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Objective: To examine the efficacy and the role of engagement of an internet-based Mindfulness-based Stress Reduction (iMBSR) for survivors of breast cancer (BC) during the COVID-19 period from January to March in 2020 in China.

Methods: 48 survivors of BC were divided into the absentees group and the iMBSR groups according to their attending to the standardized, group-based, 8-week iMBSR. Based on practice time, survivors of BC in the iMBSR were categorized into three subgroups: group 1 (<30 min/day), group 2 (30–60 min/day), and group 3 (>60 min/day). In addition, participants were classified as partial attendees (<4 sessions) and completers (more than 4 sessions) of the iMBSR groups. All participants were evaluated for symptoms of depression, anxiety and insomnia at baseline, mid-intervention, and post-intervention.

Results: After an 8-week iMBSR practice, at mid-intervention and post-intervention, participants in iMBSR group had significant improvement in scores and reduction rates of depression, anxiety, and insomnia compared to absentees. Scores of depression and insomnia, reduction rates of depression at post-intervention, scores of anxiety, reduction rates of anxiety and insomnia at mid-intervention and post-intervention, had significant differences among subgroups of practice time. Daily practice time was positively related to reduction rates of depression, anxiety and insomnia at post-intervention in the iMBSR group.

Conclusion: Internet-based MBSR showed efficacy in reducing psychological symptoms among survivors of BC. For survivors of BC, iMBSR practice has a potential dose–response efficacy, with a threshold of >30 min daily practice for most optimal symptoms reduction.

Trial Registration: Registration number is [ChiCTR2100044309].
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INTRODUCTION

A report on the global burden of cancer worldwide for estimates of cancer incidence and mortality in 2018 showed that breast cancer (BC) was the second commonly diagnosed cancer, accounting for 11.6% of total cancer cases. Among females, breast cancer is the most commonly diagnosed cancer and the leading cause of cancer death (1). In China, the estimate of new breast cancer cases was about 278,900 in 2014, accounting for 16.51% of all new cancer cases in female and was also one of the most common malignant tumors threatening to women's health (2). BC survivors face challenges to cope over time with high physiological and psychological symptoms burden and distress, which affect their well-being and quality of life (3). Recently two systematic reviews and meta-analyses showed high global prevalence of depression and anxiety among BC patients (32.2 and 41.9%, respectively) (4, 5). Untreated symptoms of depression and anxiety in BC patients could lead to poor quality of life, increased mortality (6), and high economic costs (7).

Derived from Buddhist tradition, mindfulness is described as a “way of being” and defined as the capacity for awareness in each moment, by “paying attention in a particular way: on purpose, in the present moment, and non-judgmentally” (8). With an emphasis on self-regulation of attention, mindfulness can be characterized by non-judgmental moment-to-moment awareness, patience and calmness, openness and trust, non-striving, letting go, and compassion (9). Recent findings of a meta-analysis support the short-term effectiveness and safety of two prominent mindfulness-based interventions (MBIs), namely mindfulness-based stress reduction (MBSR) and mindfulness-based cognitive therapy (MBCT), for women diagnosed with breast cancer as adjuvant treatment, such that they improved patients' well-being and health related quality of life (HQoL), and reduced symptoms of fatigue, insomnia, anxiety, depression, and stress (10–13). Recently an Internet-delivered Mindfulness-Based Cognitive Therapy (iMBCT) intervention was proved to be efficacious in reducing symptoms of anxiety and depression for BC or prostate cancer survivors (14), suggesting that the internet-based MBIs could be administered to cancer survivors. However, supported evidence primarily comes from Western countries and there has been a lack of research on the utility and efficacy of MBIs in the global context for cancer survivors, such as in China. This lack of evidence hampers our understanding on the potential utility of MBIs in reducing the global mental health burden among cancer survivors.

With the outbreak of the 2019 coronavirus disease (COVID-19) (15) and its rapid widespread around the world, elevating panic, fear and psychological symptoms among the public became a common phenomenon (16, 17). Public health measures to contain and mitigate the spread of COVID-19 have been implemented worldwide, such as massive lockdown and quarantine. China, in particular, placed strict nation-wide quarantine measures (e.g., “shelter at home”) following the outbreak of COVID-19 in Wuhan, Hubei in January, 2020. However, one of the unintended consequences of quarantine is the elevated psychological symptoms among people with chronic illness (18), such as cardiovascular diseases, active cancer, diabetes, stroke, and dementia. Sudden and unexpected separation from loved ones, shortage of living supplies, the loss of freedom of moving around, and uncertainty over disease status all contribute to increased psychological distress (19). In addition, some patients have been confronted with difficulties in routine medical treatments due to delayed transportation and shortages of medicines and medical staffs in hospitals (20).

Women with BC are already at a higher risk for psychological distress, the additional stress of the pandemic may contribute to further increase their vulnerability. During the COVID-19 pandemic, psychological assistance hot-lines, online self-help intervention courses were widely utilized in China (21). Even though there are lots of online psychological self-help services, many questions remain unanswered with regards to internet-based mental health services, particularly in low and middle-income countries where demand for mental health services is high yet funding and resources lag behind (22). Adherence has been shown to be a measure for treatment's acceptability and a determinant for treatment's effectiveness (23). Unfortunately, poor adherence to depression treatment, both medication and psychotherapy, frequently interferes with treatment effectiveness (24). Although internet-based services present great opportunity in reach and scalability, efficacy and adherence of such programs during the pandemic period are largely unknown. Mindfulness was found to be a protective factor of psychological distress during the pandemic among the general public (17). However, to our best knowledge, there has not been any empirical research that evaluated the efficacy and engagement of internet-based psychological interventions for the BC patients during COVID-19 pandemic. As patients with chronic illnesses including those with BC often face multiple stressors during the pandemic, evaluating treatment efficacy and engagement to internet-based psychological interventions is key to inform mental health and integrated care for BC patients during a public health emergency.

As one of internet-delivered Mindfulness-Based Interventions (iMBIs), internet-based MBSR (iMBSR) has also shown to be efficacious in treating psychological distress among cancer patients (25). Therefore, in the current study, iMBSR was conducted among survivors of BC during the 2 months from February to March, 2021, during which the COVID-19 outbreak was announced and followed by nation-wide lockdown in February, 2021. There are two aims of the study. First, we examined the efficacy of iMBSR for survivors of BC during the COVID-19 pandemic. Specifically, we hypothesized that iMBSR would be efficacious in reducing psychological distress and improving well-being among survivors of BC during this time. Second, we explored the dose-response relationship regarding engagement with iMBSR (i.e., attendance, practice time) and efficacy. Specifically, we anticipated that higher engagement would result in better treatment outcomes.



MATERIALS AND METHODS


Subjects

This was a 2-month single arm trial, and the registration number is [ChiCTR2100044309]. Convenience sampling was used in the present study. Women diagnosed with BC who received radical mastectomy, or modified radical mastectomy or breast-conserving surgery, and reported emotional distress were referred and recruited voluntarily to the research team following diagnosis and the completion of surgery. Inclusion criteria included: (1) female sex, (2) aged 18 years or older, (3) a diagnosis of Stage 0, I, II, or III BC, (4) treatment with a radical mastectomy, or modified radical mastectomy or breast-conserving surgery, (5) completion of adjuvant radiation and/or chemotherapy at least 2 weeks prior to enrollment and within 1 year of the completion of a primary treatment.

Exclusion criteria included: (1) evidence of cognitive impairment that prevents from meaningful participation in the study, (2) carrying a diagnosis of schizophrenia, obsessive compulsive disorder, post-traumatic stress disorder, alcohol-related diseases due to the need for specialized treatment of these psychiatric illnesses, (3) imminent risk of suicide. The last item of the 9-item Patient Health Questionnaire (PHQ-9) is on suicide ideation, if a participant rated one or above, she was then excluded from the research, (4) diagnosis of Stage IV cancer, (5) a cancer recurrence.

The study was carried out in accordance with the latest version of the Declaration of Helsinki, and was approved by the Ethics Committee of the Second Affiliated Hospital to Kunming Medical University. Informed consent of the participants was obtained after the nature of the procedures had been fully explained with opportunities to answer any questions raised by interested participants. Following informed consent, 48 interested survivors of BCattended the 8-week iMBSR program.



Procedure

Recruitment period lasted for 3 months, from November 1th 2019 to January 31th 2020. A total of 54 survivors of BC were recruited. As planed in the research protocol, all participants completed self-administered psychological evaluation during the last week of January, 2020. However, a COVID-19 outbreak was declared officially on January 21th, 2020 by the Chinese government. The epidemic quickly began to cause a national concern and in other provinces outside Hubei, people avoided hospitals so as to prevent infection. Moreover, the strictest level of quarantine measures took effect in Wuhan on January 23th, 2020, triggering a range of quarantine policies across China including a national lockdown from January 23th through the end of March, 2020. With the sudden and fast spreading epidemic, all participants were invited to self-administer a set of questionnaires as the baseline assessment via a widely used online survey tool, SoJump from January 24 to 31th 2020. Chinese versions of a number of measures with established reliability and validity were used to assess symptom severity and remission status. At the end of January 31th 2020, a total of 48 participants completed the baseline assessment.

All 48 survivors of BC were invited to attend an internet-based, 8-week MBSR course, from the 8th February to 28th March via a widely used online video conferencing App in China (Tecent). All 48 participants were evaluated at baseline, mid-intervention (4th week), and post-intervention (8th week). Each month, 48 survivors of BC would receive the follow-up by their surgeon by telephone or online. Therefore, even though some of survivors didn't attend the course or any session, they still received the evaluation.



Intervention Protocol

The practice of iMBSR has two components: one is an internet-based, standardized, group-based, 8-week MBSR course (9), lasting for an average of 2.5 h weekly. The other is home practice assignments, which consist of 45 min of at-home meditation practice for 6 days out of 7. All Participants were invited to attend the same class. Led by a certified MBSR instructor, weekly group sessions focused on mindfulness meditation including body scan, sitting meditation and mindful movement (Yoga) as well as small and large group discussions of participants' experiences of both in-session and home practices. A practice time record was used in order to collect data regarding participants' time allotted to mindfulness practices. Homework assignments were given throughout the course.



Measures

Chinese versions of measures with established reliability and validity were used to assess the severity and remission status of symptoms, including depression, anxiety and sleep quality. Subjects completed three self-administered scales: the 9-item Patient Health Questionnaire (PHQ-9) (26), the 7-item Generalized Anxiety Disorder scale (GAD-7) (27), and the Pittsburgh Sleep Quality Index (PSQI) (28).

Depressive symptoms were measured through an adapted Chinese version of PHQ-9 (26). Cronbach's alpha coefficient was 0.892 with our sample, and symptom severity was defined as mild, moderate or severe using the recommended clinical cutoffs of total scores of 6, 12, and 15 respectively on the PHQ-9 (29).

Generalized anxiety symptoms were measured through an adapted Chinese version of GAD-7 (27). Cronbach's alpha coefficient was 0.93 in this sample, and symptom severity was defined as mild, moderate or severe according to recommended clinical cutoffs of total scores of 4, 9, 12, respectively on the GAD-7 (30).

Sleep quality evaluation, including insomnia, was measured through an adapted Chinese version of PSQI (28). Cronbach's alpha was 0.845 in this sample. Since there are no established severity cutoffs for the Chinese version of the PSQI, the continuous score of the instrument was used to establish severity, with higher scores indicating worse sleep quality.

In addition to the scores of PHQ-9, GAD-7, and PSQI, reduction rate was also used to evaluate the therapeutic effect of the iMBSR. Following standard practice of calculating reduction rate (31), the formula: reduction rate = (baseline score – score after intervention)/baseline score × 100% was adopted.



Definitions

Among 48 survivors of BC enrollees, 19 of them did not attend the MBSR class, neither did they do the homework assignments, so the 19 enrollees were classified as absentees group, and the other 29 enrollees were called as iMBSR group. The reasons for absence varied from doubt in MBSR, concerns of time consumption and lack of consistent access to internet.

In the iMBSR group, the participants who attended the course <4 sessions were classified as partial attendees of iMBSR group, and those who attended at least 4 sessions out of the 8-week MBSR course were classified as completers of iMBSR group.

In this study, we characterized engagement by both attendance and home practice time. Regarding practice time, we divided iMBSR group into three subgroups of different practice times on average, including subgroup 1 (<30 min/day), subgroup 2 (30–60 min/day), and subgroup 3 (>60 min/day).



Statistical Analysis

Statistical analyses were performed by SPSS 25.0 (Statistical Product and Service Solutions, SPSS inc). Continuous data were presented as mean ± standard deviation (SD). Categorical data were presented as absolute numbers and percentages. First, we compared demographic and clinical characteristics between the absentees group and iMBSR group with the categorical data by Fisher's exact tests and continuous data by one-way ANOVA or Kruskal-Wallis H rank sum tests. Pairwise comparisons across different evaluation months were analyzed by one-way ANOVA or Kruskal-Wallis H rank sum test. In addition, the pre-post efficacies for symptoms were analyzed by using Cohen's d, which has the rule of thumb of interpreting effect sizes (Cohen's d > 0.8 represents large effect size) (32).

Linear regression analysis was used to explore whether practice time was associated with the therapeutic effect of iMBSR. However, the analysis showed that the residuals were not normally distributed, then generalized linear models (GLMs) were utilized with the reduction rates of PHQ-9, GAD-7 and PSQI at post-intervention respectively as the dependent variable and practice group as the independent variable. We used a two-sided alpha = 0.05 for all statistical significance analysis.




RESULTS


Participant Characteristics

Forty-eight survivors of BC, all women, were recruited for the study. Among them, nine participants (18.8%) received radical mastectomy, 27 participants (56.2%) received modified radical mastectomy, and another 12 participants (25%) received breast-conserving surgery.

There were no significant differences for average age, years of education, marital status, postoperative duration, duration of anxiety and depression, the baseline scores of PHQ-9, GAD-7, and PSQI among the three kinds of participants received different surgery.



Comparison of Characteristics Between the Absentees Group and the iMBSR Group

As shown in Table 1, there were no significant differences for average age, marital status, years of education, postoperative duration, symptoms of anxiety and depression, operation methods among absentees group, partial attendees of iMBSR group, and completers of iMBSR group at the baseline.


Table 1. Comparison of characteristics among the control group and the part-time group (class number < 4) and full-time (class number ≥ 4) groups.
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From baseline to post-intervention, there were significant differences for scores and reduction rates of PHQ-9, GAD-7, and PSQI within iMBSR group, but these significant differences didn't be found in absentees group.

At baseline, there was significant difference in the scores of PHQ-9 and GAD-7 between the absentees group and iMBSR group; at mid-intervention and post-intervention, the differences from scores of PHQ-9, GAD-9, and PSQI between absentees group and iMBSR group became more significant than baseline. The scores of PHQ-9, GAD-7, and PSQI in the absentees group were significantly higher than those of the iMBSR group. These changes were not only demonstrated by the original scores, but also reflected on the reduction rate. The reduction rates of PHQ-9, GAD-7, and PSQI in iMBSR group at mid-intervention and post-intervention were significantly higher than those in the absentees group.



Comparison of Characteristics Between Partial Attendees of iMBSR Group and Completers of iMBSR Group

Table 2 showed that there were significant differences regarding the role of daily practice time in scores of PHQ-9, GAD-7, and PSQI between the partial attendees and completers of iMBSR group. In partial attendees of iMBSR group, the daily practice time was significantly shorter; scores of PHQ-9, GAD-7, and PSQI at mid-intervention and post-intervention were significantly higher than completers of iMBSR group. These changes were demonstrated in reduction rate as well. Reduction rates of PHQ-9 and GAD-7 at post-intervention, reduction rates of PSQI at mid-intervention and post-intervention in completers of iMBSR group were significantly higher than those in partial attendees of iMBSR group. Within the iMBSR group, scores of PHQ-9 (Cohen's d = 1.95, 95% CI: 1.30–2.56), GAD-7 (Cohen's d = 1.83, 95% CI: 1.30–2.36), and PSQI (Cohen's d = 1.87, 95% CI: 1.32–2.41) at post-intervention were lower than baseline. This represents large reductions of symptoms according to the rule of thumb of interpreting effect sizes (Cohen's d > 0.8 represents large effect size).


Table 2. Comparison of characteristics between partial attendees (class number < 4) and completers (class number ≥ 4) groups in iMBSR group (n = 29).
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Association of Therapeutic Effects on Reduction Rates of PHQ-9, GAD-7, PSQI With Daily Practice Time Within iMBSR Attenders

The differences among the subgroups in iMBSR were further analyzed, shown in Table 3. Similarly, scores of PHQ-9 and PSQI, reduction rates of PHQ-9 at post-intervention, scores of GAD-7, reduction rates of GAD-7 and PSQI at mid-intervention and post-intervention, had significant differences among the three subgroups.


Table 3. Clinical characters and symptom changes according to daily practice time in the iMBSR group (n = 29).
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In Table 4, GLMs analysis showed that daily practice time was positively related to reduction rates of PHQ-9, GAD-7, and PSQI at post-intervention within the iMBSR group. In Table 5, for subgroup 1, the estimated marginal means of therapeutic effects (reduction rates of PHQ-9, GAD-7, and PSQI) were 26.6, 29.42, and 31.94%. For subgroup 2, the estimated marginal means of therapeutic effects were 50.87, 52.17, and 59.4% for depression, anxiety, and sleep quality, respectively. For subgroup 3, the estimated marginal means of therapeutic effects were 62.07, 56.56, and 58.75% for depression, anxiety, and sleep quality, respectively. Subgroup 1 had the lowest therapeutic effect among the three subgroups; meanwhile there were no significant differences in the reduction rates of PHQ-9, GAD-7, and PSQI at post-intervention between subgroup 2 and subgroup 3.


Table 4. Association of therapeutic effects on reduction rates of PHQ-9, GAD-7, and PSQI with daily practice time in iMBSR group by GLMs.
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Table 5. Estimated marginal means of therapeutic effects (reduction rates) in the practice groups according to the GLMs.
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DISCUSSION

In this study, 48 survivors of BC with symptoms of depression, anxiety, and sleep disturbance were recruited to the study. From baseline to post-intervention, the scores of depression, anxiety and sleep disturbance decreased in all survivors, especially for those participants who attended the iMBSR. What is more, the therapeutic effect of iMBSR for survivors of BC was positively correlated with the level of engagement of practice in terms of average daily practice time.

For symptom severity of depression, anxiety and sleep quality, there were no significant differences among different kinds of cancer treatment for survivors of BC at baseline. A large proportion of cancer survivors experience poor quality of life, anxiety, distress, fear of recurrence and lower levels of social support, psychological and social needs, and difficulty in coping (33). Therefore, these results suggest that no matter the type of treatment, it is important for early assessment of the psychological status for survivors of BC. In addition to the impact of cancer and surgical factors on emotions, the COVID-19 epidemic might also have contributed to depression, anxiety, sleep problems among these patients during the pandemic, during which strong emotional reactions were a common public phenomenon globally (16).

In our study, from baseline to post-intervention, for the decreased scores of depression, anxiety and sleep disturbance, there was no significant difference for 19 subjects who neither attended the iMBSR course nor had a daily practice. Within the iMBSR group, improvement was accomplished in the status of depression, anxiety and sleep quality since mid-intervention among all 29 participants. Not only the scores of PHQ-9, GAD-7, PSQI decreased, but also the reduction rates of PHQ-9, GAD-7, PSQI increased significantly, indicating that internet-based MBSR could improve emotional well-being and sleep qualify among survivors of BC. A large randomized trial showed that adapted 6-week MBSR had short-term effectiveness for the psychological symptoms, could reduce salivary cortisol and pro-inflammatory cytokine interleukin-6 (IL-6) levels during the 6 weeks (34), and could modulate tumor necrosis factor α (TNFa) and IL-6 during 6 to 12 weeks rather than during the MBSR training period in survivors of BC (35). A randomized controlled trial using 8-week MBSR showed that MBSR had potential for alleviating depression, symptom experience, and for enhancing coping capacity, mindfulness and posttraumatic growth, and led to beneficial effect on immune function (36). Another 8-week MBSR for survivors of BC reported persistent benefits with reduced anxiety, depression, and improved mental health quality of life over 24 months of follow-up (37). Our results supported the notion that likes in-person MBSR, iMBSR is an effective intervention for reducing adverse psychological symptoms associated with cancer diagnosis or treatment among survivors of BC.

In this study, we also found that both the scores and reduction rates of PHQ-9, GAD-7, and PSQI had significant differences between the partial attendees and completers of iMBSR program, indicating that the completion of 8-week iMBSR course would be better and more suitable for the relief of depression, anxiety and sleep quality for survivors of BC. The reasons behind those difference might be due to participation and engagement which play an important role in outcomes for mindfulness based therapies (38), however, the specific mechanism between the partial attendees and completers of MBSR is currently unclear. Among the differences, the reduction rate of PSQI at mid-intervention in completers of iMBSR group was already significantly higher than those in partial attendees of iMBSR group, and for completers of iMBSR group, their PSQI scores on average at post-intervention were 5.2, suggesting that sleep quality would benefit from iMBSR the most among all symptoms, and had faster effect than other symptoms. Therefore, poor sleep quality may serve as a particular motivator for mindfulness practice, leading to better outcomes Furthermore, our study raised and answered partially another question that whether different engagement level of iMBSR could produce different size of effectiveness, both psychologically and physically.

In the present study the scores of PHQ-9 and PSQI, reduction rates of PHQ-9 at post-intervention, scores of GAD-7, reduction rates of GAD-7 and PSQI at mid-intervention and post-intervention, had significantly differences among subgroups of practice time, indicating that survivors of BC who practiced more than 30 min daily had the better relief in depression, anxiety and sleep disturbance. GLMs analysis showed further that daily practice time was positively correlated with reduction rates of PHQ-9, GAD-7, and PSQI at post-intervention within iMBSR participants. Survivors of BC who practiced <30 min daily had the lowest therapeutic effects, and those practiced more than 60 min had the highest therapeutic effects. However, there were no significant differences for the reduction rates of symptoms at post-intervention between survivors of BC who practiced 30–60 min and those who practiced more than 60 min. Therefore, the results indicated that iMBSR training has a potential dose–response relationship, with a threshold of >30 min daily practice for most beneficial symptoms reduction. This interesting finding is not only consistent with the recommendation in a systematic review that courses should last at least 4 weeks; 30 min of practice for 6 days a week should be encouraged (38), but also clearly indicated that iMBSR training has a potential dose–response relationship.

There are a number of limitations of this current study. First, generalizability of the study findings is limited by the sample size. Recruitment period lasted for 3 months from November 1th 2019 to January 31th 2020, and there was a total of 48 BC patients recruited. However, recruitment was disrupted with the COVID-19 outbreak. Along with other concerns, only a total of 29 participated in the iMBSR. Another limitation is inadequate assessment for the subjects, such as the evaluation for the life quality, self-compassion and mindfulness which are regarded as important factors in mindfulness practice (39). During the epidemic, the assessments and training were administered and delivered only remotely via internet. Too many assessments via internet runs the risk of low quality of returned questionnaires, therefore only depression, anxiety, and sleep problems were assessed so as to ensure the quality of these outcome measures. Furthermore, no formal psychiatric diagnoses were made due to the lack of in-person interview during the pandemic. In addition, as noted in the results, nearly 40% of patients did not attend iMBSR courses or practice, which might have the self-selection bias in this sample. The mindfulness interventions had a wide range in dropout rates (7.7–52.3%) (38). Therefore, how to improve the participation rate and level of engagement is worth exploring, such as reducing the session number of MBSR and the daily practice time requirement, and utilizing the internet. The dropout rate presented in this study is a common issue that needs further improvement in internet-based mindfulness trials and internet-based psychological interventions in general (40). The major question was that patients who were absent were chosen as the control group. This group might be lack of motivation. However, we not only compared the iMBSR group with the control group, we also compared themselves from baseline to 2 month later. From baseline to post-intervention, there were significant differences for scores and reduction rates of PHQ-9, GAD-7, and PSQI within iMBSR group, but these significant differences didn't be found in absentees group. Of course, the absentee group was not a “true control” comparison but there was self-selection bias involved. That is, those who might be more likely to benefit from MBSR stayed and indeed showed improvement, and those who might be less likely to benefit from the intervention to start with due to various factors dropped out. So in future clinical trial, using a true randomized controlled trial is needed to further examine the efficacy of iMBSR among survivors of BC due to the design limitation of this study. The last question was that the impact of gender of the group instructor on effectiveness of the intervention is something warrants further research.

In summary, the current study found that survivors of BC have symptoms of depression, anxiety and sleep disturbance, especially during the period of COVID-19 outbreak, and iMBSR is an effective intervention for reducing these adverse psychological symptoms. Secondly, for survivors of BC, iMBSR practice has a potential dose–response efficacy, with a threshold of >30 min daily practice for most beneficial symptoms reduction.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Ethics Committee of the Second Affiliated Hospital to Kunming Medical University. The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



AUTHOR CONTRIBUTIONS

CK and JY performed data collection, data analysis, data interpretation, and manuscript preparation. ZY, JY, LX, and YW collected the data. XF conducted statistical analyses. SS carried out data interpretation, manuscript preparation, and language revision. HT made language revision. All authors contributed to the article and approved the submitted version.



FUNDING

This work was supported by Grant 81660235 and 81971288 from the National Natural Scientific Foundation of China, and Grant 20TJBXKY06 from Special fund for fighting the COVID-19 outbreak sponsored by Tongji University School of Art and Media and Institute of Disaster Medicine, East Hospital, Tongji University. Work by Shufang Sun was supported by National Institute of Health (K23AT011173; PI: Sun).



REFERENCES

 1. Freddie B, Jacques F, Isabelle S, Rebecca LS, Lindsey AT, Ahmedin J. Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. (2018) 68:394–424. doi: 10.3322/caac.21492

 2. Li H, Zheng RS, Zhang SW, Zeng HM, Sun KX, Xia CF, et al. Incidence and mortality of female breast cancer in China, 2014. Zhonghua Zhong Liu Za Zhi. (2018) 40:166–71. doi: 10.3760/cma.j.issn.0253-3766.2018.03.002

 3. Kenne S, Browall M, GastonJohansson F. Symptom burden clusters: a challenge for targeted symptom management. A longitudinal study examining symptom burden clusters in breast cancer. J Pain Symptom Manage. (2014) 47:731–41. doi: 10.1016/j.jpainsymman.2013.05.012

 4. Motahare P, Mehrbanoo A, Roghaiyeh A, Hosein R, Seyed-Mehdi H, Abbas B. Global prevalence of depression among breast cancer patients: a systematic review and meta-analysis. Breast Cancer Res Treat. (2019) 176:519–33. doi: 10.1007/s10549-019-05271-3

 5. Seyed-Mehdi H, Hosein R, Tayebe A, Mahin B, Mehrbanoo A, Mahdieh S, et al. Prevalence of anxiety among breast cancer patients: a systematic review and meta-analysis. Breast Cancer. (2020) 27:166–78. doi: 10.1007/s12282-019-01031-9

 6. Onitilo AA, Nietert PJ, Egede LE. Effect of depression on all-cause mortality in adults with cancer and differential effects by cancer site. Gen Hosp Psychiatry. (2006) 28:396–402. doi: 10.1016/j.genhosppsych.2006.05.006

 7. Gudenkauf LM, Antoni MH, Stagl JM, Lechner SC, Jutagir DR, Bouchard L, et al. Brief cognitive-behavioral and relaxation training interventions for breast cancer: a randomized controlled trial. J Consult Clin Psychol. (2015) 83:677–88. doi: 10.1037/ccp0000020

 8. Kabat-Zinn J, Massion AO, Kristeller J, Peterson LG, Fletcher KE, Pbert L, et al. Effectiveness of a meditation-based stress reduction program in the treatment of anxiety disorders. Am J Psychiatry. (1992) 149:936–43. doi: 10.1176/ajp.149.7.936

 9. Kabat-Zinn J. Full Catastrophe Living: Using the Wisdom of Your Body and Mind to Face Stress, Pain, and Illness. New York, NY: Delta Trade Paperback/Bantam Dell (1990).

 10. Heidemarie H, María MW, Petra K, Gustav D, Sherko K, Holger C. Mindfulness-based interventions for women with breast cancer: an updated systematic review and meta-analysis. Acta Oncol. (2017) 12:1665–76. doi: 10.1080/0284186X.2017.1342862

 11. Xie C, Dong B, Wang L, Jing X, Wu Y, Lin L, et al. Mindfulness-based stress reduction can alleviate cancer-related fatigue: a meta-analysis. J Psychosom Res. (2020) 130:109916. doi: 10.1016/j.jpsychores.2019.109916

 12. Wang YY, Wang F, Zheng W, Zhang L, Ng CH, Ungvar GS, et al. Mindfulness-based interventions for insomnia: a meta-analysis of randomized controlled trials. Behav Sleep Med. (2020) 18:1–9. doi: 10.1080/15402002.2018.1518228

 13. Del CF, Liberali R. Mindfulness-based stress reduction on breast cancer symptoms: systematic review and meta-analysis. Einstein. (2018) 16:eRW4383. doi: 10.31744/einstein_journal/2018RW4383

 14. Eva RN, Robert Z, Maja OC, Viktor K, Carsten R, Jørgensen IH, et al. Internet-delivered mindfulness-based cognitive therapy for anxiety and depression in cancer survivors: predictors of treatment response. Internet Interv. (2021) 23:100365. doi: 10.1016/j.invent.2021.100365

 15. Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus outbreak of global health concern. Lancet. (2020) 395:470–3. doi: 10.1016/S0140-6736(20)30185-9

 16. Wang CY, Pan RY, Wan XY, Tan YL, Xu LK, Ho C, et al. Immediate psychological responses and associated factors during the initial stage of the 2019 Coronavirus Disease (COVID-19) epidemic among the general population in China. Int J Environ Res Public Health. (2020) 17:1729. doi: 10.3390/ijerph17051729

 17. Sun S, Goldberg SB, Lin D, Qiao S, Operario D. Psychiatric symptoms, risk, and protective factors among university students in quarantine during the COVID-19 pandemic in China. Global Health. (2021) 17:15. doi: 10.1186/s12992-021-00663-x

 18. Kang C, Yang S, Yuan J, Xu L, Zhao X, Yang J. Patients with chronic illness urgently need integrated physical and psychological care during the COVID-19 outbreak. Asian J Psychiatr. (2020) 7:102081. doi: 10.1016/j.ajp.2020.102081

 19. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. The psychological impact of quarantine and how to reduce it: rapid review of the evidence. Lancet. (2020) 395:912–20. doi: 10.1016/S0140-6736(20)30460-8

 20. Pellino G, Spinelli A. How COVID-19 outbreak is impacting colorectal cancer patients in Italy: a long shadow beyond infection. Dis Colon Rectum. (2020) 63:720–2. doi: 10.1097/DCR.0000000000001685

 21. Liu S, Yang LL, Zhang CX, Xiang YT, Liu ZC, Hu SH, et al. Online mental health services in China during the COVID-19 outbreak. Lancet Psychiatry. (2020) 7:e17–8. doi: 10.1016/S2215-0366(20)30077-8

 22. Yao H, Chen JH, Xu YF. Rethinking online mental health services in China during the COVID-19 epidemic. Asian J Psychiatry. (2020) 50:02015. doi: 10.1016/j.ajp.2020.102015

 23. Ormel HL, van der Schoot GGF, Sluiter WJ, Jalving M, Gietema JA, Walenkamp AME. Predictors of adherence to exercise interventions during and after cancer treatment: a systematic review. Psychooncology. (2018) 27:713–24. doi: 10.1002/pon.4612

 24. Gregory ES, Do P, Rebecca H, Group Health Research Institute. Is treatment adherence consistent across time, across different treatments, and across diagnoses? Gen Hosp Psychiatry. (2013) 35:195–201. doi: 10.1016/j.genhosppsych.2012.10.001

 25. Matis J, Svetlak M, Slezackova A, Svoboda M, Sumec R. Mindfulness-based programs for cancer patients via eHealth and mHealth: a systematic review and synthesis of quantitative research. J Med Internet Res. (2020) 22:1–21. doi: 10.2196/20709

 26. Zhang YL, Liang W, Chen ZM, Zhang HM, Zhang JH, Weng XQ, et al. Validity and reliability of Patient Health Questionnaire-9 and Patient Health Questionnaire-2 to screen for depression among college students in China. Asia Pac Psychiatry. (2013) 5:268–75. doi: 10.1111/appy.12103

 27. He XY, Li CB, Qian J. Reliability and validity of a generalized anxiety scale in general hospital outpatients. Shanghai Arch Psychiatry. (2010) 22:200–3.

 28. Lu TY, Li Y, Xia P. Analysis on reliability and validity of the Pittsburgh sleep quality index. Chongqing Medicine. (2014) 43:260–3.

 29. Chen M, Sheng L, Qu S. Diagnostic test of screening depressive disorders in general hospital with the Patient Health Questionnaire. Chin Ment Health J. (2015) 29:241–5.

 30. Qu S, Sheng L. Diagnostic test of screening generalized anxiety disorders in general hospital psychological department with GAD-7. Chin Ment Health J. (2015) 29:939–44.

 31. Thomas SA, Drummond AE, Lincoln NB, Palmer RL, Nair R, Latimer NR, et al. Behavioural activation therapy for post-stroke depression: the BEADS feasibility RCT. Health Technol Assess. (2019) 23:1–176. doi: 10.3310/hta23470

 32. Cohen J. Statistical Power Analysis for the Behavioral Sciences. New York, NY: Routledge Academic. (1988).

 33. Jarrett N, Scott I, Addington-Hall J, Amir Z, Brearley S, Hodges L, et al. Informing future research priorities into the psychological and social problems faced by cancer survivors: a rapid review and synthesis of the literature. Eur J Oncol Nurs. (2013) 17:510–20. doi: 10.1016/j.ejon.2013.03.003

 34. Cecile AL, Fapos RR, Carly LP, Melissa S, Steve S, Sophia R, et al. A large randomized trial: effects of mindfulness-based stress reduction (MBSR) for breast cancer (BC) survivors on salivary cortisol and IL-6. Biol Res Nurs. (2019) 21:39–49. doi: 10.1177/1099800418789777

 35. Richard RR, Cecile AL, Thomas WK, Cathy N, Steve S, Sophia R, et al. A randomized controlled trial of the effects of mindfulness-based stress reduction (MBSR [BC]) on levels of inflammatory biomarkers among recovering breast cancer survivors. Biol Res Nurs. (2017) 19:456–64. doi: 10.1177/1099800417707268

 36. Elisabeth KS, Lena BM, Bengt AA, Per K, Ingrid B. Mindfulness and its efficacy for psychological and biological responses in women with breast cancer. Cancer Med. (2017) 6:1108–22. doi: 10.1002/cam4.1052

 37. Elizabeth E, Leah E, Nadeem B, Safa EF, Alok KD, Rebecca P, et al. Long-term effect of a nonrandomized psychosocial mindfulness-based intervention in Hispanic/Latina breast cancer survivors. Integr Cancer Ther. (2020) 19:1–10. doi: 10.1177/1534735419890682

 38. James F, James B, Siobhan L. Mindfulness interventions delivered by technology without Facilitator Involvement: what research exists and what are the clinical outcomes? Mindfulness. (2016) 7:1011–23. doi: 10.1007/s12671-016-0548-2

 39. Saghar CM, Shadi B, Whitney LW. The associations of dispositional mindfulness, self-compassion, and reappraisal with symptoms of depression and anxiety among a sample of Indigenous students in Canada. J Am Coll Health. (2020) 29:1–9. doi: 10.1080/07448481.2020.1711764

 40. Linardon J, Fuller-Tyszkiewicz M. Attrition and adherence in smartphone-delivered interventions for mental health problems: a systematic and meta-analytic review. J Consult Clin Psychol. (2020) 88:1. doi: 10.1037/ccp0000459

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Kang, Sun, Yang, Fan, Yuan, Xu, Wei, Tong and Yang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-12-738579-t005.jpg
Practice Antidepressant Antianxiety Anti-insomnia

groups effect effect effect
<80min 26.60% 20.429% 31.94%
30-60min 50.87% 52.17% 59.40%
>60min 62.07% 56.56% 58.75%

The covariates were set in the three models. Postoperative duration was set at 8.28
months and duration of anxiety and depression was set at 3.69 months.





OPS/images/fpsyt-12-738579-t003.jpg
<30 min 30-60 min >60min Value of statistical test p-value

(n=10) (=11 =8
Age 448£54 471467 446£29 H=1.405 050
Education years 145420 146422 145423 H=0.006 1.00
Marriage (married, %) 7(700) 10(90.9) 3(37.5) 0.046*
Postoperative duration (m) 77£29 9.0£20 8027 F=0768 0.47
Duration of anxiety and depression (i) 36+19 4119 3312 H=0727 0.70
Operation methods (%) x2=5917 017
Radical 1(10.0) 10.9) 2(25.0)
Modified 8(80.0) 7(63.6) 2(25.0)
Conservative 1(10.0) 3(27.3) 4(50.0)
PHQ9
Baseline 155418 130429 15119 H=4861 0.088
Mid-intervention 129412 100434 10926 H=4728 0.094
Post-intervention 11425 68433 58+23 H=11.763 0.003*
GAD7
Baseline 150418 126423 139425 H="5.449 0.066
Mid-intervention 12521 95£30 76£29 F=4361 0.023*
Post-intervention 104437 6632 6026 H=7492 0.024*
Psal
Baseline 126438 105425 13.1£29 F=2024 0.15
Mid-intervention 9912 72%27 8625 H=5.447 0,086
Post-intervention 77£23 4622 5318 F=6237 0.006*
Reduction rate
PHQO-Mid-intervention 16.9 +8.6% 24.7 £142% 29.0+89% F=2753 0082
PHQO- Post-intervention 27.8+169% 49.3 +20.2% 62.7 £ 12.0% 0,003
GAD7- Mid-intervention 165+ 11.6% 27.1 £135% 30.9 +9.0% F=3736 0.037*
GAD7- Post-intervention 30.4£24.7% 50.7 +£19.2% 57.4+135% F=4589 0.020
PSQI- Mid-intervention 17.0 £ 18.0% 325+ 16.0% 34.6+12.5% F=3530 0.044*
PSQI- Post-intervention 33.3:£260% 57.4%14.6% 59.8 & 10.2% 0.007*

indicate the P value has the statistical significance.





OPS/images/fpsyt-12-738579-t004.jpg
Parameters Antidepressant effect Antianxiety effect Anti-insomnia effect

B P B P B P
Daly practice time (min) 0,005 <0001 0.004 0.010* 0.004 0.010"
Postoperative duration (i) -0013 0312 ~0.009 0584 -0012 041
Duration of anxiety and depression (m) -0.002 0919 -0.008 0735 —0.008 071

Anfidepressant effect, antianxiety effect and anti-insomnia effect were evaluated by the reduction rates of PHQ-9, GAD-7, and PSQl scores, respectively. Daily practice time, postoperative
duration and duration of anxiety and depression were the covariates in the GLMs. * indicate the P value has the statistical significance.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Psychological Effect of Internet-Based Mindfulness-Based Stress Reduction on the Survivors of Breast Cancer During the COVID-19



		Introduction



		Materials and Methods



		Subjects



		Procedure



		Intervention Protocol



		Measures



		Definitions



		Statistical Analysis







		Results



		Participant Characteristics



		Comparison of Characteristics Between the Absentees Group and the iMBSR Group



		Comparison of Characteristics Between Partial Attendees of iMBSR Group and Completers of iMBSR Group



		Association of Therapeutic Effects on Reduction Rates of PHQ-9, GAD-7, PSQI With Daily Practice Time Within iMBSR Attenders







		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

The Psychological Effect of
Internet-Based Mindfulness-Based
Stress Reduction on the Survivors of
Breast Cancer During the COVID-19





OPS/images/fpsyt-12-738579-t001.jpg
Variable

Age (y1)
Education years
Marriage (married, %)
Postoperative duration ()
Duration of anxiety and depression (i)
Operation methods (%)
Radical
Modified
Conservative
Class numbers
Daily practice time (min)
PHQ-9
Baseline
Mid-intervention
Post-intervention
GAD-7
Baseline
Mid-intervention
Post-intervention
psal
Baseline
Mic-intervention
Post-intervention
Reduction rate
PHQ9- Mid-intervention
PHQQ- Post-intervention
GAD?- Mid-intervention
GADT- Post-intervention
PSQI- Mid-intervention
PSQI- Post-intervention

Absentees group
(=19

446+ 42
182+ 15
15 (78.9)
90£23
32

5(26.9)
10 (52.6)
4@1.9)
0
0

15715
16[2)
15117

165+ 1.4
148+ 15
144+13

124+15
18+18
11.4+16

4.1 +65%
41452%
40+57%
6.7 +3.4%
45 £52%
78+56.7%

Partial attendees
(=9

451 £57
14421
6(66.7)
78+33
4R

1(11.1)
7(17.8)
1(11.1)

2108

133£43

15 [2)
128413
11.1£26

149+19
122420
10.1£3.8

126+ 4.1
98+1.2
73421

18.0 +£8.4%
285 £21.4%
17.7 £11.7%
31.8 £25.8%
171 £19.1%
32.3 +26.8%

Data are presented as mean + SD, median [interquartile range] or absolute numbers (oercentage).

Reduction rate

completers
(n=20)

459%5.4
14621
14 (70.0)
85+23
3[1)

3(15.0
10 (50.0)
7(35.0)
78+09

513216

14(3)
10530
66+30

183+24
9.8+29
6.7+3.2

1M.7+£29
8027
52+24

255 +12.6%
53.3 +19.2%
27.6 £12.4%
51.8 +18.2%
32.5 £14.5%
56.3 + 16.6%

(baseline score - score after intervention)/baseline scorex 100%. * indicate the P value has the statistical significance.

Statistical value

F=-0316
F=-2961
X% =0756
F=0781

H=1770
X2 =8.120

H=146.14
H=4300

H=56.989
H=125.483
H=34.987

F=6.225
H=26.196
H=231.787

H=1841
H=19.200
F =45.750

H=27.236
H=35.631
H=27.550
H=232786
H=29.242
H=133.029

P-value

073
0.062
0.76
0.46
0.41

054

<0.001*
<0.001*

0.050
<0.001*
<0.001*

0.004*
<0.001*
<0.001*

0.40
<0.001*
<0.001*

<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*





OPS/images/fpsyt-12-738579-t002.jpg
Variable Part-time Statistical value P-value
(h=9)
Age (yr) 45157 459£54 T=-0335 074
Education years 14.4:£2.1 14.6:£2.1 T=-0124 0.90
Marriage (married, %) 6(66.7) 14.(70.0) x%=0.032 1.000
Postoperative duration () 78+33 85+23 ~0716 0.48
Duration of anxiety and depression (m) 4m) 3(1) 770- 0.41
Operation methods (%) 2033 0.40
Radical 1(11.1) 3(15.0)
Modiified 7078 10 (50.0)
Conservative 1(11.1) 7(35.0)
Daily practice time (min) 133£43 513216 =-0.530 <0001
PHQ-9
Baseline 15 [2) 1413) H=2711 0.100
Mic-intervention 128+13 10530 T=2828 0.009"
Post-intervention Hi£26 66+30 T=3853 0.001*
GAD-7
Baseline 149£19 133£24 T=1.744 0,093
Mick-ntervention 12.2:£20 98+£29 T=2247 0,033
Post-intervention 10.1£38 67+32 T=2547 0017*
psal
Baseline 126+ 4.1 11.7:£29 050
Mic-intervention 98+12 80+27 0017
Post-intervention 73%2.1 52:£24 0.025*
Reduction rate
PHQ9- Mid-intervention 180 £8.4% 255+ 12.6% 0.114
PHQQ- Post-intervention 28.5+21.4% 533 +19.2% 0.008"
GAD7- Mid-intervention 17.7£11.7% 27.6+12.4% T=-2018 0.054
GADT- Post-ntervention 318+ 25.8% 51.8+18.2% = -2.404 0.023"
PSQI- Mid-intervention 17.1£19.1% 325+ 14.5% T=-2301 0.024"
PSQI- Post-intervention 323+ 26.8% 563+ 15.6% H=23930 0.047*

Data are presented as mean  SD, median [interquartile range] or absolute numbers (percentage).
The PHQ-9 (Cohen’s d = 1.95, 95% Cl: 1.30-2.56), GAD-7 (Cohen’s d = 1.88, 95% Cl: 1.30-2.36) and PSQI (Cohen’s d = 1.87, 95% Cl: 1.32-2.41) scores of March were significantly
lower than those of January in the iMBSR group. * indicate the P value has the statistical significance.










OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





