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Abstract 
 

Objectives: As the volume of mindfulness research continues amassing exponentially, there have been attempts to 

review works in various aspects of mindfulness research systematically. The present study provides a scoping review via 

a topic modelling approach to supplement the overall research synthesis effort. Specifically, the objective is to scope the 

mindfulness research by identifying topics relevant to mindfulness research using the probabilistic topic modelling 

approach. Methods: A literature search based on “mindfulness” returned 5,947 bibliographical records from the Web of 

Science platform (for records up to 20 October 2017). Results: When the titles and abstracts were subjected to the 

probabilistic topic modelling approach, 106 topics were revealed. Further interpretation by the research team resulted in a 

total of 231 Suggested Terms. The terms were further categorised into Condition/Issue, Construct/Philosophy, Modality, 

Population/Setting and Research Methodology. Conclusions: The topic modelling process obtained a panoptic view of 

mindfulness research, providing mindfulness researchers with some indicators regarding the range of topics currently 

under study. The outcome of this topic modelling effort has been made available at 

http://mindfulnesstm.github.io/tiddlywiki/Mindfulness_TM_2017.html. 

  

http://mindfulnesstm.github.io/tiddlywiki/Mindfulness_TM_2017.html
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Scoping Review of Mindfulness Research: A Topic Modelling Approach 

  Mindfulness research has proliferated across multiple disciplines since Kabat-Zinn introduced the Mindfulness-

based stress reduction (MBSR) approach in the 1970s (Keng, Smoski, & Robins, 2011). The mindfulness construct, 

loosely understood as the psychological quality of paying attention to on-going occurrences non-judgmentally (Kabat-

Zinn, 1990), has been researched widely by scholars in a diverse number of fields, including psychology, education, 

sport, healthcare, and social and organisational sectors (e.g., Kee & Wang, 2008; Mars & Abbey, 2010; McGarrigle & 

Walsh, 2011; Parker, Kupersmidt, Mathis, Scull, & Sims, 2014). Such widespread research interests in mindfulness and 

its applications can be explained by the general consensus that mindfulness is a desired psychological quality that 

supports optimal human functioning (Keng et al., 2011). 

 As the volume of mindfulness research grew (Van Dam et al. 2018) and scholars sought to synthesise the 

increasing research outputs, efforts to review mindfulness research systematically also increased. Indeed, Chiesa, Fazia, 

Bernardinelli, and Morandi (2017) noted that there was a general increase in the number of reviews between 2003 and 

2016. For example, reviews were published on mindfulness training (Lyzwinski, Caffery, Bambling, & Edirippulige, 

2017; Shiyko, Hallinan, & Naito, 2017; Visted, Vøllestad, Nielsen, & Nielsen, 2015), how to measure mindfulness 

(Calvete & Royuela-Colomer, 2016; Goodman, Madni, & Semple, 2017; Sauer et al., 2013), psychological qualities 

related to mindfulness (Chiesa, Calati, & Serretti, 2011; Pascoe, Thompson, Jenkins, & Ski, 2017; Randal, Pratt, & 

Bucci, 2015), and even meta reviews of the mindfulness research approach (Van Dam et al., 2018). The focus of the 

present study approaches the research from a different angle by conducting a scoping review, which maps the topics in 

the research field of interest (Bragge et al., 2011; Halas et al., 2015) via a computer-assisted topic modelling approach in 

order to supplement the overall research synthesis effort. As a result of this scoping review, a panoptic view of the 

different topics investigated was obtained. 

  There are important benefits of mapping out the existing topics in the extant literature on mindfulness research. As 

previously mentioned, interest in mindfulness research has proliferated across multiple disciplines. In a rare bibliometric 

analysis of mindfulness literature, Valerio (2016) reported that a substantial number of mindfulness-related publications 

can be found in journals that specialize in research fields other than psychology, including oncology; nursing; public, 

environmental and occupational health; substance abuse; healthcare sciences and services; integrative and 

complementary medicine; education; business, economics, and other social sciences. Such a phenomenon highlights that 

conceptualisations of mindfulness are evolving quickly, and the very nature of how mindfulness is understood and 

practised may be shaped by the very diverse contributors to mindfulness research across disciplines (Valerio, 2016). 

Thus, it is important to maintain an awareness of the different areas of work related to mindfulness.  
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  In an attempt to provide a clear representation of the various applications of mindfulness (e.g., traditional 

mindfulness practices, modern mindfulness-based interventions, dispositional mindfulness, and state mindfulness) and to 

tease out the most significant topics in the mindfulness literature, Chiesa et al. (2017) applied citation analysis to 128 

systematic reviews of mindfulness-related works and found that these papers can be classified as having the following 

foci: clinical efficacy, psychological and/or neuropsychological effects of interventions, target population (e.g., clinical, 

health, other), neuroimaging of functional and structural brain changes, analysis of the mechanism underlying the 

therapeutic effects, biological correlates, length of intervention, traits of mindfulness, and several mindfulness-based 

interventions. While summarising from systematic reviews can provide some indications regarding the overall state of 

mindfulness research, given that systematic reviews usually centre on significant issues, the scope remains limited, as 

many key topics could be missing from such efforts. Thus, a scoping review based on a larger and more representative 

sample of mindfulness publications is a more appropriate approach to map out the existing topics in the extant literature 

on mindfulness. Such an endeavour is timely, as scholars are beginning to reflect on the state of mindfulness research and 

to provide cautionary notes regarding future developments in mindfulness research and practices (e.g., Farias & 

Wikholm, 2016; Van Dam et al., 2018). Providing scholars and practitioners with a bird’s eye view of the spectrum of 

mindfulness research certainly contributes to advancing the field significantly. 

  Considerable effort is needed to complete a scoping review of a large volume of published texts, as the process 

involves reviewing full articles and iteratively extracting and updating data manually, among other laborious tasks (Levac 

et al., 2010). Fortunately, advances in computerised natural language processing, using statistical model-based text-

mining tools, has made topic modelling of a large volume of texts less demanding on human subjects (Blei & Lafferty, 

2009; Cambria & White, 2014; Ponweiser, Grün, & Hornik, 2014). In introducing topic modelling, Blei and Lafferty 

clearly elucidated to the need for an automated topic modelling approach for making sense of an increasingly large 

volume of research as “the size and growth rate of these collections preclude us from building it by hand” (2009, p. 71). 

The current exponential growth trajectory of mindfulness research necessitates such an automated approach when 

scoping the field (e.g., Valerio, 2016; Van Dam et al., 2018). Readers interested in other ways topic modelling can be 

used to review scientific publications may refer to Kane, Rogé, and Snapp (2016) and Peirson, Bottino, Damerow, and 

Laubichler (2017). 

Briefly, topic modelling makes use of “probabilistic models for uncovering the underlying semantic structure of a 

document collection based on a hierarchical Bayesian analysis of the original texts ….discovering patterns of word use 

and connecting documents that exhibit similar patterns” (Blei & Lafferty, 2009, p. 71). The following is an illustration of 

what is meant by “uncovering the underlying semantic structure of a document collection”: Suppose detached pages from 
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some books are handed to us in a randomly shuffled order, and we are told that they are from reference books of three 

distinctively different topics. By reading the pages, would we be able to determine what the three topics are? In principle, 

we would be able to do so if we can recognise that certain meaningful words recur across pages. For instance, if we 

recognise that terms such as Beethoven, Bach, tenor and rhythm consistently appear on some of the pages that would 

give us an indication that music could be one of the three topics. On other pages, we may find recurring terms such as 

motion, Newton’s Law, gravity and force. Thus, we may infer that physics could be another topic. Lastly, we may also 

read terms such as blood, cells, antibodies and anatomy and determine that biology is another topic. Through this manual 

process of reading the randomly sorted pages, we could eventually conclude that the three topics in the shuffled 

documents are music, physics and biology. By the same token, if we can find recurring terms based on our manual 

scanning of mindfulness research publications, we can discover that distinctive topics are featured within the collection. 

This is the gist of topic modelling through “uncovering the underlying semantic structure of a document collection” (Blei 

& Lafferty, 2009, p. 71).  

While discovering the distinctive topics manually is manageable for a small collection of texts, it becomes 

unmanageable when the collection is large. To this end, the use of a computer-assisted topic modelling approach that 

relies on a probabilistic model (e.g., the latent Dirichlet allocation [LDA] [Blei & Lafferty, 2009]) to identify underlying 

“topics” that are inherent in the collection can be more efficient than relying on manual processes. If the texts in the 

example above are analysed using LDA and constrained to search for three topics, the algorithm will likely produce the 

following output: Topic 1 (Beethoven, Bach, tenor and rhythm), Topic 2 (motion, Newton’s Law, gravity and force) and 

Topic 3 (blood, cells, antibodies and anatomy). Once these outputs are generated, it is up to the researchers to interpret 

the results manually and suggest topics that represent the overall collection of texts meaningfully. Through a combination 

of automated text mining and interpretation by domain experts, the various topics can be identified to map the entire 

scope of the literature. Interested readers can refer to Blei (2012) for a more detailed introduction to the topic modelling 

approach. 

 In an effort to support the on-going synthesis of mindfulness research, we conducted a computer-assisted scoping 

review of mindfulness research by adopting a natural language processing method (see Manning & Schütze, 1999) to 

automate the topic modelling process. Specifically, the main objective was to scope the mindfulness research by 

identifying topics relevant to mindfulness research using the LDA approach. In so doing, we interpreted higher order 

arbitrary topics generated by the LDA model in terms of respective Collective Themes. We also interpreted key LDA-

generated terms under these topics as appropriate Suggested Terms to expand the description of the scope. These 

Suggested Terms were further classified into Categories to depict the scope of domains. Finally, a single html document 
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file containing details of the listings of Collective Themes, Suggested Terms, and the associated publications’ 

bibliographical record was produced for use by other researchers. 

Method 

The method was divided into four phases: data gathering, data preparation, topic modelling, and interpretation and 

collation. Figure 2 depicts a flow chart detailing these four phases.  

Data gathering 

The search for the bibliographical records was conducted using the Web of Science platform on 20 October 2017. 

The following databases were included in the search: Science Citation Index Expanded (1900- ), Social Sciences Citation 

Index (1900- ), Arts & Humanities Citation Index (1975- ), and Emerging Sources Citation Index (2015- ). The use of 

Web of Science was purposeful, as it contains two databases of journals with a Journal Citation Reports impact factor, 

and they contain publication records that are representative of collective states of research activities that are of high 

international standards. Furthermore, the selected databases provide access to a comprehensive list of rigorously selected 

core journals and conference proceedings in the sciences, social sciences, arts and humanities (Clarivate Analysis, 2017). 

As such, the spread of disciplines covered in the databases is suitable for locating mindfulness-related publications. 

Valerio’s (2016) bibliometric analysis of mindfulness literature trends also utilised the Web of Science databases as a 

primary source for gathering samples. 

We only used the general keyword “mindfulness” for the search, as the purpose of this review was to provide an 

overview of available literature on mindfulness. The search was limited to “topic”, “English language” and “articles”. 

Accordingly, the Boolean search string was as follows: (TS=(mindfulness)) AND LANGUAGE: (English) AND 

DOCUMENT TYPES: (Article). The search returned a total of 5,947 bibliographical records, which were downloaded as 

“txt” files for further analyses. In the preliminary data screening stage, 12 records with missing abstracts were removed. 

Data preparation 

  R version 3.4.0 (R Core Team, 2017) was used as the main tool for data preparation and analysis, with RStudio 

(RStudio Team, 2015) as the integrated development environment. After removing non-English words and words that 

provided publisher’s names and copyrights at the end of abstracts, the target content used for text mining was created by 

merging the contents of the title and abstract of each individual publication. The assumption was that both title and 

abstract would contain key terms that sufficiently represent the underlying topics in each publication. The target content 

was subjected to further text cleaning using standard approaches, such as stemming, removal of stop words, punctuation, 

and overly long and short words. Subsequently, a document-term matrix was created using the tm package (Feinerer & 

Hornik, 2017). We then applied the term frequency-inverse document frequency (tf-idf) approach to filter out words that 
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occur frequently (for details, see Graham & Ackland, 2015). Consequently, a smaller document term matrix was 

produced. 

Topic modelling 

The computer-based topic modelling process began by estimating the optimal number of topics using the optimal_k 

function (see http://github.com/trinker). The optimal number of topics was determined to be 106. Having made that 

determination, the final LDA model of 106 topics was generated using the lda function in the topicmodels package (Grün 

& Hornik, 2011). The result was an R object containing the details of the model fit based on Dirichlet distributions, with 

information on how words are associated with topics and how words are associated with documents (Silge & Robinson, 

2017). Each topic was assigned an arbitrary topic number (e.g., Topic 1), and a list of LDA-generated terms with their 

respective beta values (probability of occurrence of an LDA-generated term within a topic or per-topic-per-word 

probabilities [Silge & Robinson, 2017]) was generated for each topic. Another list depicting publications with respective 

gamma values (an estimation of the proportion of words from a particular record that is generated from a specified topic 

or per-document-per-topic probabilities [Silge & Robinson, 2017]) was also produced.  

Furthermore, relevant LDA-generated terms that were deemed to represent each topic well were determined by 

retaining terms with beta values above the cutoff value, implemented through the Fisher method with the classIntervals 

function in classInt (Bivand, 2017). Figure 1 shows an example of a beta cutoff for a list of LDA-generated terms for one 

of the topics. It clearly depicts that “eeg” and “coher”, having beta values above the cutoff of 0.04981, are apt 

representative terms for the topic. Similarly, relevant publications that were deemed to represent each topic well were 

listed based on gamma cutoff, according to the Fisher method. Consequently, a spreadsheet comprised of the following 

was generated: Topic number, LDA-generated terms representing each topic, title of publication, abstract, gamma, 

journal and year of publication. Additional technical details regarding the topic modelling process are provided in 

Appendix A. 

Interpretation and collation 

 After completing the predominantly computer-based procedures above, the first four authors interpreted and 

collated the results iteratively (i.e., working independently and collaborating whenever necessary). The first step was to 

interpret the LDA-generated terms associated with each topic number to derive Suggested Terms. To illustrate, one of the 

topics has the LDA-generated terms “suppress, automat”; by searching for these terms in the titles and abstracts, the 

research team found that suppression and automaticity appeared in several publications tied to the topic. Therefore, these 

terms were finalised as the Suggested Terms for that topic. After reading the associated Suggested Terms and LDA-

generated terms for each topic, the second step involved assigning each of the 106 topics a Collective Theme. Several 

http://github.com/trinker
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topics had only one generated term (and consequently one Suggested Term) and were deemed as straightforward cases 

with a single Collective Theme clearly representing the topic (e.g., youth). Some topics were judged to possess a clear 

collection of LDA-generated terms that depict a specific Collective Theme, such as inflammation from the LDA-

generated terms “cytokin, genet, inflammatori, fms, gene, plasma, psychosomat, inflamm, proinflammatori, bdnf, oxid” in 

one of the topics. Others, such as “metacognit, voic, media, hallucin”, had a collection of generated terms in which their 

classification within a particular theme was unclear; thus, they were noted as “unclear”. 

  The third step was to classify the Suggested Terms according to categories meaningful for understanding the scope 

of mindfulness research. The following five categories were used: Condition/Issue, Construct/Philosophy, Modality, 

Population/Setting and Research Methodology. The category of Condition/Issue encompasses conditions and issues 

studied in relation to mindfulness. Some examples are treatment-resistant depression, schizophrenia, attention deficit 

hyperactivity disorder, procrastination and burnout. Suggested Terms that were deemed to be useful for understanding 

the construct of mindfulness were classified under Construct/Philosophy and included terms related to philosophical 

views that may inform the development of the mindfulness construct. Some examples were silence, serenity, mind 

wandering, creativity, suppression, automaticity, Buddhism and religion. The category of Modality captured terms that 

depict modalities in which mindfulness could be practised, such as yoga and Tai Chi. Interventions such as MBSR were 

also classified as Modality. When the Suggested Term had to do with a certain context or population, it was classified 

under Population/Setting. For example, sport, athletes, coaches, older adults and youth were classified as such. Lastly, 

Suggested Terms related to research methodology (e.g., event-related potentials and Mindful Attention Awareness Scale) 

were classified as Research Methodology. 

 The final step in this process involved storing the entire interpreted outcome of the topic modelling of mindfulness 

publications into a single TiddyWiki html file (see https://tiddlywiki.com/ for a detailed description of this file type). 

Information on selected LDA-generated terms, their beta values, and the cutoff value for each Collective Theme are 

shown in the file. Lists of Collective Themes and Suggested Terms are also included, alongside the associated 

publications’ bibliographical records. This file allows readers to access the listings of the publications (with clickable doi 

hyperlinks for most publications) arranged in terms of Collective Themes and Suggested Terms. More importantly, the 

file also presents information that depicts the overall linkages between the Collective Themes and Suggested Terms. The 

selection of publications for each Collective Theme was based on the gamma cutoff procedure described earlier, while 

the research team selected the publications for the Suggested Terms list manually from the listing of publications for 

Collective Themes. Some refinements to the Collective Themes and Suggested Terms were also deliberated and 

undertaken as the team perused the publication lists. This file can be downloaded and edited by any user through the use 

https://tiddlywiki.com/
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of standard web browsers.    

Results 

Collective themes 

  Although 106 topics were generated from the model, only 65 topics (61.3%) could be assigned to clear Collective 

Themes. They include themes such as Youth, Intolerance, Mind-wandering, Sport performance, Pregnancy, 

Contemplative science, Implicit processes and Caregiving, to name a few. The full list is provided in Appendix B.  

Categorisation of Suggested Terms 

  There were a total of 64 Suggested Terms for Condition/Issue (see Appendix C), 81 Suggested Terms for 

Construct/Philosophy (see Appendix D), 38 Suggested Terms for Population/Setting (see Appendix E), 26 Suggested 

Terms for Modality (see Appendix F), and 22 Suggested Terms for Research Methodology (see Appendix G).  

Presentation of results 

  The results of the topic modelling can be accessed and downloaded through the TiddlyWiki file provided at 

http://mindfulnesstm.github.io/tiddlywiki/Mindfulness_TM_2017.html. The file is also made available as supplementary 

materials under the filename ‘Mindfulness_TM_2017.html’. Further instructions on the use of this file are provided 

within it. 

Discussion 

  The present study sought to use a scoping review to map the publications that pertain to mindfulness research up to 

October 2017. The method used was the topic modelling approach implemented through LDA. Specifically, the objective 

was to uncover distinctive topics that, presumably, underpin mindfulness research literature. The LDA model revealed 

106 Collective Themes, and further interpretation by the research team resulted in a total of 231 Suggested Terms. Given 

the interpretable and useful results, it is apparent that the computer-based topic modelling approach adopted in this study 

is suitably appropriate for scoping mindfulness literature. Our endeavour can be considered an improvement over the 

previous bibliometric analyses of mindfulness research conducted by Valerio (2016) and Chiesa et al. (2017), as we 

provided a wider scope of mindfulness research themes. 

Collective Themes 

 Based on the results, only 65 out of 106 of the originally formed topics can be tied to recognisable Collective 

Themes. The diversity and meaningfulness of these themes are nevertheless noteworthy. Clearly, they also cover issues in 

range of categories, including Condition/Issue (e.g., Inflammation, Job burnout, Violence and trauma), 

Construct/Philosophy (e.g., Rumination, Compassion, Buddhism), Population/Setting (e.g., Adolescent, Teacher, 

Partner/couple), Research Methodology (e.g., Electroencephalogram [EEG], Mindful Attention Awareness Scale 

http://mindfulnesstm.github.io/tiddlywiki/Mindfulness_TM_2017.html
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[MAAS]) and Modality (e.g., Yoga, Mindful movements). Such a panoptic perspective of the topics and themes provides 

researchers and practitioners with a good sense of the possible demarcations of interest within mindfulness research. 

Certainly, they are by no means exhaustive and definitive, but they are good enough to act as a guide for further 

explorations. 

 Readers can refer to Appendix B for the full list of Collective Themes, and the TiddlyWiki file identifies the 

publication titles that are tied to each theme. For example, Topic 86 (Job burnout) contains several publications on the 

study of mindfulness interventions applied to physicians' burnout (e.g., Goldhagen, Kingsolver, Stinnett, & Rosdahl, 

2015) and nurses' burnout (e.g., Norouzinia, Ramezani, Khalili, Dehghani, & Sharifis, 2017). It also includes publications 

on workaholism (e.g., Van Gordon, Shonin, Dunn, Garcia-Campayo, Demarzo, & Griffiths, 2017), a related issue in job 

burnout. Given that the majority of publications under this topic are indeed related to burnout, the accuracy of the LDA 

model in classifying publications according to a particular theme is deemed satisfactory. This is corroborated by other 

instances of clear classification, such as Topic 1 (Youth), Topic 6 (Pregnancy), Topic 20 (Spirituality), Topic 91 

(Smoking), and Topic 74 (Compassion). Nevertheless, there are other instances where the classification is less clear (see 

those listed as unclear), likely due to the inherent nature of the data. 

Categorisation of Suggested Terms 

 The results depicting the Suggested Terms should be read in tandem with the five broad categories as follows: 

Condition/Issue, Construct/Philosophy, Modality, Population/Setting and Research Methodology. We provide a brief 

discussion regarding some terms within each of these categories that we deemed worthy of highlighting. 

Condition/Issue. Given that mindfulness received attention in the research space largely due to the utility of 

programmes such as MBSR in alleviating undesirable conditions, the placement of a substantial number of Suggested 

Terms (63) in relation to Condition/Issue is to be expected. We can further categorise Condition/Issue as relating to 

mental health, physical health and developmental issues. Informatively, mental health research yields the largest count, 

with studies ranging from addiction (e.g., gambling, substance use and internet) and neurosis (e.g., worry, anxiety 

disorders, depressive disorders and fibromyalgia responses) to psychosis (e.g., schizophrenia and voice hallucination) 

and personal crises (e.g., childhood trauma and suicidal ideation). Studies on physical health are wide and varied with 

terms such as “discomfort”, “headache”, “inflammatory responses”, “eating/weight management”, “hypertension”, 

“rehabilitations”, “infertility” and “cancer” being some of the topics of interest. On developmental issues, “childbirth” 

and “death” are some areas of research interest. There has even been interest in areas beyond the cradle to grave issues, 

such as studies on “media multi-tasking” and “cell phone use”, reflecting the evolving relationship between human 

beings and their environments (e.g., Liu, Zhou, Yang, Kong, Niu, & Fan, 2017). This wide interest in the applicability of 
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mindfulness as a possible approach for a host of mental and physical ailments is hardly surprising given the good reviews 

of MBSR in alleviating various psychological and physical symptoms since its inception in the 1970s. Practitioners and 

researchers looking for ways to lessen ill effects of other conditions and issues can certainly use this list and some of the 

works included on it as a guide to further explore the usability of mindfulness interventions. 

Construct/Philosophy. One implicit reason for researching mindfulness is to understand the nature of this 

particular human experience known as mindfulness. Therefore, unsurprisingly, a large amount of research on mindfulness 

involves understanding the construct and the philosophical positions associated with mindfulness practices. Related 

components of mindfulness, such as curiosity, empathy, compassion, metacognition and attention, previously mentioned 

in key conceptual papers, were found (e.g., Bishop et al., 2004; Shapiro, Carlson, Astin, & Freedman, 2006). Some 

sought to understand mindfulness by studying its antitheses, such as mind-wandering, automaticity, mindlessness, 

distraction and rumination (e.g., Ashe, Newman, & Wilson, 2015; Keune, Bostanov, Kotchoubey, & Hautzinger, 2012; 

Mrazek, Franklin, Phillips, Baird, & Schooler, 2013). To understand the mechanisms of mindfulness practices, associated 

constructs that seem to underpin the process of mindfulness, such as decentring, dissociation, reappraisal and 

interoceptive processes, were examined (e.g., Hoge et al., 2015). Given that mindfulness is generally viewed as an 

adaptive quality, researchers also studied suspected beneficial effects of mindfulness, such as subjective well being, flow 

and happiness (e.g., Choi, Karremans, & Barendregt, 2012; Kee & Wang, 2008). Beyond these psychological constructs, 

the biopsychological aspects of mindfulness studied via examination of brain structures (e.g., amygdala) also contributed 

to some understanding of the mindfulness construct (e.g., Frewen et al., 2010). Lastly, interests in the philosophical roots 

of mindfulness practices, such as Vipassana, contemplative science, ethics, morality and silence, were also noted (e.g., 

Pattanashetty, Sathiamma, Talakkad, Nityananda, Trichur & Kutty, 2010). The current findings corroborate Valerio’s 

(2016) observation that works related to the understanding of the mindfulness construct have gone beyond Buddhism, as 

evidenced by the multiple perspectives embraced in mindfulness research. 

 Modality. The current topic modelling also revealed some Suggested Terms related to modalities through which 

mindfulness can be implemented. Formulated mindfulness intervention programmes, such as MBCT and MBSR, were 

identified as expected. Activities such as “tai chi”, “qigong”, “yoga”, “walking”, “music” and the “arts”, were also 

identified, likely due to their mindfulness-like practices, which focus on the present moment. Technology advancements 

also underpin some of the possibly effective modalities through which mindfulness can be practised or induced, such as 

the case of “Internet-based cognitive behavioural therapy”, “Virtual reality”, “Web app” and “Massive Open Online 

Course”. Lastly, two modalities that are particularly interesting but that may escape the radar of mainstream mindfulness 

researchers are terms related to “Writing” and “Bibliotherapy”. For example, Hazzlett-Stevens and Oren (2016) provided 
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some preliminary evidence of the effectiveness of using a workbook related to mindfulness practice to improve 

mindfulness. Looking deeper into these modalities could allow future researchers and applied psychologists to develop 

new strategies for implementing mindfulness. A further review of the terms in this category may lead to new 

breakthroughs in modalities of mindfulness practice, especially when cross-fertilised ideas from different disciplines are 

considered and consequently adopted (e.g., Larouche, Hudon, & Goulet, 2015). 

Population/Setting. Evidently, the target populations for mindfulness research span the life stages, with 

“adolescent”, “youth”, “partner/couple”, “pregnancy”, “parent-children relationship” and “elderly” being some of the 

topics of interest. The helping professions (e.g., healthcare workers, physicians, nurses, therapists and teachers) also 

attracted considerable research interest, with a focus on the utility of mindfulness practices in both caregiving and the 

prevention of burnout among the personnel in the helping profession (e.g., Rushton, Batcheller, Schroeder, & Donohue 

2015). There have also been studies on the effects of mindfulness practice on people vulnerable to health issues, such as 

veterans suffering from posttraumatic stress disorder (e.g., King et al., 2016) and people receiving palliative care (e.g., 

Beng et al., 2015). The wide interest in the efficacy of mindfulness practices to alleviate mental and physical sufferings in 

the healthcare setting is hardly surprising given the strong evidential data regarding the efficacy of mindfulness-based 

interventions in the treatment of certain physical and mental ailments. 

Interestingly, there has also been interest in the utility of mindfulness in organisational research, such as 

relationships within an organisation and organisational performance, with terms such as “intergroup relations”, “team”, 

“organisation”, “leadership”, “supervisory role”, “politics”, “sports/coach/athletes” and “Mathematics” (Bellinger, 

DeCaro, & Ralston, 2015), and even “software development” (Cram & Newell, 2016), appearing regularly, suggesting 

that researchers are now exploring beyond the utility of mindfulness in the remediation of pathologies to enhance human 

performance and nurture thriving individuals. Those keen on applying mindfulness in a new setting could benefit from 

perusing research publications that deal with similar issues. For example, it may be fruitful for those interested in 

applying mindfulness to sport to review works done in leadership, as both areas concern performance.   

 Research Methodology. Lastly, topic modelling uncovered a category of topics related to the research 

methodologies used in mindfulness research. Expectedly, the research approaches included mindfulness questionnaires 

such as “Five Facet Mindfulness Questionnaire (FFMQ)”, “Mindful Attention Awareness Scale (MAAS)” and “Kentucky 

Inventory of Mindfulness Skills (KIMS)”. Investigations at the neuroscience level were also apparent based on the 

following found terms: “Electroencephalogram (EEG)”, “Event-related potential (ERP)” and “Brain structure”. Terms 

indicative of psychophysiological research approaches included “Biofeedback”, “Cortisol” and “Telomere”. Moving 

beyond the positivist approach, “Story” and “Narrative” are two terms worthy of attention when we consider them as 
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approaches that are useful for advancing mindfulness research through the constructivist paradigm (e.g., Connelly, 2005; 

Moore & Brody, 2009). It is also important to note that intervention studies are expected in the study of mindfulness’s 

effectiveness. As such, the appearance of the term “Treatment as usual” serves as a pointer for researchers to consider the 

different ways the control condition was implemented in various studies. 

Overall discussion  

 To our knowledge, there is no similar scoping of mindfulness research in the extant literature. The most related 

works would be the bibliometric research undertaken by Valerio (2016) and Chiesa et al. (2017). The current research 

fills an important gap in the literature against the backdrop of increasing amounts of mindfulness research (Van Dam et 

al., 2018). As mentioned previously, efforts to synthesise mindfulness research are important, as this work may shape the 

development of the field. By providing both the Collective Themes arising from the derivations from the LDA model and 

the Suggested Terms, the overview of current mindfulness research is presented. Reading the results as a whole should 

provide current and new mindfulness researchers with important insights regarding the state and scope of mindfulness 

research.  

  A TiddlyWiki html file that encapsulates the results of the current topic modelling effort accompanies this research 

paper. The easily clickable format and search function in the file allow researchers to use it to search for topics or terms 

of interests readily and, consequently, to use it to locate relevant references. For example, if a researcher is interested in 

conducting a systematic review and needs to develop a knowledge base before doing so, the total number of references 

under the term of interest (e.g., “teacher”) and related keywords across the references (e.g., “stress” and “wellbeing”) 

may be useful. If there are enough studies for a research question, a potential topic for systematic review can be 

identified (e.g., a systematic review of the effects of mindfulness based interventions on teachers’ stress). Researchers can 

then perform a quick literature search to discover if a systematic review of the identified topic has been conducted before. 

Based on the findings of the scoping review, a researcher may discover that systematic reviews of certain topics within 

mindfulness research may be more pressing than others. Users can also take notes within this file and save it as a 

personal copy for future reference. 

  This research effort supports the on-going development of mindfulness research and practices. Through the results 

of the current scoping review, researchers could be made more cognisant of the advances of other aspects of mindfulness 

research. The scope summary could increase opportunities for interdisciplinary work and lead to the discovery of new 

frontiers (e.g., Larouche, Hudon, & Goulet, 2015). For example, knowing that mindfulness-based smart phone 

applications have been adopted and researched (Chittaro & Vianello, 2016), practitioners may be motivated to consider 

utilising smart phone applications in their mindfulness-based research or therapy. Lastly, the findings from a scoping 
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review can help new researchers make better choices in terms of research directions. It is with a view toward providing 

colleagues with such benefits and beyond that we undertook this study. 

Limitations and Future Research 

  Given that the approach used in the present study is a relatively new one, it is important to highlight the associated 

limitations. The first relates to the fact that text mining based on the LDA model is still different from that of a human 

interpretation of language in some sense (Crowston, Allen, & Heckman, 2012). For example, within the abstracts of the 

topic with the term phone, some extracts were about addiction to phone use, whereas others were about using a phone as 

an intervention tool. The current approach could not automatically discern the difference between the two, and we had to 

rely on the researchers to interpret the outputs. Secondly, only 65 out of 106 topics (61.3%) could be assigned to clear 

Collective Themes. This could be attributed to the potential lack of representativeness in the data source and possible 

limitations in the LDA algorithm used. Future work can explore use of data source beyond titles and abstracts, as well as 

experiment with other text mining algorithms to improve the overall accuracy. The third limitation concerns the sole 

reliance on bibliographical records generated from the Web of Science in our analysis. While Web of Science‘s 

bibliographical listings are trusted by the scientific community, what is listed there may not be representative of the entire 

spectrum of research or discussions on mindfulness. For example, mindfulness research conducted in areas where 

English is not the native language may be published in outlets that are not indexed. These works would be omitted as a 

result. Indeed, the use of publications to measure scientific growth is, arguably, controversial and problematic (Bornmann 

& Mutz, 2015). For example, certain types of research work are more time consuming to produce than others; therefore, 

to consider publication counts as a proxy for a research topic’s popularity may be inaccurate (Valerio, 2016). 

Nevertheless, the findings generated from this study serve as a reflection of what has been done and, hopefully, reveal 

what is possible.  

Studying the construct of mindfulness and its application in the population is an important research endeavour, 

corroborated by the exponential growth of mindfulness publications over the years (Van Dam et al., 2018). The present 

study further confirms that the scope of mindfulness research is wide and diverse. In closing, we present this scoping 

review as an opportunity for fellow researchers to bring their awareness to what is happening within the mindfulness 

research space. That is, by not brushing off topics uncovered through this research, even if they may seem irrelevant, we 

could allow for a more all-encompassing appreciation of mindfulness. We welcome colleagues to review the Collective 

Themes and Suggested Terms derived from this research and share their own interpretation of the results with the 

academic community. As the results of our topic modelling effort are publically available in the form of a TiddlyWiki 
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file, mindfulness researchers can also use them as a starting point to perform analyses of the literature tagged under the 

various Collective Themes and Suggested Terms. 
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Figure 1. Example of beta cutoff for LDA-generated terms in a topic. 
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Figure 1. Flowchart depicting the sequence involved in the methodology. 
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Appendix A 
 

To determine the optimal number of topics within the document term matrix, the optimal_k function (available 

on https://github.com/trinker) was used. This function produces multiple LDA models iteratively (parameters: seed = 

5412, burnin = 1000, thin = 100, iter = 1000, keep = 100) and plots the harmonic means of the log likelihoods from each 

topic. We set an upper limit of 200 topics and ran the simulations. The entire process took approximately 11 hours on a 

laptop with the following configuration: Windows 7 Enterprise Intel® Core™ i7-4510U CPU at 2GHz 2.6GHz with 8 

GB RAM and 64 bit operating system. Since the value depicting the maximisation of the harmonic mean of the log-

likelihood was 106, we set the optimal number of topics as 106. 

  Once the optimal number of topics was determined, we generated the final LDA model on the document term 

matrix using the lda function in topicmodels (Grün & Hornik, 2011) based on k =106 and the aforementioned parameters. 

Within the final model of 106 topics, each topic was assigned an arbitrary topic number (e.g., Topic 1), and with each 

topic, a list of generated terms together with the terms’ respective beta values were derived. Briefly, beta is indicative of 

the probability of occurrence of a term within a topic, or per-topic-per-word probabilities (Silge & Robinson, 2017). For 

example, if a generated term “sport” has a beta of 0.30 for Topic N, it means that the probability of “sport” being 

generated from Topic N is 30%. Within a topic, say sport, one may find that a closely related word for that topic, for 

example, “athletics”, may have a higher beta then a relatively unrelated word like “headsets”. Since all the generated 

terms are assigned to each topic but with varying betas, to derive a meaningful list of terms for each topic, we calculated 

a cut-off value for beta to omit terms with substantially lower betas, using the Fisher method, implemented with the 

classIntervals function in classInt (Bivand, 2017). A list of more relevant generated terms for each topic which are 

surfaced for subsequent interpretation as a result (e.g., flow, coach, athlete and sport), after dropping the remaining terms 

with betas lower than the cut-off value (e.g., neighbourhood and fund). In some cases, there is only one term as the beta 

values for the second term onwards are below the cut-off value. 

  We further rely on the gamma values to generate lists of publications that best represents contents tied to each topic 

number. Briefly, the gamma value is an estimation of the proportion of words from a particular publication record that is 

generated from a specified topic, or per-document-per-topic probabilities (Silge & Robinson, 2017). For example, if 

abstract A has a gamma of 0.90 for Topic X while abstract B has a gamma of 0.01 for Topic Y, Topic X is better 

represented by record A than record B, comparatively. The result is that all the records will have a gamma value for a 

target topic. With that, a cut-off value, derived using the aforementioned Fisher method, was applied to derive the list of 

records with substantially greater gammas to further interpret the topic.  

  

https://github.com/trinker
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Appendix B 

 
Collective Themes

 
Topic 1: Youth 
Topic 2: Unclear 
Topic 3: Intolerance 
Topic 4: Mind-wandering 
Topic 5: Sport performance 
Topic 6: Pregnancy 
Topic 7: Unclear 
Topic 8: Contemplative science 
Topic 9: Implicit processes 
Topic 10: Caregiving 
Topic 11: Ethics 
Topic 12: Electroencephalogram (EEG) 
Topic 13: Decentering 
Topic 14: Mind-body relation 
Topic 15: Bipolar disorder 
Topic 16: Inflammation 
Topic 17: Unclear 
Topic 18: Unclear 
Topic 19: Therapy 
Topic 20: Spirituality 
Topic 21: Unclear 
Topic 22: Yoga 
Topic 23: Mobile phone 
Topic 24: Mindful Attention Awareness Scale (MAAS) 
Topic 25: Teams and organisations 
Topic 26: Unclear 
Topic 27: Substance use 
Topic 28: Nursing 
Topic 29: Creativity in mind-wandering 
Topic 30: Sleep 
Topic 31: Suppression of automaticity 
Topic 32: Buddhism 
Topic 33: Unclear 
Topic 34: Worry 
Topic 35: Cancer 
Topic 36: Self-control 
Topic 37: Alcohol dependency 
Topic 38: Unclear 
Topic 39: Unclear 
Topic 40: Unclear 
Topic 41: Unclear 
Topic 42: Older adults 
Topic 43: Unclear 
Topic 44: Religion 
Topic 45: Addiction 
Topic 46: Intelligence 
Topic 47: Unclear 
Topic 48: Social anxiety disorder (SAD) 
Topic 49: Cognitive behaviour therapy 
Topic 50: Aggression 
Topic 51: Pain 
Topic 52: Identity 
Topic 53: Unclear 
 

 
Topic 54: Communication 
Topic 55: Teacher 
Topic 56: Psychosis 
Topic 57: Quality of life 
Topic 58: Unclear 
Topic 59: Unclear 
Topic 60: Neuroticism 
Topic 61: Unclear 
Topic 62: Mindful movement 
Topic 63: Suicidal ideation 
Topic 64: Unclear 
Topic 65: Unclear 
Topic 66: Therapist 
Topic 67: Unclear 
Topic 68: Unclear 
Topic 69: Weight and dietary-related issues 
Topic 70: Mindfulness-based intervention 
Topic 71: Unclear 
Topic 72: Mindfulness-based cognitive therapy (MBCT) 
Topic 73: Rumination 
Topic 74: Compassion 
Topic 75: Unclear 
Topic 76: Unclear 
Topic 77: Unclear 
Topic 78: Unclear 
Topic 79: Unclear 
Topic 80: Unclear 
Topic 81: Unclear 
Topic 82: Attention deficit hyperactivity disorder (ADHD) 
Topic 83: Mindfulness-based stress reduction (MBSR) 
Topic 84: Unclear 
Topic 85: Adolescent 
Topic 86: Job burnout 
Topic 87: Sexual issues 
Topic 88: Organisation 
Topic 89: Partner/couple 
Topic 90: Unclear 
Topic 91: Smoking 
Topic 92: Unclear 
Topic 93: Parent-children 
Topic 94: Chinese 
Topic 95: Veteran-PTSD 
Topic 96: Errors 
Topic 97: Unclear 
Topic 98: Unclear 
Topic 99: Violence and trauma 
Topic 100: Unclear 
Topic 101: Unclear 
Topic 102: Unclear 
Topic 103: Unclear 
Topic 104: Unclear 
Topic 105: Unclear 
Topic 106: Unclear
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Appendix C 

 
Condition/Issue 

 
  

Addiction 
Aggression 
Alcohol dependency 
Alexithymia 
Anger rumination 
Attention deficit hyperactivity disorder (ADHD) 
Bipolar disorder 
Borderline personality disorder 
Burnout 
Cancer 
Cardiac rehabilitation 
Cell phone use 
Childbirth 
Childhood trauma 
Chronic obstructive pulmonary disease (COPD) 
Communication 
Conflict 
Craving 
Death 
Diabetes 
Disaster 
Discomfort 
Eating 
Errors 
Fibromyalgia 
Fibromyalgia syndrome (FMS) 
Food consumption 
Gambling 
Generalised anxiety disorder (GAD) 
Headache 
Human immunodeficiency virus (HIV) 
Hypertension 

Infertility 
Inflammatory responses 
Injuries 
Internet-addiction 
Intolerance 
Major depressive disorder (MDD) 
Media multitasking 
Opiod-use 
Organ transplant 
Pain 
Posttraumatic stress disorder (PTSD) 
Procrastination 
Psychosis 
Rehabilitation 
Safety 
Schizophrenia 
Sexual issues 
Sleep 
Smoking 
Social anxiety disorder (SAD) 
Social media behaviour 
Speech 
Substance use 
Suicidal ideation 
Tinnitus 
Trauma 
Treatment-resistant depression (TRD) 
Urgency 
Violence 
Voice hallucination 
Weight 
Worry 
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Appendix D 
 

Construct/Philosophy 
  

Accuracy 
Ambiguity 
Ambivalence 
Amygdala 
Attention 
Autobiographical memory 
Automaticity 
Boundary 
Buddhism 
Clarity 
Cognitive fusion 
Cognitive intrusion 
Coherence 
Compassion 
Congruence 
Contemplative science 
Creativity 
Curiosity 
Decentering 
Default mode network (DMN) 
Defusion 
Discrepancy 
Dissociation 
Distraction 
Embodiment 
Empathy 
Ethics 
Flourishing 
Flow 
Forgiveness 
Gratitude 
Happiness 
Healing 
Health related quality of life (HRQOL) 
Hypnosis 
Identity 
Imagery 
Immersion 
Implicit processes 
Impulsivity 
Indian 

Intelligence 
Interoceptive processes 
Intuition 
Journey 
Joy 
Locus of control 
Love 
Loving-kindness meditation 
Metacognition 
Mind-wandering (1) 
Mind-wandering (2) 
Mindlessness 
Motor 
Neuroticism 
Nonattachment 
Panic 
Perfectionism 
Psychological well-being 
Quality of life 
Reappraisal 
Recall 
Religion 
Reward 
Rumination 
Self-esteem 
Sensemaking 
Serenity 
Shame 
Silence 
Spirituality 
Subjective well-being 
Suppression 
Transcendence 
Trust 
Values-based processes 
Vipassana 
Virtues 
Vision 
Wisdom 
Zen
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Appendix E 
 

Modality 
  

Arts 
Bibliotherapy 
Cognitive behaviour therapy 
Health enhancement programme (HEP) 
Internet-based cognitive behavioral therapy (iCBT) 
Internet-delivered intervention 
Martial arts 
Massive Open Online Course (MOOC) 
Mind-body therapies 
Mindfulness-based cognitive therapy (MBCT) 
Mindfulness-based intervention 
Mindfulness-based stress reduction (MBSR) 
Mindfulness-based therapies 
Mobile applications 
Music 
Phone-based intervention 
Progressive muscle relaxation 
Qigong 
Retreat 
Tai chi 
Taiji 
Virtual reality 
Walk 
Web app 
Writing 
Yoga 
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Appendix F 
 

Population/Setting 
  

Adolescent 
African 
Agile software development 
Athlete 
Beginners 
Caregivers 
Chinese 
Coach 
Elderly 
Ethnic minority 
Health care worker burnout 
Intergroup relations 
Japan 
Leadership 
Learner 
Mathematics 
Mental health care staff 
Nursing 
Older adults 
Organisation (1) 
Organisation (2) 
Palliative care 
Parent-children 
Partner/couple 
Physician job burnout 
Politics 
Pregnancy 
Psychologist-well-being 
Romantic attraction 
Sport 
Supervisory roles 
Teacher 
Teams 
Therapist 
Tourism 
Veteran/military 
Worksite 
Youth 
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Appendix G 

 
Research Methodology  

  
Biofeedback 
Blood flow 
Brain structure 
Cortisol 
Cross-cultural 
Electroencephalogram (EEG) 
Event-related potential (ERP) 
Five Facet Mindfulness Questionnaire (FFMQ) 
Genetics 
Kentucky Inventory of Mindfulness Skills (KIMS) 
Magnetoencephalography (MEG) 
Mindful Attention Awareness Scale (MAAS) 
Narrative 
Picture 
Priming 
Profile of Mood States (POMS) 
Rasch analysis 
Spanish questionnaires 
Story 
Telomere 
Text messages 
Treatment as usual 
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