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Abstract: This study aims to analyze the current research status and trends of mindfulness in cancer,
explore the current situation and shortcomings of research in this field, and provide a certain reference
for further research and application of mindfulness. Retrieve relevant literature records from the Web
of Science Core Collection and conduct visual analysis of authors, countries, institutions, and
keywords using CiteSpace 6.1.R2 software. A total of 430 articles were retrieved, and the overall
related research in this field showed a fluctuating upward trend. Research hotspots are concentrated in
anxiety, depression, quality of life, breast cancer, mindfulness-based stress reduction (MBSR), etc.
There is considerable room for expansion in mindfulness-related research and specific applications. In
the future, mindfulness can be extended from multiple perspectives such as internet-based interventions,
outpatient settings,and home-based treatments to explore more effective mindfulness intervention
measures.
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1. Introduction

The International Agency for Research on Cancer has reported that there were 19.3 million new
cases of cancer and nearly 10 million cancer deaths worldwide in 2020. It is estimated that by 2040
global cancer burden will reach 28.4 million cases which represents a 47% increase from 2020 [11,
Cancer patients often experience negative psychological complications with depression and anxiety
being most common which not only affects their treatment outcomes but may also serve as an
independent risk factor for increased cancer mortality rates. Mindfulness originated from Buddhist
meditation practices as a self-regulation method formed through activities such as sitting meditation or
contemplation . In 1979 Dr.J.Kabat-Zinn introduced it into Western psychotherapy. Studies have
shown positive effects of mindfulness interventions in reducing psychological stress?®l.
Currently,mindfulness therapy has been widely applied in clinical care for cancer patients with positive
therapeutic effects, and its popularity continues to grow.

To further understand the development trends regarding mindfulness therapy's role within oncology,
this paper analyzes its current status using CiteSpace software, to discuss both present conditions &
deficiencies within this field,and provide scholars with references for further study & application.

2. Materials and Methods
2.1. Data Source

This study utilized data from Web Of Science Core Collection database. The search formula
included ((TS=mindfulness OR TS="Mindfulness therapy" OR TS="Mindfulness based therapy" OR
TS="Mindfulness Meditation" OR TS="Mindfulness Practice" OR TS=MBSR OR TS= "Mindfullness
based cognitive therapy" OR TS=MBCT OR TS= "mindfullness based stress reduction") AND
(TS=cancer OR TS=tumor)). The search period ranged from January 1980 to December 2022. In WOS,
a preliminary search was conducted to retrieve 1,222 papers, after which papers with duplicate
publication, conference abstracts, and other irrelevant papers were excluded, resulting in the final
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retrieval of 430 effective papers.
2.2. Inclusion and Exclusion Criteria

Inclusion criteria: topics include papers related to mindfulness and cancer. Exclusion criteria:
(1)Repeated published literature; (2)conference papers; (3) experience exchange, nursing experience
and other papers.

2.3. Research Method

CiteSpace6.1.R2 software was used for analysis. Firstly, a project folder was created containing
four data folders named date,input, output, and project. Secondly, data transformation involved copying
output files into date folder. Time slicing sets the publication date between January 1995 and December
2022, and the time interval is once a year. The node types selected for analysis and visualization
include author, organization and keyword respectively.

3. Results
3.1. Time Distribution of Global Mindfullness Research Literature

Figure 1 shows distribution of literature publication dates from 2000 to 2022. WOS core data set
first recorded a paper on mindfullness & cancer in 1995. From 1995 to 2011, the number of annual

publications remained below 10. However, since 2014 the quantity has generally exhibited an upward
fluctuating trend despite slight declines in 2014, 2016 and 2018.
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Figure 1: 2000-2022 literature publication date distribution
3.2. Analysis of Collaborative Institutions

Figure 2 illustrates collaboration among major research institutions with in WOS. Graph metrics
N=310, E=498, Density=0.0104. Mainly composed of universities & medical research institutes, top
five institutions include: The University Of Calgary, Radboud University, Helen Dowlling Institute
Florida State University, H.Lee Moffitt Cancer & Research Institute. Centrality index indicates
significant influence by the University Of Calgary (Centrality=0.22). Inter-institutional connections are
generally close with widespread regional collaborations.
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Figure 2: Co-occurrence map of research institutions of literature
3.3. Analysis of the author's cooperative network

The map of the author's cooperative network is depicted in Figure 3. The size of the nodes and fonts
in the diagram corresponds to the number of articles published, while the thickness of the connection
lines indicates the strength of collaborative relationships between authors . In the WOS core data set,
there are a total of 444 nodes and 1051 connections, resulting in a network density of 0.0103. The
document map reveals extensive cooperation among authors, forming a closely-knit research group.
Notably, Carlson, Linda E has authored the highest number of articles abroad, with a focus on writing
36 articles on mindfulness applications for cancer patients since their initial publication in 2000.
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Figure 3: Author cooperation map of domestic and foreign literatures
3.4. Co-occurrence of research hotspots and keywords

The co-word atlas is a valuable tool for analyzing research hotspots and their evolution. The Q
value and S value are used as the basis for evaluating the mapping effect, with Q > 0.3 indicating a
significant atlas structure, and S value > 0.7 indicating high clustering feasibility [*). Please refer to
Figure 4 for the document co-occurrence spectrum, where N=406, E=3087, Density=0.0375, Q=0.3239,
and S=0.7112. These values demonstrate that the generated maps have a remarkable structure and
highly credible results.Excluding search words, Table 1 shows the top 10 keywords sorted by
frequency.

The findings indicate that "quality of life" is the most frequently mentioned keyword. Some
keywords, such as "breast cancer" (n=178, centrality of 0.10) ranking second and "health" (n=46,
centrality of 0.10) ranking 16th, have both high centrality and frequency. On the other hand, some
keywords like "meta analysis" (n=35, centrality of 0.12) and "follow up" (n=19, centrality of 0.16) have
high centrality but low frequency. This suggests a significant number of studies on mindfulness in
cancer related to meta analysis and follow-up.The appearance timeline for these keywords shows that
"anxiety" first appeared in the year 2000 when Speca, M., Carlson, and Le discovered a significant
reduction in anxiety among cancer patients after undergoing seven weeks of mindfulness
decompression therapy [¢1. The latest keywords in 2022 include "actor partner interdependence",
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"attention to treatment", and "autoregressive latent trajectory".
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Figure 4: Keyword co-occurrence network of domestic and foreign literatures

Table 1: Top 10 keywords with co-occurrence frequency at home and abroad

keyword frequency centrality Year of first appearance
quality of life 212 0.03 2003
Breast cancer 178 0.10 2001
Stress reduction 123 0.03 2001
depression 114 0.05 2003
Intervention 109 0.06 2004
symptom 96 0.05 2005
survivor 76 0.04 2012
meditation 73 0.09 2003
women 68 0.06 2005
anxiety 62 0.06 2000

3.5. Research Frontier Trend Change Analysis

The keyword pop-up map can be utilized to assess the evolving trend of related research frontiers
and the continuity of associated research hotspots. The highlight map on the WOS platform displays 12
emerging words, as depicted in Figure 5. Within the research frontier hotspots, "mood", "symptom" and
"follow up" have demonstrated persistence, lasting for 12 years, 11 years, and 10 years respectively.

From an emergent strength perspective, the most prominent research topics include

HmoodH

(strength=11.09) and "patient" (strength=6.95). The ongoing research hotspots encompass "depressive
symptom" and "Disposable Mindfulne", indicating that forthcoming international research will focus
on depression and mindfulness characteristics among cancer patients in the next 1-2 years.

Keywords Year Strength Begin End
1995 4.92 2003 2013
4.83 2003 2012

11.09 2004 2016

follow up
program 1995
mood 1995

outpatient 1995 695 2005 2016
2014
2017
2018

2015

1905 3.9 2007
371 2012
3.67 2012

447 2013

symptom
immune 1905
stress reduction mbsr 1005
stress reduction program 1995

posttraumatic growth 1095 308 2013
3.73 2007
4.17 2019

4.84 2020

2018
2018

2022

randomized controlled trial 1995

depressive symptom 1095

dispositional mindfulness 1995 2022

1995 - 2022

Figure 5: Emergence Atlas of Foreign Research Keywords
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4. Research Status and Discussion
4.1. Research Status of Application of Mindfulness in Cancer Patients

The distribution results of domestic and foreign literature indicate a "fluctuating upward" trend in
the related research on the application of mindfulness to cancer patients abroad. According to data, the
standardized incidence rate of female breast cancer worldwide was 29.6/100,000 in 2015, ranking
second among all cancers ["l. The increase in the number of breast cancer patients has led to increased
attention from domestic academic circles towards the psychological situation of these patients since
2013, resulting in extensive research on the psychological and social problems faced by breast cancer
patients treated with mindfulness. Currently, there is comprehensive and mature research on the
influence of mindfulness on the psychological state and quality of life for both breast cancer patients
and lung cancer patients.

Currently, various psychological issues faced by cancer patients have been thoroughly researched
and examined, including fatigue, sleep quality [*], and post-traumatic growth [°!. Furthermore, different
mindfulness intervention measures have been studied. Xunlin's 'Y research indicates that
Mindfulness-based art therapy has the most significant impact on reducing anxiety and depression in
cancer patients, followed by mindfulness-based stress reduction (MBSR), with both interventions
proving effective for various types of cancer. Additionally, a wide range of cancer patients have been
involved in these studies, with diseases such as breast cancer and lung cancer featuring prominently in
the keyword analysis. For instance, Shen Aomei ['!'! conducted a study on young breast cancer patients
during their transition period and found that mindfulness-based rehabilitation interventions effectively
reduced their perceived stress levels. Mari ['2 investigated the current status of postoperative
mindfulness in patients with oral and maxillofacial malignant tumors while analyzing its influencing
factors. Xie Yuhong '3 utilized the mindfulness awareness scale to assess the level of mindfulness in
colorectal cancer enterostomy patients.

4.2. Current Research Hotspots

Based on the clustering results and keywords, it is concluded that current research related to the
application of mindfulness in cancer patients is a significant hotspot in terms of mechanism and
research design.

In terms of research mechanism, "secret" and "trauma" clustering in the document clustering
module are related to the study of cortisol content. The dysfunction of the
hypothalamus-pituitary-adrenal (HPA) axis is associated with depression, and cortisol, one of the stress
hormones affected by HPA, plays a significant role in down-regulating immune function caused by
stress (14, Carlson's study on the relationship between mindfulness-based decompression meditation
program and cortisol, dehydroepiandrosterone sulfate (DHEAS), and melatonin levels in patients with
early breast cancer and prostate cancer showed a significant decrease in cortisol levels over time. The
eight-week mindfulness-based decompression program effectively reduced stress symptoms in these
patients 11,

In terms of research design, the clustering of "randomized controlled trial", "trial", and
"meta-analysis" indicates a focus on evidence-based medicine such as meta-analysis and randomized
controlled research. Future exploration should include more medical evidence-based support for
mindfulness intervention, increased biological evidence, and a clearer scientific understanding of the
mechanisms behind mindfulness intervention.

4.3. Development Direction of Mindfulness in Cancer Research

4.3.1. Internet Plus Mindfulness Therapy

In 2022, the key focus areas include attention to treatment and continuing nursing, indicating that
the application of mindfulness in cancer patients after discharge is emerging as a new research focus.
According to foreign scholar Kubo, Ai ['%], clinicians can utilize mobile/online mindfulness intervention
as an extended measure to help improve the well-being of cancer patients and their caregivers, reduce
their pain, and enhance their overall quality of life. Additionally, Lynnette Nathalie Lyzwinski [”]
concluded that mindfulness intervention based on network and mobile devices has a significant impact
on relieving mental stress and managing weight. Furthermore, Mak and Winnie ['¥ suggest that an
online mindfulness training platform serves as a feasible medium for implementing and disseminating
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mindfulness intervention measures for the general public.
4.3.2. Enhancing the Clinical Applicability of Mindfulness

The keyword "outpatient" in the key word pop-up map represents a research frontier issue that
spanned 11 years from 2005 to 2016. According to statistics, as of 2004, more than 200 hospitals or
clinics in developed countries in Europe and America, such as Britain, the United States, Germany and
Canada, have established mindfulness decompression courses to teach patients mindfulness therapy.
However, there is currently no unified standard for the treatment measures of mindfulness
intervention.In control experiments, scholars utilized mindfulness training for durations of 6 or 8 weeks,
incorporating yoga and meditation. In Shergill's research ['°], patients not only underwent weekly
training and exercises but also engaged in discussions on specific topics such as stress, pain, personal
attitudes and values.

Furthermore, Zieil and Z Y pointed out that cultural differences may impact the level of
mindfulness. Therefore,researchers need to pay attention to exploring the organic combination of
mindfulness with Buddhism.Chinese scholars combined mindfulness with TCM theory,discussing
combining it with Tai Ji Chuan,and found that it can promote post-traumatic growth among breast
cancer patients after surgery while reducing perceived pressure [*'). Combining mindfulness with
cultural environment can enhance patients' sense of identity within mindfulness therapy and improve
both its utilization rate and therapeutic effect within clinical settings.

5. Conclusion

In conclusion, mindfulness has been shown to reduce psychological issues such as anxiety and
depression in cancer patients, improve their quality of sleep and life, and protect their mental health. As
a result, it has garnered increasing attention from researchers. However, the research and development
of mindfulness is not without its flaws, necessitating the support of scientific research platforms and
wider collaboration between nursing, clinical medicine, and psychologists. In summary, the application
of mindfulness in cancer patients holds great promise. Moving forward, there is potential for expansion
through avenues such as the internet, mindfulness clinics, and cultural environments to explore more
standardized and effective mindfulness intervention measures.
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