analysis of depression and anxiety.

Subgroups Depression Anxiety

Studies,

n

Participants,

n

I2 Q-test Mean

difference

95% CI P Studies,

n

Participants,

n

I2 Q-

test

Mean

difference

95% CI P

Publication

date

>2017

or = 2017

2 437 0 0.88 -0.74 -1.95,0.47 0.23

<2017 2 382 93 0.0002 -2.08 -4.62,0.47 <0.00001

Number of

participants

<100 2 219 50 0.16 -2.7 -4.70,-

0.69

0.008 2 140 88 0.004 -1.00 -2.74,0.73 0.26

>100 2 606 0 1 -0.70 -1.62,0.22 0.14 2 622 0 0.74 -2.30 -3.78,-

0.81

0.002

https://doi.org/10.1371/journal.pone.0306643.t003
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Fig 4. The forest plots of secondary outcomes. (A) Sleep Quality (B) Fatigue (C) Pain (D) Coping Capacity (E) Emotional State.

https://doi.org/10.1371/journal.pone.0306643.g004
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meta-analysis results showed that no significant difference could be observed between MBSR

therapy and standard care in PTG in breast cancer patients (MD = 7.59, 95%CI = 4.23 to

10.96, p = 0.18) and the heterogeneity was low (I2 = 41%, p< 0.00001).

Fatigue. Fatigue was measured using the Fatigue Symptom Inventory [47]. Two studies

[26,33] reported fatigue (Fig 4), and meta-analysis results showed that no significant difference

could be observed between MBSR therapy and standard care in reducing fatigue in breast can-

cer patients (MD = -1.01, 95%CI = -2.79 to 0.76, p = 0.87). Showed low heterogeneity (I2 = 0%,

p = 0.26). Two articles [33,39] reported fatigue in patients with breast cancer after 3–6 months

of follow-up (Fig 5), after 3–6 months of follow-up, MBSR showed no difference in improving

fatigue in breast cancer patients compared to standard care (MD = -1.12, 95%CI = -3.03 to

0.79, p = 0.83), showed low heterogeneity (I2 = 0%, p = 0.25).

Pain. Pain was measured by the Brief Pain Inventory, which examines pain intensity and

interference [48]. Two studies [27,33] reported the ache (Fig 4), and meta-analysis results

showed that no significant difference could be observed between MBSR therapy and standard

care in reducing pain in breast cancer patients (MD = 0.32, 95%CI = -0.93 to 1.58, p = 0.21),

showed low heterogeneity (I2 = 36%, p = 0.70).

Table 4. Subgroup analysis of QOL.

Subgroups

Studies, n Participants, n I2 Q-test Mean difference 95% CI P
Publication date

>2017 or = 2017 2 411 0 0.97 -0.41 -4.88,4.07 0.86

<2017 2 379 53 0.14 2.21 2.41,3.81 0.16

Number of participants

<100 2 196 0 0.33 3.16 2.45,3.86 <0.00001

>100 2 594 0 0.97 -0.40 -4.05,3.24 0.83

https://doi.org/10.1371/journal.pone.0306643.t004

Fig 5. The forest plots of secondary outcomes after follow-up. (A) Sleep Quality (B) Fatigue.

https://doi.org/10.1371/journal.pone.0306643.g005
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Emotional states. Emotional states measured by using the Profile of Mood State (POMS).

Two studies [27,36] reported the emotional states (Fig 4). The results of the meta-analysis

showed that MBSR therapy was significantly better than standard care in improving the emo-

tional states in breast cancer patients (MD = -7.73, 95%CI = -27.34 to 11.88, p = 0.0007),

showed high heterogeneity (I2 = 91%, p = 0.11).

Assessment of risk of bias

S1 Fig is the quality evaluation chart of the included papers. The purpose of funnel plots is to illus-

trate whether the included studies exhibit significant publication bias (S2–S5 Figs). One article [36]

did not provide a specific description of the double-blind method, so its type was categorized as

high-risk. Four articles [30–32,34] did not describe the method of concealment of allocation, but the

remaining articles used characteristics such as hidden opaque envelopes or bottles for allocation.

Four papers [30,31,34,35] did not detail the randomization method and were assessed as unclear.

Additionally, one article [35] reported incomplete outcome data and was rated as high risk.

Discussion

Main results and connection with other studies

A meta-analysis of 11 outcome measures, including stress, depression, anxiety, coping ability

and fear of relapse, quality of life, sleep quality, post-traumatic growth, fatigue, pain, and emo-

tional state, was conducted through literature integration.

The results of this study revealed that MBSR therapy showed no significant difference in

both short- and long-term QOL for breast cancer patients compared to usual care. This aligns

with the findings of a meta-analysis by Zhang et al. [49]. In the meta-analysis of Haller et al.

[50], MBSR therapy demonstrated a short-term positive effect on improving the QOL of breast

cancer patients. The divergence in results could be attributed to the inclusion of a broader

range of quality of life scoring tools in the Haller et al. study, while our study used a single

assessment tool with eight dimensions. Not every dimension may necessarily be meaningful,

contributing to the observed heterogeneity. Sarenmalm et al. [37] discovered that MBSR can

enhance the short-term QOL of breast cancer patients. This difference may be attributed to

the intervention duration in the study, which was 8 weeks, compared to the 6-week duration

of MBSR in Lengacher et al. [30] and Reich et al. [51]. It suggests that only long-term MBSR

therapy may have a positive impact on the short-term QOL of breast cancer patients.

An increasing number of doctors and nurses are turning to mindfulness-based stress reduc-

tion therapy to alleviate the negative emotions of breast cancer patients. The findings suggest

that MBSR therapy effectively improves anxiety, depression, and emotional state in breast can-

cer patients after intervention, aligning with the findings of Hoffman et al.[52]. This positive

impact on emotions is attributed to the core element of MBSR intervention, which involves

meditation—a mind-based practice designed to achieve a balanced mental state [53]. Further-

more, this positive impact on emotions is attributed to the core element of MBSR intervention,

which involves meditation—a mind-based practice designed to achieve a balanced mental

state [50]. This implies that while MBSR therapy can offer short-term relief for negative emo-

tions in breast cancer patients, its long-term efficacy is less apparent. A potential explanation is

that the initial improvement in the status of breast cancer patients after MBSR intervention

diminishes over time, overshadowed by the gradual increase in adverse reactions during treat-

ment. Regarding promoting post-traumatic growth in breast cancer patients, MBSR shows no

significant difference compared to usual care, but there is a trend toward improvement. The

analysis suggests that the limited number of included studies and insufficient sample size may

contribute to this observed difference. The results indicate that MBSR does not significantly
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enhance short- and long-term sleep quality or reduce distress in breast cancer patients com-

pared to standard care, consistent with the meta-analysis results by Zhang et al. [49]. The

study of Janusek et al. [26] found that MBSR intervention could improve the sleep quality of

breast cancer patients in the short term after 8 weeks, whereas interventions of 6 weeks by Len-

gacher et al. [54] and Reich et al. [51] showed less significant effects. This suggests that insuffi-

cient intervention time might impact the improvement of sleep quality in breast cancer

patients. Furthermore, the study results indicate no significant difference in reducing fatigue

and pain in breast cancer patients with MBSR compared standard care, potentially influenced

by different disease stages. During chemotherapy, breast cancer patients may experience

aggravated tumor-related symptoms, new symptoms, and an increased likelihood of psychiat-

ric symptoms. On a positive note, the study demonstrates that MBSR significantly enhances

coping skills in breast cancer patients, measured through the Sense of Coherence (SOC). Sense

of Coherence reflects an individual’s general perception and feeling of the outside world, rep-

resenting a stable and lasting self-confidence. Higher SOC correlates with an improved ability

to utilize resources and cope with pressure. Patients with higher SOC reported fewer mental

symptoms, such as anxiety and depression, with a significant reduction in the prevalence of

depression. The analysis attributes this improvement to MBSR techniques, such as meditation

and yoga, which enhance concentration and coping skills, redirecting patients toward a health-

ier self-awareness and self-relationship.

MBSR demonstrated a significant reduction in negative emotions, including anxiety,

depression, stress, and fear of relapse in breast cancer patients. However, there were no signifi-

cant differences compared to usual care in terms of improving quality of life, sleep quality,

post-traumatic growth, pain, and fatigue. All outcome indicators in this study were measured

using a uniform tool, contributing to a limited number of included studies. Moving forward, it

is essential to conduct large-sample randomized controlled trials, establishing a standardized

evaluation method for outcome indicators. This will contribute to evidence-based insights and

a clearer understanding of the impact of MBSR on breast cancer patients.

Clinical implications

Previous studies point to MBSR significantly reducing negative emotions such as anxiety,

depression, stress, and fear in breast cancer patients. Also, MBSR enhances patients’ coping

abilities and positively influences their emotional states. Moreover, MBSR is characterized by

its low threshold for use, simplicity in implementation, and low economic cost, making it suit-

able for post-disease psychological intervention.Applying MBSR can contribute to a more

comprehensive and improved treatment system for breast cancer patients.

Limitations

There are limitations to our paper. The main limitation was the heterogeneity of patient popu-

lations in terms of inclusion criteria and clinical features. Breast cancer patients may be at dif-

ferent stages of their illness, which could be an important confounder. Different conditions

and prior therapies could also influence the results. For some patients in the early stage of the

disease, surgical treatment can resolve the disease, while patients in the advanced stage of the

disease may be followed by targeted therapy or immunotherapy. No study was precise enough

to assess whether treatment measures affect the effectiveness of MBSR at different stages of

treatment. In addition, the number of outcome indicators is inconsistent between different

studies, and some studies lack sufficient indicators. This variability could lead to incomplete

data interpretation. As there was measurable significant heterogeneity across the studies, our

conclusions should still be interpreted with caution.
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Conclusion

In conclusion, MBSR emerges as an effective intervention in significantly reducing negative

emotions, including anxiety, depression, stress, and fear of relapse in breast cancer patients.

Our study also demonstrates positive effects on enhancing patients’ coping skills and emo-

tional well-being. However, to strengthen the evidence base, further trials with extended fol-

low-up periods and more tightly controlled conditions are warranted.
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Stress Reduction Program on Stress, Depression, and Psychological Well-being in Patients With

PLOS ONE Effects of mindfulness-based stress reduction on quality of life of breast cancer patient

PLOS ONE | https://doi.org/10.1371/journal.pone.0306643 July 19, 2024 17 / 20

https://doi.org/10.1007/s11764-022-01192-1
http://www.ncbi.nlm.nih.gov/pubmed/35314958
https://doi.org/10.1016/S0140-6736%2816%2931891-8
https://doi.org/10.1016/S0140-6736%2816%2931891-8
http://www.ncbi.nlm.nih.gov/pubmed/27865536
https://doi.org/10.1017/S0007114522003816
https://doi.org/10.1017/S0007114522003816
http://www.ncbi.nlm.nih.gov/pubmed/36453589
https://doi.org/10.1007/s12282-023-01475-0
https://doi.org/10.1007/s12282-023-01475-0
http://www.ncbi.nlm.nih.gov/pubmed/37306933
https://doi.org/10.1007/s00432-022-04167-y
http://www.ncbi.nlm.nih.gov/pubmed/35788727
https://doi.org/10.1186/s12905-023-02769-3
http://www.ncbi.nlm.nih.gov/pubmed/37950247
https://doi.org/10.3389/fsoc.2023.1227529
http://www.ncbi.nlm.nih.gov/pubmed/37744401
https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.2147/PRBM.S414553
https://doi.org/10.2147/PRBM.S414553
http://www.ncbi.nlm.nih.gov/pubmed/37485280
https://doi.org/10.1016/0163-8343%2882%2990026-3
http://www.ncbi.nlm.nih.gov/pubmed/7042457
https://doi.org/10.1002/pon.3171
http://www.ncbi.nlm.nih.gov/pubmed/22961994
https://doi.org/10.1016/S0022-3999%2803%2900573-7
https://doi.org/10.1016/S0022-3999%2803%2900573-7
http://www.ncbi.nlm.nih.gov/pubmed/15256293
https://doi.org/10.2196/17593
http://www.ncbi.nlm.nih.gov/pubmed/32780023
https://doi.org/10.1245/s10434-011-2051-2
http://www.ncbi.nlm.nih.gov/pubmed/21913014
https://doi.org/10.1097/HNP.0000000000000580
http://www.ncbi.nlm.nih.gov/pubmed/37070838
https://doi.org/10.1371/journal.pone.0306643


Cancer: A Single-Blinded Randomized Controlled Trial. Clin Neuropharmacol. 2022. Epub 2022/12/09.

https://doi.org/10.1097/ncc.0000000000001173 PMID: 36480346

17. Sun L, Zhang X, Gong P, Zhang L, Zhao Y. Clinical Efficacy of Bevacizumab Plus XELOX Chemother-

apy in Colorectal Cancer and Application Value of Mindfulness-Based Stress Reduction Intervention.

Altern Ther Health Med. 2022; 28(6):65–71. Epub 2022/04/23. PMID: 35452419.

18. Tian X, Yi LJ, Liang CS, Gu L, Peng C, Chen GH, et al. The Impact of Mindfulness-Based Stress Reduc-

tion (MBSR) on Psychological Outcomes and Quality of Life in Patients With Lung Cancer: A Meta-Anal-

ysis. Front Psychol. 2022; 13:901247. Epub 2022/07/16. https://doi.org/10.3389/fpsyg.2022.901247

PMID: 35837627

19. Chayadi E, Baes N, Kiropoulos L. The effects of mindfulness-based interventions on symptoms of

depression, anxiety, and cancer-related fatigue in oncology patients: A systematic review and meta-

analysis. PLoS One. 2022; 17(7):e0269519. Epub 20220714. https://doi.org/10.1371/journal.pone.

0269519 PMID: 35834503

20. Hofmann SG, Sawyer AT, Witt AA, Oh D. The effect of mindfulness-based therapy on anxiety and

depression: A meta-analytic review. J Consult Clin Psychol. 2010; 78(2):169–83. https://doi.org/10.

1037/a0018555 PMID: 20350028

21. Chiesa A, Serretti A. Mindfulness-based stress reduction for stress management in healthy people: a

review and meta-analysis. J Altern Complement Med. 2009; 15(5):593–600. https://doi.org/10.1089/

acm.2008.0495 PMID: 19432513

22. Kim J, Shin C, Han KM, Lee MS, Jeong HG, Pae CU, et al. Investigating the effectiveness of a smart

mental health intervention (inMind) for stress reduction during pharmacological treatment for mild to

moderate major depressive disorders: Study protocol for a randomized control trial. Front Psychiatry.

2023; 14:1034246. Epub 2023/04/01. https://doi.org/10.3389/fpsyt.2023.1034246 PMID: 36998625

23. Estave PM, Margol C, Beeghly S, Anderson R, Shakir M, Coffield A, et al. Mechanisms of mindfulness

in patients with migraine: Results of a qualitative study. Headache. 2023; 63(3):390–409. Epub 2023/

03/01. https://doi.org/10.1111/head.14481 PMID: 36853655

24. Wielgosz J, Kral TRA, Perlman DM, Mumford JA, Wager TD, Lutz A, et al. Neural Signatures of Pain

Modulation in Short-Term and Long-Term Mindfulness Training: A Randomized Active-Control Trial.

Am J Psychiatry. 2022; 179(10):758–67. Epub 2022/07/29. https://doi.org/10.1176/appi.ajp.21020145

PMID: 35899379

25. Schell LK, Monsef I, Wockel A, Skoetz N. Mindfulness-based stress reduction for women diagnosed

with breast cancer. Cochrane Database Syst Rev. 2019; 3(3):CD011518. Epub https://doi.org/10.1002/

14651858.CD011518.pub2 PMID: 30916356.

26. Witek Janusek L, Tell D, Mathews HL. Mindfulness based stress reduction provides psychological ben-

efit and restores immune function of women newly diagnosed with breast cancer: A randomized trial

with active control. Brain Behav Immun. 2019; 80:358–73. Epub https://doi.org/10.1016/j.bbi.2019.04.

012 PMID: 30953776.

27. Shergill Y, Rice DB, Khoo EL, Jarvis V, Zhang T, Taljaard M, et al. Mindfulness-Based Stress Reduction

in Breast Cancer Survivors with Chronic Neuropathic Pain: A Randomized Controlled Trial. Pain Res

Manag. 2022; 2022:4020550. Epub https://doi.org/10.1155/2022/4020550 PMID: 35845983.

28. Zhu P, Wu Q, Liu X, Chen C, Ji Q, Shang X. Effects of Mindfulness-Based Stress Reduction Therapy

on Posttraumatic Growth and Quality of Life in Patients With Breast Cancer Under Early Chemotherapy:

A Randomized Controlled Trial. Holist Nurs Pract. 2022. Epub 20220828. https://doi.org/10.1097/HNP.

0000000000000538 PMID: 36001131

29. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JP, et al. The PRISMA statement

for reporting systematic reviews and meta-analyses of studies that evaluate healthcare interventions:

explanation and elaboration. Bmj. 2009; 339:b2700. Epub 2009/07/23. https://doi.org/10.1136/bmj.

b2700 PMID: 19622552

30. Lengacher CA, Johnson-Mallard V, Post-White J, Moscoso MS, Jacobsen PB, Klein TW, et al. Ran-

domized controlled trial of mindfulness-based stress reduction (MBSR) for survivors of breast cancer.

Psychooncology. 2009; 18(12):1261–72. Epub 2009/02/24. https://doi.org/10.1002/pon.1529 PMID:

19235193

31. Henderson V, Clemow L, Massion A, Hurley T, Druker S, Hebert JR. The effects of mindfulness-based

stress reduction on psychosocial outcomes and quality of life in early-stage breast cancer patients: a

randomized trial. Breast Cancer Research and Treatment. 2012; 131(1):99–109. https://doi.org/10.

1007/s10549-011-1738-1 PMID: 21901389

32. Lengacher CA, Reich RR, Paterson CL, Jim HS, Ramesar S, Alinat CB, et al. The effects of mindful-

ness-based stress reduction on objective and subjective sleep parameters in women with breast can-

cer: a randomized controlled trial. Psycho-Oncology. 2015; 24(4):424–32. https://doi.org/10.1002/pon.

3603 PMID: 24943918

PLOS ONE Effects of mindfulness-based stress reduction on quality of life of breast cancer patient

PLOS ONE | https://doi.org/10.1371/journal.pone.0306643 July 19, 2024 18 / 20

https://doi.org/10.1097/ncc.0000000000001173
http://www.ncbi.nlm.nih.gov/pubmed/36480346
http://www.ncbi.nlm.nih.gov/pubmed/35452419
https://doi.org/10.3389/fpsyg.2022.901247
http://www.ncbi.nlm.nih.gov/pubmed/35837627
https://doi.org/10.1371/journal.pone.0269519
https://doi.org/10.1371/journal.pone.0269519
http://www.ncbi.nlm.nih.gov/pubmed/35834503
https://doi.org/10.1037/a0018555
https://doi.org/10.1037/a0018555
http://www.ncbi.nlm.nih.gov/pubmed/20350028
https://doi.org/10.1089/acm.2008.0495
https://doi.org/10.1089/acm.2008.0495
http://www.ncbi.nlm.nih.gov/pubmed/19432513
https://doi.org/10.3389/fpsyt.2023.1034246
http://www.ncbi.nlm.nih.gov/pubmed/36998625
https://doi.org/10.1111/head.14481
http://www.ncbi.nlm.nih.gov/pubmed/36853655
https://doi.org/10.1176/appi.ajp.21020145
http://www.ncbi.nlm.nih.gov/pubmed/35899379
https://doi.org/10.1002/14651858.CD011518.pub2
https://doi.org/10.1002/14651858.CD011518.pub2
http://www.ncbi.nlm.nih.gov/pubmed/30916356
https://doi.org/10.1016/j.bbi.2019.04.012
https://doi.org/10.1016/j.bbi.2019.04.012
http://www.ncbi.nlm.nih.gov/pubmed/30953776
https://doi.org/10.1155/2022/4020550
http://www.ncbi.nlm.nih.gov/pubmed/35845983
https://doi.org/10.1097/HNP.0000000000000538
https://doi.org/10.1097/HNP.0000000000000538
http://www.ncbi.nlm.nih.gov/pubmed/36001131
https://doi.org/10.1136/bmj.b2700
https://doi.org/10.1136/bmj.b2700
http://www.ncbi.nlm.nih.gov/pubmed/19622552
https://doi.org/10.1002/pon.1529
http://www.ncbi.nlm.nih.gov/pubmed/19235193
https://doi.org/10.1007/s10549-011-1738-1
https://doi.org/10.1007/s10549-011-1738-1
http://www.ncbi.nlm.nih.gov/pubmed/21901389
https://doi.org/10.1002/pon.3603
https://doi.org/10.1002/pon.3603
http://www.ncbi.nlm.nih.gov/pubmed/24943918
https://doi.org/10.1371/journal.pone.0306643


33. Lengacher CA, Reich RR, Paterson CL, Ramesar S, Park JY, Alinat C, et al. Examination of Broad

Symptom Improvement Resulting From Mindfulness-Based Stress Reduction in Breast Cancer Survi-

vors: A Randomized Controlled Trial. J Clin Oncol. 2016; 34(24):2827–34. Epub 2016/06/02. https://doi.

org/10.1200/JCO.2015.65.7874 PMID: 27247219

34. Reich RR, Lengacher CA, Alinat CB, Kip KE, Paterson C, Ramesar S, et al. Mindfulness-Based Stress

Reduction in Post-treatment Breast Cancer Patients: immediate and Sustained Effects Across Multiple

Symptom Clusters.J Pain Symptom Manage.2017 Jan; 53(1):85–95. https://doi.org/10.1016/j.

jpainsymman.2016.08.005 PMID: 27720794

35. Zhang JY, Zhou YQ, Feng ZW, Fan YN, Zeng GC, Li W. Randomized controlled trial of mindfulness-

based stress reduction (MBSR) on posttraumatic growth of Chinese breast cancer survivors. Psychol-

ogy Health & Medicine. 2017; 22(1):94–109. https://doi.org/10.1080/13548506.2016.1146405 PMID:

26853191

36. Hoffman CJ, Ersser SJ, Hopkinson JB, Nicholls PG, Harrington JE, Thomas PW. Effectiveness of Mind-

fulness-Based Stress Reduction in Mood, Breast- and Endocrine-Related Quality of Life, and Well-

Being in Stage 0 to III Breast Cancer: A Randomized, Controlled Trial. Journal of Clinical Oncology.

2012; 30(12):1335–42. https://doi.org/10.1200/JCO.2010.34.0331 PMID: 22430268

37. Kenne Sarenmalm E, Mårtensson LB, Andersson BA, Karlsson P, Bergh I. Mindfulness and its efficacy

for psychological and biological responses in women with breast cancer. Cancer Med. 2017; 6

(5):1108–22. Epub 20170418. https://doi.org/10.1002/cam4.1052 PMID: 28421677

38. Cohen S, Kamarck T, Mermelstein R. A Global Measure of Perceived Stress. Journal of Health and

Social Behavior. 1983; 24(4):385–96. https://doi.org/10.2307/2136404 PMID: 6668417

39. Janusek LW, Tell D, Mathews HL. Mindfulness based stress reduction provides psychological benefit

and restores immune function of women newly diagnosed with breast cancer: A randomized trial with

active control. Brain Behavior and Immunity. 2019; 80:358–73. https://doi.org/10.1016/j.bbi.2019.04.

012 PMID: 30953776

40. Zhang JY, Zhou YQ, Feng ZW, Fan YN, Zeng GC, Wei L. Randomized controlled trial of mindfulness-

based stress reduction (MBSR) on posttraumatic growth of Chinese breast cancer survivors.Psychol

Health Med. 2017 Jan; 22(1):94–109. https://doi.org/10.1080/13548506.2016.1146405 PMID:

26853191

41. Radloff LS. The CES-D Scale:A Self-Report Depression Scale for Research in the General Population.

Applied Psychological Measurement. 1977; 1(3):385–401. https://doi.org/10.1177/

014662167700100306

42. Vickberg SM. The Concerns About Recurrence Scale (CARS): a systematic measure of women’s fears

about the possibility of breast cancer recurrence. Ann Behav Med. 2003; 25(1):16–24. Epub 2003/02/

13. https://doi.org/10.1207/S15324796ABM2501_03 PMID: 12581932

43. Antonovsky A. The structure and properties of the sense of coherence scale. Soc Sci Med. 1993; 36

(6):725–33. Epub 1993/03/01. https://doi.org/10.1016/0277-9536(93)90033-z PMID: 8480217

44. McHorney CA, Ware JE Jr, Lu JF, Sherbourne CD. The MOS 36-item Short-Form Health Survey (SF-

36): III. Tests of data quality, scaling assumptions, and reliability across diverse patient groups. Med

Care. 1994; 32(1):40–66. Epub 1994/01/01. https://doi.org/10.1097/00005650-199401000-00004

PMID: 8277801

45. Carpenter JS, Andrykowski MA. Psychometric evaluation of the Pittsburgh Sleep Quality Index. J Psy-

chosom Res. 1998; 45(1):5–13. Epub 1998/08/28. https://doi.org/10.1016/s0022-3999(97)00298-5

PMID: 9720850

46. Tedeschi RG, Calhoun LG. The Posttraumatic Growth Inventory: measuring the positive legacy of

trauma. J Trauma Stress. 1996; 9(3):455–71. Epub 1996/07/01. https://doi.org/10.1007/BF02103658

PMID: 8827649

47. Hann DM, Denniston MM, Baker F. Measurement of fatigue in cancer patients: further validation of the

Fatigue Symptom Inventory. Qual Life Res. 2000; 9(7):847–54. Epub 2001/04/12. https://doi.org/10.

1023/a:1008900413113 PMID: 11297027

48. Keller S, Bann CM, Dodd SL, Schein J, Mendoza TR, Cleeland CS. Validity of the brief pain inventory

for use in documenting the outcomes of patients with noncancer pain. Clin J Pain. 2004; 20(5):309–18.

Epub 2004/08/24. https://doi.org/10.1097/00002508-200409000-00005 PMID: 15322437

49. Zhang Q, Zhao H, Zheng Y. Effectiveness of mindfulness-based stress reduction (MBSR) on symptom

variables and health-related quality of life in breast cancer patients-a systematic review and meta-analy-

sis. Support Care Cancer. 2019; 27(3):771–81. Epub 2018/11/30. https://doi.org/10.1007/s00520-018-

4570-x PMID: 30488223
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