
        

University of Bath

DOCTOR OF CLINICAL PSYCHOLOGY (DCLINPSY)

Doctorate in Clinical Psychology: Main Research Portfolio

1) Literature Review: A systematic review of self-caught methodologies for measuring
mind wandering with meta-awareness; 2) Service Related Project: Feasibility and
acceptability of group compassion focused therapy for psychosis in a secondary care
community mental health setting: a service related study; 3) Main Research Project:
Validity of the Breath Counting Task as a behavioural measure of present moment
awareness and meta-awareness.
Chu, Maria T P Y

Award date:
2021

Awarding institution:
University of Bath

Link to publication

Alternative formats
If you require this document in an alternative format, please contact:
openaccess@bath.ac.uk

Copyright of this thesis rests with the author. Access is subject to the above licence, if given. If no licence is specified above,
original content in this thesis is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International (CC BY-NC-ND 4.0) Licence (https://creativecommons.org/licenses/by-nc-nd/4.0/). Any third-party copyright
material present remains the property of its respective owner(s) and is licensed under its existing terms.

Take down policy
If you consider content within Bath's Research Portal to be in breach of UK law, please contact: openaccess@bath.ac.uk with the details.
Your claim will be investigated and, where appropriate, the item will be removed from public view as soon as possible.

Download date: 23. May. 2023

https://researchportal.bath.ac.uk/en/studentTheses/f1af011e-efff-4c13-bf24-03f8cc49fe06


        

University of Bath

DOCTOR OF CLINICAL PSYCHOLOGY (DCLINPSY)

Doctorate in Clinical Psychology: Main Research Portfolio

Chu, Maria T P Y

Award date:
2021

Awarding institution:
University of Bath

Link to publication

Alternative formats
If you require this document in an alternative format, please contact:
openaccess@bath.ac.uk

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 17. Sep. 2021



 

Research Portfolio Submitted in Part Fulfilment 

of the Requirements for the Degree of Doctorate 

in Clinical Psychology 

 

Maria T P Y Chu 

 

Doctorate in Clinical Psychology 

 

University of Bath 

Department of Psychology 

 

May 2021 

 

 

COPYRIGHT 

Attention is drawn to the fact that copyright of this thesis rests with the author. A 

copy of this thesis has been supplied on condition that anyone who consults it is 

understood to recognise that its copyright rests with the author and that they 

must not copy it or use material from it except as permitted by law or with the 

consent of the author. 

 

RESTRICTIONS ON USE 

This thesis may be made available for consultation within the University Library 

and may be photocopied or lent to other libraries for the purposes of 

consultation with effect from …………………… 

 

Signed on behalf of the Faculty / School of …………………………  



2 

 

 

Word Count 

 

 

Literature Review (LR): 6708 

Service Related Project (SRP): 5080 

Main Research Project (MRP): 5782 

Executive Summary: 609 

  



3 

 

 

Table of Contents 

 

Word Count ......................................................................................................... 2 

Table of Contents ................................................................................................ 3 

Abstracts ............................................................................................................. 4 

Literature Review (LR) ........................................................................................ 7 

Method ..................................................................................................... 12 

Results ..................................................................................................... 14 

Discussion ................................................................................................ 28 

References ............................................................................................... 36 

Service Related Project (SRP) .......................................................................... 57 

Method ..................................................................................................... 61 

Results ..................................................................................................... 66 

Discussion ................................................................................................ 75 

References ............................................................................................... 82 

Main Research Project (MRP) ........................................................................ 103 

Method ................................................................................................... 110 

Results ................................................................................................... 114 

Discussion .............................................................................................. 119 

References ............................................................................................. 126 

Executive Summary ........................................................................................ 148 

Statement of the Impact of Covid-19 Pandemic .............................................. 150 

Acknowledgements ......................................................................................... 151 

Appendices ..................................................................................................... 152 

 

  



4 

 

 

Abstracts 

 

Literature Review (LR): 

A Systematic Review of Self-caught Methodologies for Measuring Mind 

Wandering with Meta-awareness 

 

Objectives The self-caught approach to measuring mind wandering provides a 

way to measure mind wandering with meta-awareness. Given the proposed role 

of meta-awareness in mental health and psychological interventions, an 

overview of existing self-caught methodologies would help clinicians and 

researchers make informed decisions when choosing or adapting a mind 

wandering or meta-awareness measure. 

Method Systematic searches of databases were conducted. A total of 790 

studies were assessed for eligibility.  

Results A total of 39 studies on self-caught mind wandering were included. All 

studies operationalised mind wandering as instances of attention drift from a 

primary task. Three types of primary task were identified: (1) tasks adapted from 

computerised continuous performance tests (CPT) of sustained attention, (2) 

tasks involving focusing on the breath or a stream of aural beats, akin to in-vivo 

mindfulness meditation exercise, (3) tasks involving an everyday life activity 

such as reading. Although data on mind wandering without meta-awareness 

was also obtained in many studies, such data was not always used in 

combination with self-caught mind wandering data to quantify meta-awareness. 

Few studies reported both reliability and validity of the measures used. 

Conclusions There is considerable methodological heterogeneity in the 

literature. Methodological variants of self-caught mind wandering methodologies 

were documented, synthesized and critically examined. Recommendations for 

future research were made.    

 

Keywords mind-wandering, meta-awareness, self-caught, probe-caught 
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Service Related Project (SRP): 

Feasibility and Acceptability of Group Compassion Focused Therapy for 

Psychosis in a Secondary Care Community Mental Health Setting: A 

Service Related Study 

 

Background Shame maintains distressing experiences of psychosis and is 

associated with social anxiety and depression symptoms in psychosis. 

Compassion focused therapy (CFT) was designed to help individuals with high 

levels of shame. There is some evidence that group CFT can be beneficial for 

individuals with psychosis. This study sought to examine the feasibility and 

acceptability of group CFT for individuals with psychosis in a secondary care 

community mental health service. 

Method A within-subject design was used. Quantitative data on self- and 

relational compassion, depression and psychological wellbeing were collected 

at the start and the end of the group. Qualitative feedback about experience of 

the group was collected from participants and the psychologists who led the 

group. The intervention was 13 weekly sessions of group CFT. Eleven 

participants attended at least one session of the group. 

Results Due to difficulties surrounding outcome measure administration, 

comparison of quantitative data from start and end of group was only possible 

for four participants (36%). There was an apparent trend of improvement in self- 

and relational compassion, depression symptoms and psychological wellbeing. 

Qualitative feedback from five participants (42%) and two psychologists (100%) 

suggest that the group was acceptable. 

Conclusions This study provides preliminary evidence that group CFT for 

psychosis is feasible and acceptable in this service. Recommendations are 

made to the service and suggestions for future research are discussed. 

 

Keywords compassion-focused therapy, psychosis, group therapy, feasibility, 

acceptability 
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Main Research Project (MRP): 

Validity of the Breath Counting Task as a Behavioural Measure of Present 

Moment Awareness and Meta-awareness 

 

Objectives The criterion, convergent and incremental validity of the Breath 

Counting Task (BCT) as measures of present moment awareness and meta-

awareness were examined. 

Method A retrospective analysis was conducted on data collected from a 

sample of 100 schoolteachers who attended a mindfulness training programme. 

Breath counting accuracy and meta-awareness, measured with the BCT, along 

with self-reported mindfulness, psychological distress and rumination were 

assessed before and after the mindfulness-based intervention (MBI). Meta-

awareness level was determined by the frequency of self-caught errors in 

relation to unaware errors on the BCT. 

Results Consistent with the previous validation studies, breath counting 

accuracy was positively correlated with self-reported mindfulness. Breath 

counting accuracy was also negatively associated with psychological distress 

and rumination. Meta-awareness was positively associated with breath counting 

accuracy and self-reported mindfulness, and negatively associated with 

psychological distress and rumination. Meta-awareness but not breath counting 

accuracy was shown to have incremental validity over self-reported mindfulness 

in predicting psychological distress following MBI. 

Conclusions This study provides additional evidence for the criterion and 

convergent validity of BCT as a measure of present moment awareness. This 

study also provides preliminary evidence for the convergent validity and 

incremental convergent validity of the BCT as a measure of meta-awareness.  

 

Keywords mindfulness, breath counting, mind-wandering, meta-awareness, 

mindfulness-based intervention 
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A Systematic Review of Self-caught Methodologies for Measuring 

Mind Wandering with Meta-awareness 

 

The unintentional drift of attention from a focal task or train of thought 

towards task-unrelated, internal mental states (e.g., thoughts, images and 

memories) is referred to as mind wandering (Smallwood & Schooler, 2006, 

2015). It has been shown that mind wandering is a pervasive mental state, with 

people estimated to spend just under half of their waking hours on mind 

wandering (Killingsworth & Gilbert, 2010; McVay et al., 2009). Perhaps 

unsurprisingly, mind wandering has been linked with impaired task 

performance. For example, negative associations have been found between 

frequency of mind wandering and driving performance (Yanko & Spalek, 2014), 

reading comprehension (Schooler et al., 2004; Unsworth & McMillan, 2013) and 

academic performance (Smallwood et al., 2007). Higher frequency of mind 

wandering has also been linked to more negative affects (Kane et al., 2007; 

Killingsworth & Gilbert, 2010; Poerio et al., 2013; Stawarczyk et al., 2012) and a 

lower level of mindfulness (Deng et al., 2014; Ju & Lien, 2018; Mrazek et al., 

2012; Ottaviani & Couyoumdjian, 2013; Robison et al., 2020). 

Mind wandering can be understood as a source of fluctuations in 

sustained attention - the ability to sustain ongoing attentional focus over time, 

which is distinct from transient aspects of attention such as shifting, dividing and 

attentional selection (Esterman & Rothlein, 2019). Experience sampling, defined 

as the collection of self-reports of participants’ ongoing experience, is a 

common methodological approach to measuring mind wandering (Smallwood & 

Schooler, 2015; Weinstein, 2018). Behavioural experience sampling 

methodologies for measuring online mind wandering can be further divided into 

self-caught and probe-caught methodologies (Smallwood & Schooler, 2015). 

Self-caught measures require participants to spontaneously indicate when they 

notice that their attention has drifted from a task (i.e., when their sustained 

attention has fluctuated); probe-caught measures involve intermittently 

interrupting participants during a task to ask if their attention has drifted. Mind 

wandering research to date has predominately used the probe-caught approach 

(Weinstein, 2018). Following the main literature reviews on mind wandering 

research (Smallwood & Schooler, 2015; Weinstein, 2018), this review uses the 
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term “self-caught” to refer to measures that require participants to 

spontaneously indicate their mind wandering. 

A related concept to mind wandering is that of meta-awareness, which 

can be understood as a meta-conscious cognitive process (Schooler, 2002; 

Schooler et al., 2011). Meta-consciousness is distinct from consciousness in 

that consciousness refers to cognitive processes such as feeling and thinking, 

whereas meta-consciousness (also known as meta-awareness) refers to the 

‘ability to take explicit note of the current contents of consciousness’ (Schooler, 

2002; Schooler et al., 2011). One example of meta-awareness is when one 

notices that one’s attention has drifted from a task, such as while reading 

(Schooler, 2002). Given that self-caught methodologies are designed to tap 

one’s explicit awareness of one’s focus of attention without an external prompt, 

self-caught methodologies can be understood as a measure of mind wandering 

with meta-awareness. By the same token, probe-caught methodologies can be 

understood as a measure of mind wandering without (spontaneous) meta-

awareness (Smallwood & Schooler, 2015). Consistent with this characterisation, 

research has shown that mind wandering with and without meta-awareness 

have distinct cognitive and neural correlates, and therefore may be distinct 

cognitive processes (Christoff et al., 2009; Smallwood & Schooler, 2015). This 

review uses Schooler et al.’s (2002, 2011, 2015) characterisation of meta-

awareness and uses this term to refer to the explicit and unprompted 

awareness of cognitive processes such as feeling, thinking and mind 

wandering. 

Meta-awareness has been proposed to have an important role in mental 

health. For example, meta-awareness is considered a key dimension of 

mindfulness and has been proposed as one of the mechanisms through which 

mindfulness-based interventions impact on psychological distress and wellbeing 

(Jankowski & Holas, 2014; Vago & David, 2012). Meta-awareness has also 

been theorised as one of the key meta-cognitive processes underlying 

decentering – the ability to shift experiential perspective, which is explicitly or 

implicitly addressed in psychological interventions including metacognitive 

therapy (Wells, 2011), Acceptance and Commitment Therapy (ACT) (Hayes et 

al., 2004) and Dialectical Behaviour Therapy (DBT) (Linehan, 1993) (Bernstein 

et al., 2015, 2019). Underlying these proposed links between meta-awareness 

and mental health is the implicit assumption that meta-awareness of current 
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mental states precedes the explicit regulation of the same mental states (Dunne 

et al., 2019). For example, noticing that one’s mind has wandered from reading 

is likely to precede one’s returning of the focus of attention to the reading 

material.  

The distinctions between self-caught and probe-caught methodologies 

and between mind wandering with and without meta-awareness have been 

largely overlooked in research on mind wandering and meta-awareness in 

relation to mental health. For example, in highlighting the importance of 

considering thought content and intentionality when understanding the 

relationship between mind wandering and psychological distress (Marchetti et 

al., 2016; Welz et al., 2018), the theoretical implications of the different 

methodological approaches of measuring mind wandering were not discussed. 

Similarly, in collating research demonstrating a negative association between 

mind wandering and self-reported mindfulness, Robinson et al. (2020) did not 

mention that all but one of the cited studies used probe-caught methods to 

measure mind wandering, and the one study that included self-caught 

methodologies found no association between mindfulness and self-caught mind 

wandering (Mrazek et al., 2012). Bernstein et al. (2019) described the probe-

caught and self-caught approaches when reviewing existing methodologies for 

measuring metacognitive processes, but did not discuss the theoretical and 

clinical implications of the data obtained through these different approaches. In 

a systematic review identifying meta-awareness as a mechanism of change in 

mindfulness-based interventions (van der Velden et al., 2015), the 

methodologies used in the randomised controlled trials included were described 

but the theoretical implications of methodological differences were not 

discussed.  

Given the proposed role of meta-awareness in mental health and 

psychological interventions, investigating the meta-awareness of mind 

wandering has both theoretical and clinical relevance. While the methodological 

variants of the probe-caught approach to measuring mind wandering have been 

reviewed (Weinstein, 2018), no systematic review to date has focused on the 

self-caught approach for measuring mind wandering. An overview of the 

existing self-caught methodologies would help clinicians and researchers make 

informed decisions when selecting or adapting measures for their assessment 

or research objectives. 
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One important aspect of self-caught methodologies relevant to meta-

awareness research is whether a measure taps the tendency to mind wander 

as well as the ability to self-catch mind wandering (i.e., meta-awareness). For 

example, one’s frequency of self-caught mind wandering during a given time 

period can be taken as a behavioural index of one’s tendency to mind wander. 

Yet the frequency alone is unlikely to be a good index of meta-awareness. This 

is because the frequency of self-caught mind wandering likely depends on both: 

(1) the frequency of instances of mind wandering during a specific time period 

and (2) the ability to self-catch these instances. Therefore, it is important to 

consider the frequency of self-caught mind wandering in relation to missed 

instances of mind wandering (i.e., mind wandering without meta-awareness) 

when assessing meta-awareness. For example, it is plausible that, for two 

individuals who both experienced the same number of mind wandering 

instances during a given period of time, the individual who self-caught a bigger 

proportion of the mind wandering instances has demonstrated a higher level of 

meta-awareness compared to another individual who self-caught a smaller 

proportion of their mind wandering instances, ceteris paribus. Therefore, 

considering data on mind wandering with meta-awareness in relation to mind 

wandering without meta-awareness can offer a way to examine meta-

awareness. 

 The aim of the current study is to extend Weinstein’ (2018) review on 

probe-caught methodologies by systematically reviewing the existing 

methodological variants for measuring self-caught mind wandering in adults. It 

is hoped that a comprehensive overview would help identify the key conceptual 

and methodological issues that warrant consideration in future research 

investigating mind wandering and meta-awareness in relation to mental health. 

Only studies with adults are included because (1) the reviews most relevant to 

this study focused on adult studies only (Smallwood & Schooler, 2015; 

Weinstein, 2018), (2) few studies to date have examined mind wandering in 

children and adolescents (Keulers & Jonkman, 2019).  

This review seeks to answer the following questions: 

1) Has the self-caught approach to measuring mind wandering been 

labelled as such in the study abstracts? 

2) What methods of operationalisation have been used? 

3) How was mind wandering defined for study participants? 
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4) What behavioural indices of mind wandering and meta-awareness 

have been used? 

5) Has the measure reliability and validity been assessed? 

This study was pre-registered on Open Science Framework (OSF) (DOI: 

10.17605/OSF.IO/YTR5Z). 

 

 

Method 

Search strategy 

Three electronic databases: Embase (which also provides MEDLINE 

coverage), Web of Science and PsychINFO were searched to locate studies 

from January 2005 to April 2021. The choice of electronic databases was made 

in consultation with a university librarian specialised in psychology literature 

search. Following Weinstein’s (2018) review on probe-caught approach to 

measuring mind wandering, the time period was chosen because research on 

mind wandering increased rapidly from 2006 (Callard et al., 2013). Search 

terms were grouped into two categories: ‘mind wandering’ and ‘self-caught’. 

Following Callard et al.’s (2013) review, the mind wandering search terms were: 

mind wandering, daydreaming, stimulus independent thought, spontaneous 

cognition, spontaneous thought, fantasy proneness, task-unrelated thought, 

task-related thought, on-task thought, off-task thought, on-task attention, off-

task attention, sustained attention and attention lapses. The self-caught search 

terms were: self-caught, self-report, awareness, meta-awareness and meta-

cognition. Boolean operators OR and AND were used to ensure studies 

including terms from both categories were identified. All searches were 

performed at the abstract, subject and title levels of the databases. Hand 

searching was conducted of relevant reviews (Smallwood & Schooler, 2015; 

Weinstein, 2018). Grey literature was not explored.  

 

Inclusion criteria  

Studies were included if they met the following criteria: 

1. Peer-reviewed journal articles reporting empirical research 

2. Self-caught mind wandering data was collected, where the participants had 

to voluntarily indicate a mind-wandering episode without prompting 
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3. On-line mind wandering data was collected. That is, participants must have 

been required to report spontaneously at the time when they notice their 

mind wandering  

4. Participants were adults (aged 18 years or above) 

 

Exclusion criteria 

Studies were excluded if they met the following criteria: 

1. Non-English article 

2. Non-empirical article, such as literature review 

3. Only probe-caught mind wandering data was collected 

4. Only self-report or retrospective questionaries were used to measure mind 

wandering 

5. Exclusive focus on neural correlates of mind wandering without quantifying 

mind wandering with a behavioural measure 

6. Participants were children or adolescents (under 18 years of age) 

 

Screening 

The database searches yielded 1173 studies and the hand search 

yielded four studies. After 387 duplicates were removed, the first author 

screened the titles and abstracts of all 790 remaining studies, of which a 

random sample (10%) was independently screened by a research assistant. 

Disagreements over the inclusion of studies were resolved by the first author 

independently. Full text review was performed by the first author on 128 studies.  

 

Data extraction 

Data was extracted using the software Covidence by the first author and 

a database was produced. Study characteristics such as country, sample 

population and operationalisation of mind wandering were extracted. 

Information regarding the self-caught measure(s) used, such as procedure 

details and scoring method were also extracted.   
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Results 

 

Study selection 

A total of 39 studies were deemed eligible to include in the review. The 

main reasons for exclusion included not measuring self-caught mind wandering 

and using probe-caught methods only. Figure 1.1 shows the PRISMA flow chart 

(Moher et al., 2009) of the selection process. 

 

Study characteristics 

Both clinical and non-clinical samples were used in the studies. Despite 

the distinction that has been made between self-caught and probe-caught 

approaches to measuring mind wandering (Schooler, 2002; Smallwood & 

Schooler, 2015; Weinstein, 2018), only 16 of the 39 studies (41%) used the 

terms self-caught or self-catch to describe the methodology in the abstracts. 

Other frequently used descriptions were error awareness or monitoring 

(Fitzgerald et al., 2017; FitzGerald et al., 2019; Harty et al., 2013; Hoerold et al., 

2008, 2013; Hoonakker et al., 2016; O’Connell et al., 2009; O’Keeffe et al., 

2007; Shalgi et al., 2007; Smith et al., 2017), self-report (Faber & D’Mello, 2018; 

Kopp et al., 2016; Zheng, Wang, Zhang, & Xu, 2019) and experience sampling 

(Franklin et al., 2017; Rummel & Nied, 2017). One study did not provide 

description of the mind wandering methodologies used (Mrazek et al., 2012). 

Key study details are summarised in Table 1.1. 
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Figure 1.1 

PRISMA flow chart showing study inclusion process

 

Reasons for exclusion: MW = mind wandering, MA = meta-awareness 

 

 

Methods of operationalisation 

All studies involved the use of a primary task, and mind wandering was 

operationalised as instances when participants noticed that their attention had 

drifted away from the task. For the purposes of the present review, the primary 

tasks were categorised into three types: (1) tasks adapted from computerised 

continuous performance tests (CPT) of sustained attention that have been 

widely used in clinical practice and research (Riccio et al., 2002), (2) tasks 
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involving focusing on the breath or a stream of aural beats, akin to in-vivo 

mindfulness meditation exercise, and (3) tasks involving an everyday life activity 

such as reading or watching a film. 

 Sixteen studies (41%) operationalised self-caught mind wandering as 

indication of error awareness on sustained attention CPTs. These included: (1) 

Metronome Response Task (MRT) (Seli, Cheyne, et al., 2013) and its variant, in 

which participants were instructed to press a key synchronously with a steady 

stream of aural beat (Seli et al., 2017), and also to count the beats and press a 

different key at every twentieth beat (T. Anderson & Farb, 2020); (2) Sustained 

Attention to Response Task (SART) (Robertson et al., 1997) and its variants, 

which are go/no-go response inhibition tasks in which participants are 

presented with stimuli (usually digits) in succession on the computer screen. 

Participants were required to press a key when a target digit appears (go trial), 

and withhold responses to non-target digits (no-go trials) (Bastian et al., 2017; 

Hoerold et al., 2013; Jackson et al., 2013; O’Keeffe et al., 2007; Seli, Smilek, et 

al., 2018); (3) Dual Attention to Response Task (DART) (Dockree et al., 2006), 

a task built on SART to include an embedded task in which participants have to 

press a key for every grey-coloured digit. (FitzGerald et al., 2019; Hoerold et al., 

2008); (4) Error Awareness Task (EAT) (Hester et al., 2005), a go/no-go 

response inhibition task in which participants are presented with a serial stream 

of colour words. Participants were instructed to press one key if the word 

matched its colour (go trial), and to withhold response if there was a mismatch, 

or if the same stimulus was presented twice in succession (no go trials). In 

addition, participants were instructed to press a different key to indicate if they 

had made a commission error (failure to withhold responses in no-go trials) 

(Fitzgerald et al., 2017; FitzGerald et al., 2019; Harty et al., 2013; Hoonakker et 

al., 2016; O’Connell et al., 2009; Shalgi et al., 2007; Smith et al., 2017); (5) 

Vigilance task (Schlagman & Kvavilashvili, 2008), in which participants were 

instructed to press a key when they detected the target stimuli (vertical lines), 

which was presented as randomly distributed across the screen alongside non-

target stimuli (horizontal lines) (Pelagatti et al., 2020). With the exception of 

EAT, the original version of which involved participants indicating error 

awareness, all other tasks were adapted so that participants were instructed to 

indicate error awareness verbally (FitzGerald et al., 2019; Hoerold et al., 2008) 

or by pressing a specific key or mouse button (T. Anderson & Farb, 2020; 
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Bastian et al., 2017; Hoerold et al., 2013; Jackson & Balota, 2012; Pelagatti et 

al., 2020; Seli et al., 2017; Seli, Smilek, et al., 2018). 

 Eight studies (21%) operationalised self-caught mind wandering as 

indicated instances of when participants’ focus of attention drifted away from 

their breaths in an in-vivo meditation, or when they made a mistake while 

completing an embedded task. For example, in four studies (Meier, 2019; 

Mrazek et al., 2012; Scheibner et al., 2016; Voss et al., 2018), the primary task 

was a mindful breathing exercise in which participants were instructed to focus 

on the sensation of their breathing, and to indicate when their attention drifted 

by pressing a key. Similarly, participants completed a mindfulness exercise and 

were instructed to focus on their breathing, with an embedded task of pressing 

different keys (Zheng, Wang, Zhang, & Xu, 2019) or applying or releasing 

fingertip pressure gradually (Zheng, Wang, Zhang, & Tang, 2019) for each in-

breath and out-breath synchronically; participants were required to press a 

different key to indicate when they had make an error on the embedded task. 

Two studies used the Breath Counting Task (BCT) (Levinson et al., 2014), in 

which participants were instructed to press one key following each of the first 

eight breaths, and a different key following the ninth breath. They were also 

instructed to press another key to indicate when they have made a mistake (lost 

count) to reset the counting cycle (Levinson et al., 2014; Wong et al., 2018). 

Fifteen studies (38%) operationalised self-caught mind wandering as 

spontaneous indication of instances when participants’ focus of attention drifted 

away from the primary task involving an everyday activity. Nine studies used 

reading as the primary task: participants were presented reading materials on a 

screen and were instructed to press a key to indicate when they noticed task-

unrelated thoughts (Baird et al., 2013; Faber & D’Mello, 2018; Reichle et al., 

2010; Sayette et al., 2009, 2010; Takarangi et al., 2017; Varao-Sousa et al., 

2017), when their mind had wandered from reading (Jackson & Balota, 2012; 

Rummel & Nied, 2017) or when they detected gibberish in the reading material 

(Zedelius et al., 2015). Three studies used video-watching as the primary task: 

participants were instructed to press a key to indicate occurrence of task-

unrelated thoughts when watching a film (Faber & D’Mello, 2018; Kopp et al., 

2016), and additionally to press another key to indicate occurrence of task-

related inferences (e.g., when they thought about the task but not the film 

content) (Kopp et al., 2016). In another study, participants were instructed to 
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indicate occurrence of task-unrelated thoughts only, and not task-related 

inferences when watching video lectures (Zhang et al., 2020). One study used 

driving in a simulator as the primary task and participants were instructed to 

press a button on the steering wheel to indicate occurrence of task-unrelated 

thoughts (He et al., 2011). In the only study conducted outside of the laboratory, 

participants were asked to record instances of mind wandering on a response 

sheet in the corresponding time boxes provided (e.g., 10-10.09am) during live, 

in-person lectures (Varao-Sousa & Kingstone, 2019).  

 

Instruction for participants 

 In the majority of studies, participants were required to indicate when 

their focus of attention drifted from the primary task. In five studies (13%), 

participants were simply asked to indicate when their mind had wandered from 

the primary task (Jackson & Balota, 2012; Rummel & Nied, 2017; Scheibner et 

al., 2016; Seli et al., 2017; Seli, Smilek, et al., 2018). In fourteen studies (36%), 

participants were instructed to indicate when they had made an error on the 

task, including losing count of their breaths or the metronome tone (T. Anderson 

& Farb, 2020; Fitzgerald et al., 2017; FitzGerald et al., 2019; Hoerold et al., 

2013; Hoonakker et al., 2016; Levinson et al., 2014; Meier, 2019; O’Connell et 

al., 2009; O’Keeffe et al., 2007; Shalgi et al., 2007; Smith et al., 2017; Wong et 

al., 2018; Zheng, Wang, Zhang, & Xu, 2019; Zheng, Wang, Zhang, & Tang, 

2019). In sixteen studies (41%), participants were instructed to indicate 

occurrence of task-unrelated thoughts (Baird et al., 2013; Bastian et al., 2017; 

Faber & D’Mello, 2018, 2018; He et al., 2011; Jackson et al., 2013; Kopp et al., 

2016; Mrazek et al., 2012; Pelagatti et al., 2020; Reichle et al., 2010; Sayette et 

al., 2009, 2010; Takarangi et al., 2017; Varao-Sousa et al., 2017; Varao-Sousa 

& Kingstone, 2019; Voss et al., 2018; Zhang et al., 2020). It is worth mentioning 

that, in two of these studies, the mind wandering task was preceded by a task 

priming participants for specific thought content, such as about a past romantic 

partner (Baird et al., 2013), or about a traumatic film (Takarangi et al., 2017), 

and participants were instructed to report occurrence of these specific thoughts. 

Also of note is that in two of the studies, the distinction between task-unrelated 

thoughts and task-related interferences (such as how long the task was going to 

last) were explained to the participants, and they were required to indicate task-
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unrelated thoughts only (Zhang et al., 2020), or to press two separate keys for 

task-unrelated thoughts and task-related interferences (Kopp et al., 2016). In 

two studies, a mind that has gone blank was given as an example of mind 

wandering for participants (He et al., 2011; Jackson & Balota, 2012). Four 

studies (10%) did not provide details on instructions to participants (Bastian et 

al., 2017; Harty et al., 2013; Hoerold et al., 2008; Zedelius et al., 2015). 

 

Behavioural indices of mind wandering and meta-awareness 

As shown in Table 1.1, frequencies of self-caught mind wandering or 

errors were used in all but two studies (95%) as behavioural indices of mind 

wandering. Time-based measures such as response time and mind wandering 

duration were included in three studies (8%) (Hoonakker et al., 2016; Jackson 

et al., 2013; Pelagatti et al., 2020) and four studies (10%) (Scheibner et al., 

2016; Voss et al., 2018; Zhang et al., 2020; Zheng, Wang, Zhang, & Xu, 2019), 

respectively. 

Data on mind wandering without meta-awareness were obtained in thirty-

one studies (79%) as part of the same task, either through recording unaware 

errors or incorporating thought probes. Of the fifteen studies in which unaware 

errors were recorded, eight (53%) quantified meta-awareness as the proportion 

of total errors that were self-caught (aware) errors. Of the sixteen studies in 

which thought probes were used to tap mind wandering without meta-

awareness in the same task, four (25%) quantified meta-awareness by taking 

into account both self-caught and probe-caught mind wandering. Of note is that 

one study used probe-caught data only to calculate meta-awareness of mind 

wandering (Franklin et al., 2017). 

 

Reliability and validity 

The reliability of the self-caught mind wandering measure used was only 

reported in two studies (5%): Wong et al. (2018) reported good test-retest 

reliability and moderate split-half reliability for the BCT, and Zedelius et al. 

(2015) reported good split-half reliability for the gibberish detection reading task. 

Validity was explicitly reported in seven studies (18%). Five studies 

(13%) reported experimental validity, including ecological and internal validities; 

three studies (8%) included construct validity, including convergent and 
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discriminant validities. Ecological validity was asserted in three studies, in which 

the primary tasks involved an everyday activity such as reading or attending a 

lecture (Jackson & Balota, 2012; Varao-Sousa et al., 2017), and when 

participants had the opportunity to re-read a passage after self-catching mind 

wandering, as would be the case in everyday life (Varao-Sousa & Kingstone, 

2019). Internal validity was explicitly assessed in three studies (8%), through 

examining the relationship between self-caught mind wandering and self-

reported interest and focus on the task (Zhang et al., 2020), manipulated levels 

of motivation (Zedelius et al., 2015) and the rates of checking the clock during a 

separate task (Seli, Smilek, et al., 2018). Although internal validity was not 

referred to explicitly in Varao-Sousa and Kingstone’s (2019) study, negative 

correlations were reported between self-caught mind wandering and interest 

and motivation ratings, suggesting internal validity of the mind wandering 

measure. 

Two studies (5%) assessed the convergent validity of the self-caught 

mind wandering measure used and reported a negative correlation with self-

reported mindfulness (Bastian et al., 2017) and a positive correlation with self-

reported mind wandering on a questionnaire (Wong et al., 2018). Although 

convergent validity was not explicitly referred to, self-caught mind wandering 

was reported to be positively correlated with the tendency to daydream as 

measured by a questionnaire (Mrazek et al., 2012), and negatively correlated 

with scores on two mindfulness questionnaires (Scheibner et al., 2016), thus 

suggesting convergent validity of the self-caught mind wandering measure 

used. Although not explicitly referred to as such, one study reported a negative 

correlation between self-caught mind wandering and tendencies to be 

dissociated as measured on a questionnaire (Bastian et al., 2017), thus 

suggesting discriminant validity.  

Participants’ motivation or interests in the primary task (e.g., the reading 

material used in the mind wandering task) were manipulated in one study 

(Zedelius et al., 2015) and measured in ten studies (26%) (T. Anderson & Farb, 

2020; Jackson et al., 2013; Jackson & Balota, 2012; Kopp et al., 2016; Pelagatti 

et al., 2020; Seli, Smilek, et al., 2018; Takarangi et al., 2017; Varao-Sousa et 

al., 2017; Varao-Sousa & Kingstone, 2019; Zhang et al., 2020). Three of these 

studies examined the association between self-caught mind wandering and 

motivation or interests ratings to assess internal validity (Seli, Smilek, et al., 
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2018; Varao-Sousa & Kingstone, 2019; Zhang et al., 2020), while the rest did 

not examine the relationship between motivation and interests ratings and self-

caught mind wandering (T. Anderson & Farb, 2020; Jackson et al., 2013; 

Jackson & Balota, 2012; Kopp et al., 2016; Pelagatti et al., 2020; Takarangi et 

al., 2017; Varao-Sousa et al., 2017).  

To sum up, only two studies (5%) (Wong et al., 2018; Zedelius et al., 

2015) reported both reliability and validity, of which only one reported both 

reliability and construct validity (Wong et al., 2018).
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Table 1.1 
Overview of the 39 studies of online mind wandering (MW) and meta-awareness (MA) included in this review 
 
Studies Country Sample 

population (N) 
MW task 

(task type) 
Behavioural index of 

self-caught MW 
Behavioural index of MW 

without spontaneous MA in 
the same task 

Was MA of MW 
quantified using both 
behavioural indices? 

Anderson & Farb 
(2020) 

Canada University 
students (74) 

MCT 
(SACPT) 

RRTv RRTv No 

Baird et al. (2013) 
(Study 1) 

United 
States 

University 
students (81) 

Reading 
(TEA) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 

No 

Bastian et al. 
(2017) (Study 1) 

United 
States and 

France 

University 
students (29) 

SART 
(SACPT) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 

No 

Faber & D'Mello 
(2018) 

United 
States 

University 
students (88) 

Reading and 
watching a 
film (TEA) 

Frequency of self-caught 
MW 

N/A No 

FitzGerald et al. 
(2019) 

Ireland Adults with TBI 
(107) 

DART and 
EAT (both 
SACPT) 

Frequency of aware 
commission errors 

Frequency of unaware 
commission errors 

Yes. “Emergent 
awareness levels” were 
calculated by dividing 

aware commission errors 
by total commission 

errors 
Fitzgerald et al. 
(2017) 

United 
Kingdom 

Community 
sample of adults 

(25) 

EAT 
(SACPT) 

Frequency of aware 
commission errors 

Frequency of unaware 
commission errors 

No 

Franklin et al. 
(2017) 

Canada University 
students (105) 

Reading 
(TEA) 

Frequency of self-caught 
MW 

. 

Frequency of probe-caught 
MW 

No. “Composite 
awareness of mind-

wandering score” was 
calculated using probe-
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caught MW data only 
 

Harty et al. (2013) Ireland Community 
sample of 

younger and 
older adults (98) 

EAT 
(SACPT) 

Frequency of aware 
commission errors 

Frequency of unaware 
commission errors 

Yes. Calculated as 
percentage of total 

commission errors that 
were aware commission 

errors 
He et al. (2011) United 

States 
University 

students (18) 
Driving 
(TEA) 

Frequency of self-caught 
MW 

N/A No 

Hoerold et al. 
(2008) 

Ireland Community 
sample of adults 

(79) 

DART 
(SACPT) 

Frequency of aware 
commission errors 

Frequency of unaware 
commission errors 

Yes. Calculated as 
percentage of total 

commission errors that 
were aware commission 

errors 
Hoerold et al. 
(2013) 

Ireland Adults with TBI, 
and a healthy 

volunteer control 
group (60) 

SART 
(SACPT) 

Frequency of aware 
commission errors 

Frequency of unaware 
commission errors 

Yes. Calculated as 
percentage of total 

commission errors that 
were aware commission 

errors 
Hoonakker et al. 
(2016) 

France Community 
sample of adults 

(19) 

EAT 
(SACPT) 

Frequency and response 
time of aware commission 

errors 

Frequency and response time 
of unaware commission errors 

 

No 

Jackson & Balota 
(2012) (Study 4) 

United 
States 

Community 
sample of 

younger and 
older adults (70) 

Reading 
(EAT) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 

No 

Jackson et al. 
(2013) 
(Experiment 1)  

United 
States 

Community 
sample of 

younger and 

SART 
(SACPT) 

Frequency and response 
time of aware commission 

errors 

Frequencies and response 
time of unaware commission 

errors 

No 
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older adults 
(158) 

Kopp et al. (2016) United 
States 

University 
students (108) 

Watching a 
film (TEA) 

Frequency of self-caught 
MW 

N/A No 

Levinson et al. 
(2014) 
(Studies 1 and 2) 

United 
States 

University 
students (120 

and 137) 

BCT (MT) Frequency of self-caught 
errors 

Frequency of unaware errors 
and probe-caught MW 

No 

Meier et al. (2019) United 
States 

University 
students (320) 

Breath-
awareness 
task (MT) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 

Yes. “Meta-awareness”, 
defined as “the extent to 

which subjects  
catch themselves MW 

rather than being  
caught MW by a probe”, 
calculated as the ratio of 
self-caught MW to probe-

caught MW 
Mrazek et al. 
(2012)(Study 1) 

United 
States 

University 
students (117) 

Mindful 
breathing 
task (MT) 

Frequency of self-caught 
MW 

N/A No 

O’Connell et al. 
(2009) 

Ireland Adults with 
ADHD, and a 
control group 

(39) 

EAT 
(SACPT) 

Frequency of aware 
commission errors 

Frequency of unaware 
commission errors 

Yes. “Error awareness” 
calculated by dividing the 
aware commission errors 
by the total commission 

errors 
O'Keeffe et al. 
(2007) 

Ireland Adults with TBI 
(18) 

SART 
(SACPT) 

Frequency of aware errors Frequency of unaware errors Yes. “Overall error 
awareness” calculated as 

proportion of aware 
errors over total errors 
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Pelagatti et al. 
(2020) 

Italy University 
students (24) 

Vigilance 
task 

(SACPT) 

Frequency and response 
time of self-caught MW 

Frequency of unaware errors No 

Reichle et al. 
(2010 

United 
States 

University 
students (4) 

Reading 
(TEA) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 

No 

Rummel & Nied 
(2017) 

Germany Community 
sample of adults 

(130) 

Reading 
(TEA) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 

Yes. Calculated by 
multiplying self-caught 

mind-wandering 
frequencies with probe-
caught mind-wandering 

frequencies 
Sayette et al. 
(2009) 

United 
States 

Community 
sample of adults 

(54) 

Reading 
(TEA) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 

No 

Sayette et al. 
(2010) 

United 
States 

Adult smokers 
(44) 

Reading 
(TEA) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 

No 

Scheibner et al. 
(2016) 

Germany Adults with BPD 
and healthy 

controls  (53) 

Mindfulness 
task (MT) 

Frequency and estimated 
duration of self-caught 

MW 

Frequency of probe-caught 
MW 

Yes. “awareness 
coefficient” calculated as 
frequency of self-caught 

mind-wandering 
episodes divided by the 

percent of mind-
wandering episodes 

caught by probes 
Seli et al. (2018) United 

States 
University 

students (209) 
SART 

(SACPT) 
Frequency of self-caught 

MW 
Frequency of probe-caught 

MW 
No 

Seli et al. (2017) 
(Study 2) 

Canada University 
students (80) 

MRT 
(SACPT) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 

No 

Shalgi et al. 
(2017) 

Ireland University 
students (21) 

EAT 
(SACPT) 

Frequency of aware 
commission errors 

Frequency of unaware 
commission errors 

Yes. “Awareness” was 
calculated as the 
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percentage of aware 
errors out of all 

commission errors 
Smith et al. (2017) Australia Heavy drinkers 

and control 
group (60) 

EAT 
(SACPT) 

Frequency of aware 
commission errors 

 
 

Frequency of unaware 
commission errors 

Yes. Calculated of 
percentage of total 

commission errors that 
were aware commission 

errors 
Takarangi et al. 
(2017) 

Australia University 
students (174) 

Reading 
(TEA) 

Frequency of self-caught 
intrusive thoughts 

Frequency of probe-caught 
intrusive thoughts 

No 

Varao-Sousa & 
Kingstone (2019) 

Canada University 
students (259) 

Attending 
lecture 
(TEA) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 

No 

Varao-Sousa et 
al. (2017) 
(experiment 1 and 
2) 

Canada University 
students (32 and 

36) 

Reading 
(TEA) 

Frequency of self-caught 
MW 

N/A No 

Voss et al. (2018) 
(Experiment 1a, 
1b and 2) 

United 
States 

University 
students (20, 34, 

111) 

Mindfulness 
Meditation 
Task (MT) 

Frequency and mean 
duration of self-caught 

MW 

N/A Yes. Calculated mean 
time of focus and mean 

time of MW by using self-
caught MW duration and 
probe-caught MW from a 

separate task 
Wong (2018) Singapore University 

students (127) 
BCT (MT) Frequency of aware errors Frequency of unaware errors No 

Zedelius et al. 
(2015) 

United 
States 

University 
students (136) 

Gibberish 
detection in 

reading 
(TEA) 

Frequency of self-caught 
MW 

Frequency of probe-caught 
MW 
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Zhang et al. 
(2010) 
(Study 1 and 2) 

United 
States 

University 
students (77 and 

75) 

Watching 
video lecture 

(TEA) 

Frequency and time 
intervals between two 

consecutive instances of 
self-caught MW 

 

N/A No 

Zheng, Wang, 
Zhang, & Xu 
(2019) 

China University 
students (12) 

Meditation 
task (MT) 

Frequency and duration of 
self-caught MW and TS 

N/A No 

Zheng, Wang, 
Zhang, & Tang 
(2019) 
(Experiment 1 and 
2) 

China University 
students (12 and 

20) 

Meditation 
task (MT) 

Frequency and response 
time of self-caught errors 

and TS 

N/A No 

Sample population: TBI = Traumatic brain injury, BPD = Borderline personality disorder; MW tasks: BCT = Breath counting task, MCT = Metronome 

Counting Task, MRT = Metronome Response Task, SART = Sustained Attention to Response Task, DART = Attention Dual Attention to Response Task, 

EAT = Error Awareness Task; MW task types: SACPT = Sustained attention continuous performance task,  MT = Meditation task, TEA = Task involving an 

everyday activity; Behavioural index: RRTv = Rhythmic Response Time variance, calculated using the difference of the time of key press and the onset of 

the metronome tone; TS = Temporal synchronization, the time difference between breaths and pressing of corresponding button or sensor 
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Discussion 

This review extended Weinstein’s (2018) review on probe-caught mind 

wandering methodologies by documenting the existing methodological variants 

for measuring self-caught mind wandering. A total of 39 studies on self-caught 

mind wandering were included. Three types of primary task were identified and 

examined. Although data on mind wandering without meta-awareness was also 

obtained in many studies, such data was not always used in combination with 

self-caught mind wandering data to quantify meta-awareness. Few studies 

reported both reliability and validity of the measures used. This review has 

shown that considerable conceptual and methodological heterogeneity exists in 

the literature. 

Although all of the studies included in this review by definition involved 

the use of self-caught methodologies for measuring mind wandering, fewer than 

half of these studies explicitly referred to the methodology used as self-caught 

or self-catch in the study abstracts. Just over one-tenth of studies described the 

methodology used as self-report or experience sampling, which are also 

accurate descriptions of the probe-caught approach to measuring mind 

wandering (Smallwood & Schooler, 2015), and have been used as such in 

studies on probe-caught mind wandering (Weinstein, 2018). This inconsistency 

in how self-caught methodologies are labelled likely hinders the identification 

and meaningful comparison of relevant studies for researchers and clinicians. 

This inconsistency would also likely have hindered the search for grey literature 

should this have been included, in addition to the inherent difficulties of 

searching for grey literature such as the common variability among grey 

literature titles, abstracts and indexing information (Paez, 2017). Future studies 

should aim to explicitly refer to the methodology used as self-caught to aid the 

identification and evaluation of research. 

In all included studies, self-caught mind wandering was operationalised 

as instances when participants noticed that their attention had drifted away from 

a primary task. Three types of primary task were identified: (1) tasks adapted 

from computerised continuous performance tests (CPT) of sustained attention 

that have been widely used in clinical practice and research (Riccio et al., 

2002), (2) tasks involving focusing on the breath, akin to in-vivo mindfulness 
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meditation exercise, and (3) tasks involving an everyday life activity such as 

reading, watching a video, attending lectures and driving (in a simulator). 

There are relative merits and drawbacks to the three primary task types. 

While tasks involving an everyday life activity can be said to have higher 

ecological validity (Varao-Sousa & Kingstone, 2019), the validity of these tasks 

are subject to confounding variables such as individual reading and driving 

skills, and interest in the stimuli (for example, the reading material used). 

Although adapted sustained attention CPTs may have lower ecological validity 

than tasks involving an everyday life activity, by also recording unaware errors 

without interrupting the task process, these tasks can be used to determine the 

effectiveness with which participants self-catch their errors (i.e., meta-

awareness). While tasks using in-vivo breathing meditation exercises may have 

lower ecological validity than tasks involving an everyday life activity, they are 

less vulnerable to individual differences in abilities compared to tasks that 

involve reading or watching a video. Variants of such meditation-like tasks such 

as the Breath Counting Task (BCT) (Levinson et al., 2014) and the Metronome 

Counting Task (MCT) (T. Anderson & Farb, 2020) also record unaware errors, 

thus can be used for the purpose of assessing individual differences in meta-

awareness.  

The present review highlights an inconsistency in how mind wandering 

was defined for the participants. While participants were simply asked to 

indicate when their attention had drifted from the primary task in some studies, 

a distinction between task-unrelated thoughts and task-related interferences 

was made in other studies. For example, in two of the included studies, 

participants were required not only to indicate when their attention had drifted 

from the task, but to also explicitly distinguish between task-unrelated thoughts 

and task-related inferences. These studies added to the literature by shedding 

light on the nature of mind wandering that may arise given a certain activity 

(e.g., when watching a film [Kopp et al., 2016]). However, the increased task 

complexity may have added to the cognitive load of the task. This possible 

increase in cognitive load may have impacted on the subsequent task 

performance due to the cost of task switching (Rogers & Monsell, 1995; 

Rubinstein et al., 2001), as participants switched their attention from making a 

decision regarding their mental content back to watching the film. 
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The methodological heterogeneity in how mind wandering was defined 

for the participants reflects a conceptual ambiguity in the literature. Whilst all 

included studies described mind wandering as instances when one’s attention 

has drifted from a current task or train of thoughts, not all studies adopted a 

more precise characterisation of mind wandering. For example, not all studies 

discussed the distinction between task-unrelated thoughts and task-related 

interferences, and whether the latter was considered mind wandering. This 

conceptual ambiguity may have emerged from Smallwood and Schooler’s 

(2006) proposal that research on related constructs including task-unrelated 

thought, task-unrelated images, stimulus-independent thought, mind outs and 

zone outs should be brought together under the banner of mind wandering, a 

term familiar to the lay public, to raise the profile of these conceptually-related 

lines of research. In a similar vein, the Family-Resemblances Framework (Seli, 

Kane, et al., 2018) posits that mind wandering is a heterogeneous construct that 

encompasses many related phenomena with overlapping attributes, such as 

task-unrelated thought, unintentional thought and stimulus-independent thought. 

Such broad conceptualisations of mind wandering have proved fruitful in 

generating interest in cognitive psychology and neuroscience research (Callard 

et al., 2013; Smallwood & Schooler, 2015) without hindering the emergence of 

more nuanced approaches of empirical exploration (Shepherd, 2019). For 

example, distinctions have been made between mind wandering that is 

intentional or unintentional (Giambra, 1989; Seli et al., 2016), whether it is 

prompted by internal processes or external stimuli (Stawarczyk et al., 2013). 

Future research should consider the implications of these conceptual and 

methodological issues when evaluating the existing research findings and when 

selecting or adopting mind wandering methodologies when exploring the link 

between mind wandering and mental health. 

Rather than considering the frequency of self-caught mind wandering 

alone, considering the frequency of self-caught mind wandering in relation to 

missed instances of mind wandering (i.e., mind wandering without meta-

awareness) is a more valid index of meta-awareness. This is because the 

frequency of self-caught mind wandering indicated during a task depends on 

both (1) the total number of instances of mind wandering during the task and (2) 

the ability to self-catch these instances. 
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In addition to mind wandering with meta-awareness, data on mind-

wandering without meta-awareness was obtained in the majority of the studies 

as part of the same task, either through recording unaware errors or 

incorporating thought probes. Just over half of the studies in which unaware 

errors were recorded quantified meta-awareness as the proportion of total 

errors that were self-caught (aware) errors, and one quarter of the studies in 

which thought probes were used to tap mind wandering without meta-

awareness quantified meta-awareness by taking into account both self-caught 

and probe-caught mind wandering. It is worth mentioning that determining the 

level of meta-awareness was not part of the research objectives in many of the 

studies, and thus it was perhaps not surprising that frequencies of mind 

wandering alone was considered. Nevertheless, this review has shown that 

many of the existing methodologies are suitable for assessing meta-awareness 

of mind wandering because data on mind wandering without spontaneous 

meta-awareness is also obtained as part of the same measure. 

One limitation of using probe-caught mind wandering data to determine 

meta-awareness is that the intermittent nature of probe administration inevitably 

means that some instances of unaware mind wandering may go uncaptured. 

Indeed, research has shown that a higher frequency of mind wandering is 

observed when probes are spaced further apart (Seli, Carriere, et al., 2013). 

Therefore probe-caught measures, compared to the continuous recording of 

unaware errors in CPTs, may be a less reliable approach to capture all 

instances of mind wandering without meta-awareness. 

Another limitation of using probes during the same task in which 

participants are required to self-catch their mind wandering is that participant’s 

task performance may be affected by the cost of task switching (Rogers & 

Monsell, 1995; Rubinstein et al., 2001), as participants effectively switch 

between responding to the probes and the primary task. This may be more the 

case when the probes involved multiple questions (Weinstein, 2018). In view of 

these limitations, measures that continuously record both mind wandering with 

and without meta-awareness without the use of probes or any other 

interruptions to the task would be more appropriate for the purpose of assessing 

meta-awareness of mind wandering. 

Although the majority of studies used frequencies as the behavioural 

index of mind wandering, a small number of studies obtained or calculated the 
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duration of mind wandering episodes. According to the Resource Control Model 

of mind wandering (Thomson et al., 2015), sustaining attention on any given 

task requires executive control, and mind wandering is the default state. In view 

of this proposed inverse relationship between mind wandering and executive 

control, investigating the ability to terminate a mind wandering episode and 

return one’s focus of attention to the focal task might help advance our 

understanding of the role of meta-awareness in mental health. To this end, 

measuring the duration of mind wandering episodes and examining its 

correlates may provide one way of investigating attentional control abilities. 

Unfortunately, none of the studies that examined mind wandering duration 

included in this review assessed the reliability and construct validities of the 

methodologies used. 

Establishing the psychometric properties of cognitive processes 

measures, especially those intended for investigating individual differences, is 

of paramount importance (Cooper et al., 2017). Information on reliability and 

validity can help researchers and clinicians make informed decisions when 

selecting a mind wandering or meta-awareness measure for their objectives. 

This review has shown that the psychometric properties of measures have been 

largely overlooked in the majority of the studies, with only two studies included a 

discussion of both reliability and validity. Of all the measures reviewed, only the 

BCT (Levinson et al., 2014) has both its reliability and validity assessed (Wong 

et al., 2018). 

This review highlights the need for future research to assess the 

psychometric properties of mind wandering and meta-awareness measures. For 

example, given the negative association between task motivation and frequency 

of mind wandering (e.g., Unsworth & McMillan, 2013; Varao-Sousa & 

Kingstone, 2019), examining the relationship between motivation and mind 

wandering is one way to assess internal validity. However, although interest and 

motivation ratings were obtained in over a quarter of the studies, this data was 

not used to establish internal validity in the majority of these studies. Similarly, 

not all studies in which other measures of mind wandering or meta-awareness 

were included utilised this data to assess construct validity. Efforts should also 

be made to maximise validity in future research, for example, it has been 

suggested that incorporating the opportunity for participants to self-correct 

errors within a measure would serve to increase ecological validity (Varao-
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Sousa et al., 2017). Although not explicitly discussed in relation to ecological 

validity by the authors, some of the measures reviewed, such as the BCT 

(Levinson et al., 2014) and the MCT (T. Anderson & Farb, 2020) can be 

described as allowing a degree of self-correction, as participants were able to 

reset a task cycle by indicating an error. 

Given the theorised role of meta-awareness in mental health and 

psychological interventions (Bernstein et al., 2015, 2019; Dunne et al., 2019; 

Jankowski & Holas, 2014; Vago & David, 2012; van der Velden et al., 2015), the 

investigation of individual differences in meta-awareness has both theoretical 

and clinical relevance. Despite the research showing that mind wandering with 

and without meta-awareness are distinct cognitive processes with distinct 

cognitive and neural correlates (Christoff et al., 2009; Smallwood & Schooler, 

2015), this distinction, along with the methodological differences between and 

within the self-caught and probe-caught methodologies for measuring mind 

wandering (Smallwood & Schooler, 2015) have been largely overlooked in 

mental health research. In providing an overview of the self-caught 

methodologies for measuring mind wandering, it is hoped the present review 

would help researchers and clinicians make informed decisions when adopting 

or adapting these methodologies for investigating mind wandering and meta-

awareness in relation to mental health. 

This review has a number of implications on clinical research and 

practice. For example, the meditation-like measures of mind wandering such as 

the BCT (Levinson et al., 2014) may be particularly suitable for evaluating 

mindfulness intervention (Tortella-Feliu et al., 2020). Measures of mind 

wandering and meta-awareness may also be used as a tool to train and 

improve present moment awareness, as the preliminary evidence provided by 

Thompson et al. (2021) has illustrated. A reliable and valid measure of mind 

wandering may also be of use in neuropsychological setting to identify cognitive 

impairment, given that lesions in specific brain regions have been associated 

with mind wandering (e.g., Philippi et al., 2021).   

Although evaluating the theoretical accounts of mind wandering and 

meta-awareness is beyond the scope of the present review, future exploration 

of the use of self-caught mind wandering methodologies in mental health 

research might benefit from considering the current models of sustained 

attention. For example, Esterman and Rothlein's (2019) framework of sustained 
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attention posits that neurocognitive factors underlying sustained attention 

fluctuation include mind wandering as well as arousal, motivation, effort, reward, 

and the interactions between these factors. Integrating neurocognitive accounts 

of sustained attention into mental health research might lead to a greater 

convergence between conceptually related lines of research in cognitive 

psychology, neuroscience and mental health. 

 

Limitations 

 Although a comprehensive list of search terms was used, it is plausible 

that other similar terms existed and were used by researchers who may have 

intended to examine meta-awareness of mind wandering, and these studies 

would not have been identified in the present review. Another limitation is that 

the methodological differences in the probe-caught methods used in the 

reviewed studies were not documented and examined. Given the 

methodological heterogeneity that also exists in probe-caught methodologies 

(Weinstein, 2018), examining the methodological differences would have 

provided a more in-depth review of the practice of quantifying meta-awareness 

through considering self-caught mind wandering in relation to probe-caught 

mind wandering. Finally, although a proportion of the titles and abstracts were 

screened by a research assistant in the initial screening stage, having a review 

team comprising of reviewers, information specialists and content experts would 

have increased the quality of this review (Uttley & Montgomery, 2017). 

 

Conclusion 

This review has shown that considerable conceptual and methodological 

heterogeneity exists in the literature. Three types of primary task used to 

measure self-caught mind wandering were identified and examined. It was 

found that data on self-caught mind wandering was not always used in 

combination with data on mind wandering without meta-awareness, even if 

available, to determine level of meta-awareness. This review has highlighted 

the need for future research to assess the psychometric properties of mind 

wandering measures. The implications of conceptual and methodological issues 

should also be considered when reviewing the literature and when selecting or 
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adapting measures of mind wandering and meta-awareness in future research 

and clinical practice. 
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Feasibility and Acceptability of Group Compassion Focused 

Therapy for Psychosis in a Secondary Care Community Mental Health 

Setting: A Service Related Study 

 

Shame has been described as a negative emotion involving feelings of 

inferiority, powerlessness and self-consciousness (Tangney, 1995). Self-

criticism and shame are negatively associated with the ability to be 

compassionate (Gilbert et al., 2004, 2012) and make it difficult for people to feel 

safe or content (Gilbert, 2009). Research has found shame to be a 

transdiagnostic feature of psychological distress in a range of 

psychopathologies, including depression (Kim et al., 2011; Orth et al., 2016), 

bipolar disorder (Highfield et al., 2010), eating  disorders (Grabhorn et al., 2006; 

Hayaki et al., 2002), social phobia and generalized anxiety disorder (Fergus et 

al., 2010). 

The estimated incidence of psychosis in adults for England was 31.7 per 

100,000 person in the years between 1950 and 2009 (NICE, 2015). 

Interpersonal threats, associated with the experience of shame, appear to be 

particularly relevant in people with psychosis (Castilho et al., 2019). Shame and 

stigma have been linked with psychosis and psychotic experiences including 

paranoia and affiliation with voices in both clinical and non-clinical populations 

(Carden et al., 2020; Castilho et al., 2019; Matos et al., 2013; Pinto-Gouveia et 

al., 2014). Although the causal link between shame and psychosis has not yet 

been determined (Carden et al., 2020), there is evidence that shame and self-

criticism maintain distressing experiences of psychosis (Waite et al., 2015), and 

are associated with social anxiety (Birchwood et al., 2007) and depression 

(Wood & Irons, 2016) in people with psychosis. 

Compassion focused therapy (CFT) is considered part of the third-wave 

cognitive-behavioural therapies (CBTp). CFT is a multimodal therapy, sharing 

features with CBT and drawing on neuroscience, evolutionary theory, 

attachment theory and the concept of compassion in Buddhist philosophy. CFT 

aims to help individuals with high levels of shame and self-criticism to regulate 

their threat system through developing their capacities to experience 

compassion (Gilbert, 2006, 2014). 
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CFT delivered in the group format currently has more evidence of 

effectiveness than individual interventions (Craig et al., 2020). There is 

emerging evidence that group CFT is an effective intervention for depression 

(Gilbert & Procter, 2006), eating disorders (Kelly et al., 2017), post-traumatic 

stress disorder (Beaumont et al., 2012), psychosis (Braehler, Gumley, et al., 

2013) and in a transdiagnostic setting (Judge et al., 2012). However, the unique 

effectiveness of CFT in relation to other psychological interventions has not 

been determined because of a lack of high-quality randomised controlled trials 

(RCT) comparing CFT to other forms of psychological interventions (Beaumont 

& Hollins Martin, 2015; Craig et al., 2020; Leaviss & Uttley, 2015). Similarly, a 

meta-analysis on CBTp (including mindfulness-, acceptance- and compassion-

based approaches) has found these interventions to be efficacious for psychotic 

symptoms and depression symptoms (Louise et al., 2018), although the relative 

effectiveness of CFT compared to the other CBTp was not reported.  

A small number of studies have reported associations between CFT and 

positive outcomes in individuals with psychosis. A case series of individual CFT 

for three individuals hearing malevolent voices reported reduction in depression, 

anxiety and psychoticism after 12 sessions (Mayhew & Gilbert, 2008). 

Participants found the intervention highly acceptable and reported less 

malevolent and more reassuring auditory hallucinations. These positive 

outcomes are promising although as a case series, the extent to which the 

results can be generalised is limited. 

A study conducted in a high-secure hospital with the majority of 

participants having a diagnosis of schizophrenia (and the rest with bipolar 

disorder) reported significant improvement on depression, self-esteem, rating of 

self compared with others, and a reduction in shame and general 

psychopathology after 20 sessions (two sessions a week) of group CFT 

(Laithwaite et al., 2009). The attrition rate was low, with all but one of the 19 

participants completing the group. Unfortunately because there was no control 

group, the generalisability of the results is limited. The intensive nature of the 

group may also be difficult to replicate in the community setting. 

A feasibility study on group CFT for psychosis (Braehler, Gumley, et al., 

2013) reported increased compassion, reduced depression severity and 

reduced perceived social marginalization after 16 sessions compared with 

treatment as usual (TAU). Low attrition (18%) and high acceptability were also 
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reported. As a RCT, this study provides the strongest evidence to date for group 

CFT for psychosis in the community setting. However, given the association 

between psychosis and difficulty identifying and describing emotions (Trémeau, 

2006), the generalisability of this study was limited by its inclusion criteria that 

only individuals who demonstrated emotional awareness were included. 

Taken together, although the relative effectiveness of CFT compared to 

other psychological interventions for psychosis has not yet been determined, 

there is emerging evidence that group CFT is associated with positive outcome 

in individuals with psychosis. More research is needed to establish the 

feasibility and acceptability of group CFT in the community setting because 

conditions such as strict inclusion criteria in research studies can prove 

impractical in real-world settings with pressures to optimise patient outcomes 

and maximise the volume of patients treated. 

 

Service Context and Consultation 

This study was commissioned by a secondary care community mental 

health team (CMHT). Noting that the referral rate for psychology input for 

service users with psychosis was disproportionally low, the team sought to 

develop a psychosis-specific therapy group. It was decided that a CFT group for 

psychosis would be piloted given the evidence base and the expertise present 

in the team.  

As part of the consultation process, the author met with the two clinical 

psychologists delivering the group to discuss study objectives and methodology. 

Notes were taken verbatim. Informed by the literature, the author suggested the 

inclusion of the outcome measure PHQ-9, which was implemented. 

 

Aims and Objectives 

The present study aims to assess the feasibility and acceptability of 

group CFT for psychosis and make recommendations on the basis of results. 

Through examining data collected from group participants and clinicians 

who led the group, this study sought to answer the following questions: 

1. Is the referral pathway for the CFT group appropriate? 

2. What are the completion and attrition rates, and the reasons for 

dropping out? 
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3. Do participants’ self- and relational compassion and psychological 

wellbeing improve and depression symptoms reduce at the end of 

the group? 

4. Do the participants and psychologists find the group acceptable? 

5. Are the selection and administration of outcome measures 

appropriate? 

 

Method 

Design 

A within-subject design was used to examine the intended outcomes of 

the intervention. Participants were assessed at the start and the end of the 

group. The intervention was 13 weekly sessions of group CFT. Quantitative 

data on self- and relational compassion, depression symptoms and 

psychological wellbeing were collected at the first and the final session using 

self-reported questionnaires. To assess the acceptability of the group, 

qualitative feedback was collected from participants using a questionnaire with 

open questions at the final session. Qualitative feedback from the clinicians was 

collected using semi-structured interviews after completion of the group. 

 

Participants 

Participants were adults under the care of a CMHT. Following the 

recommendation from previous CFT for psychosis studies (Braehler, Gumley, et 

al., 2013; Braehler, Harper, et al., 2013), inclusion criteria were: (a) primary 

diagnosis of psychosis; (b) clinical stability indicated by an ability to function 

despite residual psychotic symptoms, no risks to self or others and absence of 

substance abuse; and (c) expressing an interest in the group and committing to 

regular attendance. 

Approximately five months before the group was due to start, an email 

was distributed by the psychologists to all staff at the service to introduce the 

group and the inclusion criteria. CFT was described as an approach that is 

“particularly suitable for anyone who regularly experiences debilitating self-

criticism or shame.” 

The service standard protocol for group referral was followed: each 

referred service user was assessed individually by a psychologist who delivered 
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the group. The selection assessment used a semi-structured format. Service 

users were informed about the group theme and the importance of regular 

attendance. 

A total of 18 service users were referred, of which 12 users (67%) were 

offered a place. Those who were not offered a place did not meet inclusion 

criteria (e.g., not able to attend regularly, not interested in the group). Service 

users offered a place were invited to take part in this study (see Appendix 2.1 

for information sheet). 

 

Procedure 

At the first session, questionnaires were distributed to the attended 

participants to complete at home. The psychologists decided against 

administering the questionnaires within the session due to time constraints. At 

the final session, outcome measures were administrated within the session. 

All service users who attended the group were given an information 

sheet about this study and signed a consent form. 

 

Measures 

Questionnaire measures 

• Warwick-Edinburgh Mental Well-being Scale (WEMWBS) (Tennant et al., 

2007), a routine in-service measure of mental well-being 

• Self-Compassion Scale (SCS) (Neff, 2003b) and Relational Compassion 

Scale (RCS) (Hacker, 2008), both routine in-service measures of 

compassion used for a transdiagnostic CFT group 

• PHQ-9 (Kroenke & Spitzer, 2002), a measure of depression symptoms 

suggested by the author because previous studies on group CFT for 

psychosis have reported reduction in depression symptoms (Braehler, 

Gumley, et al., 2013; Laithwaite et al., 2009; Mayhew & Gilbert, 2008). 

Table 2.1 shows details of the measures.  

 

Qualitative data on acceptability 

At the final session, participants were invited to provide written feedback 

on their experience of the group. The feedback form used (Appendix 2.2) has 

free text boxes for comments on group content, delivery and general 

experience. 
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Feedback from the two psychologists was collected in individual semi-

structured interviews (Appendix 2.3) after the group finished. Notes were taken 

verbatim during the interviews. Feedback was not collected from the care 

coordinator due to unavailability.  

 

Intervention 

The group was facilitated by two clinical psychologists and a care 

coordinator. A group manual along with presentation slides for a transdiagnostic 

CFT group, downloaded by one of the psychologists in 2015 from the 

Compassionate Mind Foundation website (this material is no longer freely 

available), was used with adaptations made for psychosis-specific concerns and 

issues following the recommendations of Braehler, Harper, et al. (2013). 

Drawing, role plays and enactment were used. It was made explicit to 

participants that they could contribute as much or as little to group discussion as 

they felt comfortable.  

The original treatment consisted of 14 weekly two-hour sessions. Due to 

staffing issues, the final two sessions were combined and a total of 13 sessions 

were delivered. Appendix 2.4 shows the session-by-session content. All 

sessions took place in an art psychotherapy room and the psychologists 

incorporated the art materials available in the exercises.  

 

Anticipated Service Impact 

It was anticipated that results from this study would help determine if 

further CFT for psychosis groups would be run. If appropriate, 

recommendations based on the results would be made to improve the group. 

 

Ethical approval 

This study received approval from the Quality Team of the Avon and 

Wiltshire Mental Health Partnership (AWP) NHS Trust (see Appendix 2.5). 

Ethical approval was given by the Psychology Research Ethics Committee at 

the University of Bath (PREC code: 19-172) (see Appendix 2.6).  
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Table 2.1 

Quantitative outcome measures used. 

Measure Description Reliability and 
Validity 

Psychometric 
properties 
examined in 
individuals 
with 
psychosis 

Strength 
categories, 
clinical cut-off or 
point change 
required for 
meaningful 
clinical change 

Self-
Compassion 
Scale (SCS) 
(Neff, 2003b) 
 

26 items 
measuring 
aspects of self-
compassion and 
challenges to 
self-compassion  

Good test-retest 
reliability (r = 0.93, 
subscales: r = 0.80-
0.88) and validity 
(Cronbach alpha: 
total scale = 0.92, 
subscales = 0.75-
0.81)  in non-clinical 
samples (Neff, 
2003b; Strauss et 
al., 2016) 

No Average score 
of 1-2.5=low 
2.5-
3.5=moderate 
3.5-5=-high 
(Neff, 2003b) 

     
Relational 
Compassion 
Scale (RCS) 
(Hacker, 2008) 
 

16 items 
measuring 
relational 
compassion. 
Four subscales: 
compassion for 
others, self-
compassion, 
beliefs about 
how 
compassionate 
other people are 
to each other, 
and beliefs 
about how 
compassionate 
other people are 
to them 
 

All four subscales 
were shown to have 
acceptable internal 
consistency 
(Cronbach alpha of 
subscales = 0.74 to 
0.84) in a non-
clinical sample 
(Hacker, 2008). The 
proposed four-factor 
structure was 
supported in a 
confirmatory factor 
analysis (CFA) 
(Hacker, 2008). 

No Not available 

Warwick-
Edinburgh 
Mental Well-
being Scale 
(WEMWBS) 
(Tennant et 
al., 2007) 

14 items 
measuring 
mental well-
being  

Good test-retest 
reliability (r = 0.83) 
and validity 
(Cronbach alpha = 
0.87-0.91) in non-
clinical samples 
(Tennant et al., 
2007). 

No Change of 3+ 
points can be 
considered a 
meaningful 
clinical change 
(Maheswaran et 
al., 2012) 
 
Population 
average score = 
51 (Tennant et 
al., 2007) 

PHQ-9 
(Kroenke & 
Spitzer, 2002) 
 

9 items 
measuring 
depression.  

Good internal 
consistency 
(Cronbach alpha = 
0.87), construct 
validity and 

Y 0-4 = sub-
clinical range, 5-
9 = mild, 10-14 
= moderate, 15-
19 = moderately 
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Measure Description Reliability and 
Validity 

Psychometric 
properties 
examined in 
individuals 
with 
psychosis 

Strength 
categories, 
clinical cut-off or 
point change 
required for 
meaningful 
clinical change 

sensitivity to change 
in a clinical sample 
of people with a 
range of psychiatric 
disorders, including 
psychosis (Beard et 
al., 2016). 
 

severe, 20-27 = 
severe (Kroenke 
& Spitzer, 2002) 
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Results 

 

Data Analysis 

Statistical analysis was not used to compare pre- and post-intervention 

outcome measures because of the small sample size - only four participants 

completed the questionnaires at both the start and end of the group. Descriptive 

statistics are reported and trends are discussed. 

Qualitative data collected from group participants and the psychologists 

was analysed using thematic analysis (Braun & Clarke, 2006) to identify 

overarching themes and subthemes. 

 

1. Referral Pathway 

Qualitative analysis of the psychologists’ comments on the referral 

pathway identified one theme: “participant selection.” Both psychologists felt 

that they were deliberately inclusive when assessing commitment to attendance 

at the selection interview, and “gave individuals benefit of the doubt” (T1) 

because they were “keen to recruit enough people for the pilot group” (T2). The 

psychologists observed a link between demonstration of commitment at the 

interview and attendance:  

“In hindsight the people who dropped out were people I wasn’t sure on” 

(T2). 

 

2. Attendance and Attrition 

One service user presented with crisis shortly after the selection 

assessment and never attended any sessions. Attrition was 45%, with five of 11 

participants having dropped out after attending up to five sessions. The other 

six participants attended an average of 11.5 sessions (88%), among them three 

(27%) attended all 13 sessions. Of the five participants who dropped out, three 

reported personal difficulties such as low mood and other commitments (e.g., 

carer duties) and two reported finding the waiting area over-crowded and 

stressful, affecting subsequent concentration during the sessions. One of the 

participants who reported finding the waiting area stressful requested and 

received individual CFT subsequently.  Figure 2.1 shows attendance decreased 

over time. Table 2.2 shows individual participants’ attendance and reasons for 

dropping out. 
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Figure 2.1 

Attendance by session 
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Table 2.2 

Individual participants’ attendance and reasons for drop out 

Participant 

ID 

Sessions 

attended 

Reasons for dropping out and additional information 

 (%)  

P1 13(100%) N/A 

P2 13(100%) N/A 

P3 13(100%) N/A 

P4 8(62%) (intermittent attendance) 

P5 10(77%) N/A 

P6 5(39%) • Was very low in mood and reported finding it difficult to 

attend 

• Disengaged from service and was subsequently discharged 

P7 3(23%) • Reported finding the two-hour duration intense and 

struggled to focus. Also reported finding the waiting area 

overwhelming 

• Was keen to continue with CFT and this was facilitated 

individually by care coordinator through supervision from 

one of the psychologists 

P8 12(92%) N/A 

P9 5(39%) • No reason given. Missed some sessions reporting tiredness 

or having other plans 

• The facilitators felt that this participant either was not able to 

fully commit or did not realise the importance of regular 

attendance 

P10 5(39%) • Following intermittent attendance and frequent breaks 

during the sessions, was asked by the psychologists to not 

come to further sessions due to having missed too much 

• The psychologists had reservations at the selection stage 

about this service user’s motivation to attend 

P11 1(<1%) • Unable to commit due to carer duties 

• Missed the first two sessions, psychologists felt too far 

behind to continue. Also, carer duties meant further 

sessions would have to be missed 

P12 0 Presented in crisis around the time when the group started 
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3. Quantitative Data 

At the start of the group, participants for whom data was available (n=7) 

had scores representing moderate or high level of self-compassion  (Neff, 

2003b). Their mental wellbeing as measured by the WEMSBS were all below 

the population average score of 51 (Tennant et al., 2007). Their depression 

symptoms as measured by PHQ9 were all above the moderate level (Kroenke 

& Spitzer, 2002). Table 2.3 shows outcome measures collected at the first 

session and Table 2.4 shows the descriptive statistics for all outcome measures 

data. 

There was an apparent trend for improvement over time for participants 

for whom both start- and end-of-group data was available (n=4). Table 2.5 

shows the differences between participants’ scores at the first and final session. 

Three participants had higher scores on the Self Compassion Scale at the final 

than the first session, although none of these changes represented a change of 

the severity category (e.g., mild, moderate and severe depression symptoms). 

All participants’ scores on the Relational Compassion Scale also increased. No 

cut-off or level categories are available for this scale. All participants’ scores on 

the WEMWBS increased, with three of them having a score change (3+ points) 

that can be considered a meaningful clinical change (Maheswaran et al., 2012). 

Indeed, two of the participants had scores at or over the population average 

score of 51 (Tennant et al., 2007) at the final session. Two participants’ PHQ-9 

scores increased but stayed within the same severity category; two participants’ 

depression symptoms reduced, with one moving down one clinical threshold 

(from Moderate to Mild) and one moved down three clinical thresholds (from 

Moderately Severe to non-clinical range). 
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Table 2.3 

Outcome measures collected at first session 

 

 

Table 2.4 

Descriptive statistics for all outcome measures data available 

 Pre-treatment (n=7) Post-treatment (n=5) 

Measure M SD Range M SD Range 

Self-Compassion 84.57 8.64 70-94 87.2 10.94 77-102 

Relational 

Compassion 

39.71 3.55 36-45 45.2 3.63 40-49 

WEMWBS 34 4.76 28-39 43.4 9.07 34-54 

PHQ-9 18.29 3.99 13-23 11.8 8.53 3-24 

 

  

Participant  Outcome 

Measures 

  

 SCS 

(Category) 

RCS WEMSBS PHQ9 (Threshold) 

P1 78 (Moderate) 37 28 22 (Severe) 

P2 70 (Moderate) 38 34 15 (Moderately Severe) 

P3 82 (Moderate) 36 39 13 (Moderate) 

P4 92 (High) 42 39 16 (Moderately Severe) 

P5 85 (Moderate) 43 38 17 (Moderately Severe) 

P6 91 (High) 37 29 22 (Severe) 

P7 94 (High) 45 31 23 (Severe) 
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Table 2.5 

Differences between first and final session scores for participants whose data 

was available 

 Participants’ scores at last session (difference 

compared to Session 1) 

Mean 

difference 

(n=4) 

Measure 01 02 03 04  

Self-

Compassion 

Threshold 

change? 

 

84 (+6) 

N 

77(+7) 

N 

78(-4) 

N 

102(+10) 

N 

+4.75 

Relational 

Compassion 

 

47(+10) 40(+2) 43(+7) 49(+7) +6.50 

WEMWBS 

Meaningful 

clinical 

change?  

 

34(+6) 

Y 

35(+1) 

N 

51(+12) 

Y 

54(+15) 

Y 

+8.50 

PHQ-9 

Threshold 

change 

24(+2) 

N 

17(+2) 

N 

 

7(-6) 

Y 

(From 

Moderate to 

Mild) 

3(-13) 

Y 

(From 

Moderately 

Severe to 

non-clinical 

range) 

-3.75 

Number of 

sessions 

attended (%) 

13 (100%) 13 (100%) 13 (100%) 8 (62%) 

__ 
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4. Qualitative Data on Acceptability: Participant Feedback 

As outlined above, all participants who attended the final session (n = 5, 

42%) completed a feedback questionnaire. Four key themes were identified: 

‘content‘ (including topics, interactive delivery and future practice), ‘group 

cohesion’ (including recognising shared experience, therapeutic alliance and 

feeling part of the group), ‘physical environment’ and ‘self-awareness’ (including 

awareness and acceptance). 

 

Content 

Overall, the participants found the group content acceptable. Ideas and 

techniques learnt such as mindfulness and breathing techniques were identified 

as helpful by participants.  

 Self-compassion exercises including visualisation and thought 

challenging were highlighted as helpful. One participant suggested having audio 

recordings of the guided exercises for practice in between session. Participants 

reported their intentions to build on what they learnt such as undertaking 

compassion exercises regularly and “completing my compassionate self 

declaration and I will display this at home and at work” (P1). 

The interactive approach to delivery was well received. One participant 

remarked that “there was a good balance of listening, sharing and activities” 

(P3). Role-plays were highlighted as helpful for “putting themes into practice” 

(P1). One participant suggested the group should have even more activities in 

the future because of the importance of “putting theory into practice” (P2). 

 

Group cohesion 

All participants responded that they felt well supported by the group. One 

participant reported one of the most helpful aspects of the group was to learn 

that “other people’s experiences can be similar to mine” (P8). All participants 

responded that they felt listened to by the psychologists: 

 

“I really trusted the therapists as I intuitively felt that they were genuine 

and benevolent” (P4). 

 



73 

 

 

Over time, participants felt that they “began to build relationships” (P1) 

and became more comfortable to contribute to group discussions, as one 

participant stated: 

 

“I didn’t say much at first but contributed more as time went on (P8). 

 

Physical environment 

Participants reported that the physical environment was less than ideal - 

the overcrowded waiting room was “stressful” (P2), the building “reminds me of 

hospitals” (P3) and traffic noises from outside were “distracting” (P8).  

 

Self awareness 

Participants reported increased acceptance and awareness of their 

feelings. One participant reported that one key thing learnt was “it’s ok to feel 

like I do at times” (P2).  

 

Participants also reported increased awareness of self-critical thoughts. 

One participant described the change as: 

 

“At first, I didn’t see the relevance, I felt as if the session didn’t relate to 

me until I began to open up and realise that I repress everything. Day to 

day thoughts felt normal until I learned how critical I am towards myself.” 

(P1). 

 

Another participant reported that the group led to a change in their way of 

thinking: 

 

“The therapy far surpassed my expectations and has established a better 

frame of mind” (P4). 

Qualitative Data on Acceptability: Clinician Feedback 

Three themes were identified from responses related to acceptability: 

‘group size’, ‘content’ (including material and delivery) and ‘group cohesion’ 

(including connection between participants, self-practice and therapeutic 
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alliance). The psychologists’ comments on the referral pathway and outcome 

measures are reported separately. 

 

Group size 

Both psychologists felt that having 14 people in the room in the first 

session was “too much” (C2). They suggested that future groups should have 

no more than ten people because a high volume of people in the room may be 

particularly difficult for this client group. One psychologist reflected that: 

 

“Thinking about these clients… with issues of shame… it may be 

daunting to sit with so many people (C1). 

 

It must be noted however that none of the participants reported finding the 

group room to be too small or overcrowded. 

 

Content 

Both psychologists suggested that the last few sessions could be 

condensed into fewer sessions due to “too much repetition” (C1), which were 

not well received by the participants, as one psychologist reported: 

 

“People just stayed quiet looking at the same slides as they came up a 

number of times” (C2). 

 

Overall the psychologists felt that the participants found the group 

content acceptable because they engaged well:  

 

“Felt like you didn’t have to sell it - felt naturally important to people” (C1). 

 

Both psychologists also felt that the interactive delivery was well 

received:  

 

“The role plays went down very well” (C2). 

“Role play brings the ideas to life. Powerpoint only can be bit dry” (C1). 
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Group Cohesion 

Echoing feedback from the participants, the psychologists observed that 

participants “became more comfortable with others over time” (C1) and that 

there was a sense of support within the group: 

 

“Lovely to see people showing compassion to each other early on” (C2). 

 

Both psychologists reported that engaging in self-practice facilitated the 

therapeutic alliance: 

 

“Using it on myself helped me relate to the group” (C1).   

“Joining in the check-ins made me feel connected to everyone” (C2). 

 

5. Outcome measures administration 

At the first session, when the questionnaires were given to attended 

participants (n=10) to complete at home, seven (70%) returned the 

questionnaires; at the final session when the questionnaire was administered 

within the session, 100% of attended participants completed the questionnaires. 

Two themes were identified from the psychologists’ comments on 

outcome measures: ‘administration’ and ‘capacity’. Both psychologists 

commented that questionnaires should be administrated within the session to 

increase response rates. One psychologist reported that at the final session, 

one of the participants who did not return the questionnaire after the first 

session struggled to complete the questionnaire without assistance. This led to 

the comment that: 

“We should make sure people have help if they need it (to complete the 

questionnaires)” (C1). 

 

Discussion 

 

Compassion focused therapy (CFT) was designed to help individuals 

with high levels of shame and self-criticism to regulate their threat system 

through developing their capacities to experience compassion. There is 

emerging evidence that CFT is associated with positive outcomes in people with 
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psychosis (Braehler, Gumley, et al., 2013; Laithwaite et al., 2009; Mayhew & 

Gilbert, 2008). The present study provides preliminary evidence of feasibility 

and acceptability of group CFT for psychosis in a secondary care community 

mental health service. 

A higher attrition rate (45%) was found compared to previous studies of 

group CFT for psychosis: 18 % in Braehler, Gumley, et al (2013) and 5% in 

Laithwaite et al (2009), but it is worth noting that the latter was conducted within 

an inpatient setting. The present attrition rate could partly be explained by the 

psychologists’ admission that they took an inclusive approach on participant 

selection and some of the participants who dropped out did not demonstrate 

high level of commitment at the selection assessment. Participants also 

reported finding the physical environment (e.g., overcrowded waiting room) 

less-than-ideal, which some cited as part of the reasons for dropping out. 

Among participants who completed the group, the average number of 

sessions attended in the present study (88%) was higher than that reported in 

Braehler, Gumley, et al’s (2013) study (75%). This suggests that the present 

group had high acceptability among those who completed the group. It is of 

note that one of the participants who dropped out subsequently requested and 

received individual CFT, suggesting that they found the group content 

acceptable. 

There was an apparent trend for improvement in the four participants for 

whom quantitative data was available for the start and end of the group. 

Consistent with previous research on group CFT for psychosis (Braehler, 

Gumley, et al., 2013; Laithwaite et al., 2009), depression symptoms reduced 

and general psychological wellbeing improved. 

Self-compassion scores increased although the changes did not 

represent a change in strength threshold. This is comparable to previous 

findings: Laithwaite et al (2009) reported non-significant increases in self-

compassion scores and two of the three participants in Mayhew and Gilbert’s 

(2008) case series had no major increases in self compassion scores. It is 

noteworthy that all participants for whom data was available had scores 

representing moderate or high level of self-compassion at the start of the group.  

Similarly, Mayhew and Gilbert (2008) reported that all three participants rated 

themselves as highly compassionate at the start; these participants later 
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reported that their understanding of self-compassion changed after the 

intervention. 

The participants reported that their awareness of self-compassion (and 

lack of) improved over time. Similarly, Laithwaite et al (2009) and Mayhew and 

Gilbert (2008) observed that many participants struggled to relate the concept to 

themselves. Laithwaite et al. (2009) suggested that the self-report of 

compassion may be different for individuals who had little experience of 

compassion from others during critical developmental periods. Indeed, Neff 

(2003b) suggested that the sensitivity of the Self Compassion Scale is limited 

when individuals lack awareness of the extent to which they lack self-

compassion. Given that psychosis has been associated with reduced insight 

(Amador & Gorman, 1998) and impaired emotional processing (Trémeau, 

2006), self-reported measures of self-compassion may not be the most 

appropriate for evaluation of CFT for this client group. One alternative option 

would be to use a qualitative approach to assess self-compassion, as was used 

in Braehler, Gumley et al’s study (2013). However, this would increase the time 

burden for both the clinicians and the participants, thus may not be necessarily 

applicable for routine use in a clinical setting. Another alternative option would 

be to focus on measuring changes in shame or self-criticism rather than self-

compassion, given that CFT was designed to target shame and self-criticism 

(Gilbert, 2006, 2014) and these measures have been widely used with 

individuals with psychosis (Carden et al., 2020). Changes in shame and self-

criticism scores have also been observed after receiving CFT (Laithwaite et al., 

2009; Mayhew & Gilbert, 2008). 

Feedback from both participants and clinicians suggested that the group 

content and delivery was highly acceptable. Participants also reported feeling 

increasingly comfortable and connected to others over time. Facilitating social 

safeness was recommended to reduce the power imbalance between 

participants and the clinicians (Braehler, Harper, et al., 2013). A sense of social 

safeness may be particularly important in this client group due to the high 

prevalence of shame and social anxiety (Birchwood et al., 2007; Wood & Irons, 

2016). Participants’ comments on the over-crowded waiting room highlighted 

that creating a sense of social safety during the waiting time is also important. 

Feedback from the participants suggest that there was good therapeutic 

alliance, which has been suggested as particularly important for individuals with 
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psychosis (Shattock et al., 2018).  Both psychologists reported that personal 

practice of self-compassion exercises helped them relate to the participants. 

Given that common humanity – viewing one’s experiences as part of the human 

condition rather than isolating and shaming is one of the key constructs of 

compassion (Neff, 2003a), the clinicians’ sharing of personal experiences can 

help de-shame the client’s experience (Gale et al., 2017). There is evidence 

that therapist’s self-practice of compassion-based exercises is associated with 

increased compassion and empathy for clients as well as self-compassion, job 

satisfaction and psychological wellbeing (Bibeau et al., 2016; Gale et al., 2017; 

Scarlet et al., 2017; Yela et al., 2020).  

The group cohesion reported by both participants and the psychologists 

is consistent with the idea that group CFT may have additional therapeutic 

value compared to individual CFT because of opportunities afforded to promote 

a sense of common humanity (Braehler, Gumley, et al., 2013). Although a 

comparison between group and individual CFT is not yet possible due to a lack 

of studies evaluating effectiveness of individual CFT (Craig et al., 2020), it has 

been suggested that CFT is particularly suitable for delivering in a group format 

because of the focus on affiliative experiences (Judge et al., 2012). It has also 

been suggested that providing a sense of shared experiences for participants 

constitute an experiential learning of the impact of compassion (Gilbert, 2010). 

 

PPE Consultation 

The results were discussed with a person with personal experience 

(PPE) of psychosis, CFT and the running of support groups for people with 

psychosis. Two service recommendations (3 and 8, see below) were developed 

together with the PPE. Specifically, the PPE discussed the power imbalance 

between the clinicians and the participants, and suggested that the sense of 

common humanity may be further facilitated if the clinicians explicitly state that 

they are taking part as a fellow human (rather than a clinician) at the check in. 

 

Recommendations 

Based on the present findings, the following recommendations are made: 

1. Outcome measures should be administered at the selection assessment to 

gain baseline data and to allow for assessment of abilities to complete the 

questionnaires. 
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2. Expected commitment to attendance should be explicitly defined at the 

selection assessment, for example by stating the minimum number of 

sessions one is expected to attend. 

3. Given issues with the small waiting area, participants should be allowed to 

wait in the group room if they arrive early. 

4. Repetition slides to be omitted to condense the content to 12 sessions. 

There should be no fewer than 12 sessions as recommended by a 

systematic review of CFT (Craig et al., 2020). 

5. Audio or video recordings of guided exercises should be provided to 

facilitate participants’ practice between sessions.  

6. The maximum group size should not exceed 10. 

7. Clinicians should engage with private practice of CFT exercises and take 

part in the weekly check-in. 

8. At the check-in, clinicians should explicitly state that they are taking part as 

a fellow human rather than a clinician, to help reduce the power imbalance. 

9. Participants’ care coordinators should be provided with CFT training to 

facilitate CFT practice outside of the sessions.  

10. Self-Compassion Scale (Neff, 2003b), Relational Compassion Scale 

(Hacker, 2008) and PHQ-9 (Kroenke & Spitzer, 2002) should be omitted to 

reduce time burden. 

11. Warwick-Edinburgh Mental Well-being Scale (WEMWBS) (Tennant et al., 

2007) should continue to be included. 

12. The Other As Shamer Scale – 2 (OAS2) (Matos et al., 2015) should be 

included. The OAS2 contains eight items and is a valid and reliable 

measure of external shame, shortened from the original OAS (Allan et al., 

1994; Goss et al., 1994), which has been widely used in research with 

individuals with psychosis (see Carden et al., 2020). 

13. Outcome measures should be administered weekly and as part of the 

session to monitor changes. 

14. Support (e.g., from group facilitator or support worker) to complete outcome 

measures should be available if a need is identified at selection 

assessment. 

15. Participant feedback on the group should be collected at the end of each 

session to reduce demand and biases of memory. 
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Recommendations to the service 

An executive report including service recommendations was produced for 

the service. 

 

Strengths and Limitations 

This study was conducted as part of routine clinical practice with a more 

inclusive criteria than previous research studies, and as such has good 

ecological validity for group CFT for psychosis in the community setting.  

This study provides preliminary evidence that group CFT for psychosis is 

feasible in this particular service. However, generalisation to other NHS 

community services is unknown because the sample size was small and there 

was no control group. Many of the recommendations made based on the 

present results are thus specific to the service. 

Another limitation is that the qualitative data was analysed by the same 

author. Similarly, the small number of participants for whom quantitative data 

was available limited the examination of the impact of the group on participants’ 

wellbeing.  

 

Research Suggestions 

Further single-site feasibility and acceptability studies including multiple 

cohorts would help refine the group content and delivery. A multi-site trial would 

be helpful to establish feasibility and acceptability of group CFT for this client 

group in the community setting. Comparing group CFT and other psychological 

interventions would help establish the relative efficacy of group CFT. It may also 

be helpful to examine the effect of involving care coordinators on participant 

outcome.  

 

Conclusion 

This study examined the feasibility and acceptability of group CFT for 

individuals with psychosis in a CMHT. There is preliminary evidence that a CFT 

group in this service is feasible. Practical difficulties surrounding the 

administration of outcome measures led to a lack of quantitative data to 

examine the impact of the group on participants. However, the existing data 

suggests a trend of improvement in self- and relational compassion and 

psychological wellbeing. Qualitative feedback from clinicians and participants 
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suggest that the group was acceptable. Recommendations were made to the 

service to improve the group. Further research is needed to examine the 

feasibility, acceptability and effectiveness of group CFT for psychosis in this 

particular service as well as the wider NHS context. 
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Validity of the Breath Counting Task as a Behavioural Measure of 

Present Moment Awareness and Meta-awareness 

 

Rooted in ancient Buddhist teaching, mindfulness has been 

conceptualised as a psychological capacity related to attention and awareness 

in the scientific community (Baer, 2019). Although several technical definitions 

of mindfulness have been proposed, there is a general consensus that 

mindfulness has two elements: the present moment awareness itself and the 

qualities of the awareness (e.g., on purpose, compassionate and non-

judgmental [Kabat‐Zinn, 2003, 2005]) (Baer, 2019). Mindfulness has also been 

conceptualised both as a dispositional, trait-like general tendency and a skillset 

that can be learnt and developed with practice (Brown & Ryan, 2003). 

Cross-sectional studies have found self-reported dispositional 

mindfulness to be negatively associated with psychological distress such as 

depression and anxiety symptoms, and positively associated with psychological 

wellbeing (Keng et al., 2011; Tomlinson et al., 2018). Self-reported dispositional 

mindfulness has also been shown to be negatively associated with rumination 

(Tomlinson et al., 2018), a process of repetitively thinking about negative mood 

states (Nolen-Hoeksema, 1991; Nolen-Hoeksema et al., 2008) that is 

considered a maladaptive coping strategy and has been linked to psychological 

distress (Aldao et al., 2010; Nolen-Hoeksema et al., 2008; Sellers et al., 2018).  

Mindfulness has been shown to be amendable to change. Mindfulness-

based interventions (MBI) have been found to be effective at increasing self-

reported mindfulness (Quaglia et al., 2016; Visted et al., 2015), reducing 

psychological distress and improving wellbeing in both clinical and non-clinical 

populations (de Vibe et al., 2017; Gu et al., 2015; Keng et al., 2011; Kuyken et 

al., 2016). MBI have also been shown to reduce rumination in clinical 

(Geschwind et al., 2011; van Aalderen et al., 2012) and non-clinical populations 

(N. D. Anderson et al., 2007; Feldman et al., 2010; Hwang et al., 2017; Jain et 

al., 2007). 

 

Self-report Mindfulness Measures 

Self-report questionnaires of mindfulness such as the Mindful Attention 

Awareness Scale (MAAS) (Brown & Ryan, 2003) and the Five Facet 
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Mindfulness Questionnaire (FFMQ) (Baer et al., 2006) have been the most 

commonly used measure of mindfulness in research (Baer, 2019; Davidson & 

Kaszniak, 2015; Van Dam et al., 2018). Although these questionnaires have 

reasonable psychometric properties (Baer, 2019), a number of limitations have 

been highlighted. One key limitation concerns the constructs of mindfulness 

used to develop these questionnaires.  Although there is an overlap between 

the constructs used, considerable differences exist, therefore facets used in 

mindfulness questionnaires range from one to eight, and scores on these 

questionnaires typically have low to moderate correlations for the same 

individuals (Grossman, 2011). With these questionnaires measuring different 

constructs and facets of mindfulness, robust comparisons between research 

findings cannot reliably be drawn.  

As with all self-report measures, the validity of mindfulness 

questionnaires is vulnerable to confounds such as demand characteristics, 

retrospective bias and social-desirability bias (Grossman, 2011; Van Dam et al., 

2018). Cognitive dissonance, in the sense that individuals who have received 

MBI may wish for improvement in mindfulness following effort expended on MBI 

and home practice, can also lead to biases in their responses (Grossman, 

2011). The possibility that MBI may increase one’s quality of introspection gives 

rise to a further concern: individuals who have received MBI may respond more 

“accurately” to the questionnaires than individuals in the control group(s) (Van 

Dam et al., 2018). Given these limitations, it has been suggested that 

mindfulness measures should be renamed to include a clear description of the 

psychological characteristic(s) or process(es) measured (Grossman, 2011). It 

has also been recommended that behavioural measures should be developed 

(Davidson & Kaszniak, 2015; Garland & Gaylord, 2009; Van Dam et al., 2018). 

 

Breath Counting Task (BCT) as a Present Moment Awareness Measure 

The Breath Counting Task (BCT) (Levinson et al., 2014) was designed 

as a behavioural measure of present moment awareness, operationalised as 

breath counting accuracy. Participants are instructed to count their breaths from 

one to nine. As they are counting their breaths, a key on the computer must be 

pressed following each of the first eight breaths, with a different key to be 

pressed following the ninth breath. Accuracy of breath counting is used to index 
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present moment awareness. The BCT has been shown to have good 

psychometric properties, including criterion validity – a strong correlation with 

established measures of the same construct, and convergent validity – a strong 

relationship with measures of related constructs (VandenBos, 2007). More 

specifically, breath counting accuracy has been shown to be positively 

correlated with self-reported mindfulness as measured by MAAS and FFMQ, 

showing criterion validity; breath counting accuracy has also been shown to 

correlate with better mood, higher probe-caught meta-awareness and less mind 

wandering as measured by a self-report questionnaire, showing convergent 

validity (Levinson et al., 2014; Tortella-Feliu et al., 2020; Wong et al., 2018). 

Recent studies have found BCT to be sensitive to changes following MBI (Isbel 

et al., 2020; Tortella-Feliu et al., 2020). 

Consideration of incremental validity, defined as the degree to which a 

measure assesses a phenomenon in comparison with other measures, is 

important in the evaluation of newly developed measures (Cronbach & Gleser, 

1965; Haynes & Lench, 2004; Hunsley & Meyer, 2003). Incremental validity can 

be evaluated in many ways. For example, incremental convergent validity refers 

to the additional proportion of variance explained by a new measure over 

existing measures (Haynes & Lench, 2004). Given the theoretical and clinical 

relevance of research investigating the mechanisms through which MBI impacts 

on treatment outcomes (Guendelman et al., 2017; van der Velden et al., 2015), 

the incremental convergent validity is particularly important when evaluating 

BCT as a measure of present moment awareness, a dimension of mindfulness.  

To date, the incremental value of BCT in explaining the variation in theoretically 

related constructs after MBI over existing measures has not been evaluated.   

 

Meta-awareness, Mind Wandering and Mindfulness 

A distinction has been drawn between conscious and meta-conscious 

cognitive processes (Schooler, 2002; Schooler et al., 2011; Smallwood & 

Schooler, 2015). Consciousness refers to cognitive processes such as feeling 

and thinking; meta-consciousness, also known as meta-awareness, refers to 

one’s explicit awareness of the processes occurring in consciousness 

(Schooler, 2002; Schooler et al., 2011). One example of meta-awareness is 
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when one notices that one’s attention has wandered from a task, such as while 

reading (Schooler, 2002).  

Meta-awareness is considered a key dimension of mindfulness and has 

been proposed as one of the mechanisms through which MBI impacts on 

psychological distress and wellbeing (Bernstein et al., 2015, 2019; Jankowski & 

Holas, 2014; Vago & David, 2012). Although the terms meta-awareness, meta-

cognitive awareness and decentering are often used interchangeably in the 

literature (Bernstein et al., 2015; van der Velden et al., 2015), considerable 

differences exist between conceptualisations. For example, Teasdale (2002) 

defined meta-cognitive awareness as the ability to observe thoughts and 

feelings as transient and automatic events in the mind, while Bernstein et al. 

(2015, 2019) defined decentering as the ability to shift experiential perspective 

and proposed that meta-awareness is one of the psychological processes 

underlying decentering. In their model of decentering, Bernstein et al. (2015, 

2019) adopted the characterisation of meta-awareness as the explicit 

awareness of the processes occurring in consciousness, such as when one 

becomes aware of one’s mind wandering (Schooler, 2002; Schooler et al., 

2011; Smallwood & Schooler, 2015). This study follows Bernstein et al. (2015, 

2019) and uses Schooler et al.’s (2002, 2011, 2015) characterisation of meta-

awareness. 

Both self-report questionnaires and behavioural measures have been 

used to measure meta-awareness (Bernstein et al., 2019). Behavioural 

measures of meta-awareness can broadly be divided into two approaches: self-

caught and probe-caught (Smallwood & Schooler, 2015). The self-caught 

approach requires participants to spontaneously indicate when they notice that 

their attention has wandered from a task, thus can be understood as a measure 

of mind wandering with meta-awareness; the probe-caught approach involves 

stopping participants during a task to ask if their attention has wandered, thus 

can be understood as a measure of mind wandering without (spontaneous) 

meta-awareness (Smallwood & Schooler, 2015). Research has shown that 

mind wandering with and without meta-awareness have distinct cognitive and 

neural correlates, and are therefore likely to be distinct cognitive processes 

(Christoff et al., 2009; Smallwood & Schooler, 2015).  
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The distinction between mind wandering with and without meta-

awareness is often overlooked in research. For example, in arguing that thought 

content and intentionality must be taken into account when understanding the 

links between mind wandering and psychological distress (Marchetti et al., 

2016; Welz et al., 2018), little attention was paid towards the theoretical 

implications of the different methodological approaches to measuring mind 

wandering. Similarly, in reviewing existing methodologies for studying 

metacognitive processes, Bernstein et al (2019) described methodological 

differences of the probe-caught and self-caught approaches to measuring meta-

awareness, but offered no discussion on the theoretical and clinical implications 

of the meta-awareness data obtained through these different approaches.  

The implication of using different methodologies to study meta-

awareness is also overlooked in the mindfulness literature. For example, in a 

systematic review identifying meta-awareness as one of the mechanisms of 

change in MBI (van der Velden et al., 2015), the three randomised controlled 

trials included used self-report questionnaire (Bieling et al., 2012) and semi-

structured interviews to assess meta-awareness (Hargus et al., 2010; Teasdale 

et al., 2002). The authors of the review did not discuss the theoretical 

implications of these methodologies. Given that different meta-awareness 

measures assess different process(es) with varied psychometric performance 

(Bernstein et al., 2019), taking into account the heterogeneity of meta-

awareness measures is important when synthesising the body of existing 

research and when selecting a measure for research or clinical purpose.     

 

BCT as a Meta-Awareness Measure 

Given that participants are instructed to spontaneously indicate when 

they think they have made a mistake during breath counting (i.e., that their mind 

has wandered away from the task), the BCT is a potential self-caught measure 

of meta-awareness. Two types of error are recorded on the BCT: self-caught 

errors, when participants indicate that they have made a mistake by pressing a 

specific key to “reset” the counting cycle; and unaware errors, when errors are 

not followed by a reset. Extending Levinson et al.’s (2014) validation study of 

BCT, Wong et al. (2018) analysed the error data and reported that unaware but 

not self-caught errors were positively correlated with attention lapses as 
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measured on a psychomotor vigilance task, while self-caught but not unaware 

errors were positively correlated with self-reported mind wandering as 

measured by a questionnaire. Given that both error types had reasonable-to-

good test-retest reliability (Wong et al., 2018), BCT has potential as a meta-

awareness measure. Because the frequency of self-caught errors depends on 

breath counting accuracy (high accuracy would mean little or no error of either 

type), self-caught error frequency alone is thus not a good index of meta-

awareness. Instead, the frequency of self-caught errors considered in relation to 

unaware errors can be used to indicate meta-awareness – one would expect an 

individual who makes more self-caught than unaware errors to have a higher 

level of meta-awareness than another individual who makes more unaware than 

self-caught errors, ceteris paribus. No study to date has examined the 

psychometric properties of BCT as a self-caught measure of meta-awareness. 

 

Aims 

 This study seeks to examine the criterion, convergent and incremental 

validity of the BCT as measures of present moment awareness and meta-

awareness. The following hypotheses were tested: 

1. Breath counting accuracy would be positively associated with self-

reported mindfulness on FFMQ at baseline, suggesting criterion validity 

2. Breath counting accuracy would be negatively associated with 

psychological distress and rumination at baseline, suggesting convergent 

validity 

3. Meta-awareness would be positively associated with breath counting 

accuracy and self-reported mindfulness, and negatively associated with 

psychological distress and rumination at baseline, suggesting convergent 

validity 

4. Breath counting accuracy and meta awareness would change in the 

same direction as self-reported mindfulness following MBI, suggesting 

sensitivity to change 

5. Breath counting accuracy and meta-awareness would predict 

psychological distress and rumination beyond self-reported mindfulness 

following MBI, suggesting incremental convergent validity 
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Method 

 

Design and Procedure 

This study uses a retrospective design, and analyses data previously 

collected from a mindfulness training programme for schoolteachers in Spain. 

Ethical approval was obtained from the University of Bath ethics committee 

(PREC reference number 19-288) (Appendix 3.1). This study was pre-

registered on Open Science Framework (OSF) (DOI: 

10.17605/OSF.IO/PRC78). Feedback on the original research proposal was 

provided by a person with personal experience (PPE) of using mental health 

services as part of the University of Bath project approval process. The PPE 

expressed interest in the BCT as a potential alternative outcome measure for 

mindfulness groups. 

Participants attended an 8-week group MBI with 1.5-hour session a 

week, taught by an experienced mindfulness teacher. The course content and 

structure was adapted from the MindUp programme (The Goldie Hawn 

Foundation, 2008), a 15-lesson curriculum originally designed as a classroom-

based programme for school pupils. Participants were not financially 

compensated for taking part in the programme. 

 

Participants 

Participants were 100 teachers from 40 schools in Spain recruited through the 

Inca Teacher Centre (CEP). Only participants with no prior experience of 

mindfulness meditations or training were recruited. All participants included in 

the analysis attended more than 70% of the mindfulness programme. 

Participants completed a demographics questionnaire. Seventy-nine of the 

participants were female (79%), and the majority were in employment (91%). 

Table 3.1 shows the demographics information collected.  
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Table 3.1 

Demographics Information 

Demographic % 

Gender 
Female 
Male 

Age 
25-34 
35-44 
45-54 
55 and above 
 

Education 
Bachelor’s Degree 
Masters 
 

Marital Status 
Single 
Married 
Divorced/Windowed 
 

Employment Status 
Employed Full-time 
Employed Part-time 
Unemployed 

 
79 
21 
 
40 
44 
10 
6 
 
 
41 
59 
 
 
67 
28 
5 
 
 
73 
18 
9 

 

 

Measures 

All measures were administered at a university laboratory on an individual 

basis. The measures were administered twice: one week before the first 

session (baseline) and within one week of the final session of the mindfulness 

programme (post-MBI).   

 

Self-reported Mindfulness 

The Five Facet Mindfulness Questionnaire (FFMQ) (Baer et al., 2006) 

contains 39 items to measure the tendency to be mindful in everyday life. All 

items used a 5-point Likert scale and higher scores indicate higher self-reported 

mindfulness. The FFMQ has good internal consistency in non-clinical adult 

samples (Cronbach's alpha = 0.91) (Baer et al., 2006). 
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Present Moment Awareness and Meta-awareness 

The Breath Counting Task (BCT) (Levinson et al., 2014) is a 

computerised, behavioural measure designed to assess present moment 

awareness through measuring breath counting accuracy. The E-Prime 2.0 

software (Psychology Software Tools, Pittsburgh, PA) was used for the BCT. 

For 15 minutes, participants are instructed to count their breaths while pressing 

one key on the computer following each of the first eight breaths, and a different 

key following the ninth breath. The breath counting accuracy score, used to 

index present moment awareness, is the percentage of correct sequences 

recorded. As a measure of present moment awareness, the BCT has moderate 

test-retest reliability (ICC = .60), acceptable internal consistency (split-half 

reliability r = -.57). It also has good convergent and criterion validities, with 

breath counting accuracy positively correlated with self-reported mindfulness on 

MAAS and FFMQ. (Levinson et al., 2014).   

Meta-awareness data was collected through experience sampling. 

During breath counting, participants are instructed to spontaneously indicate 

when they think they have made a mistake by pressing a specific key to “reset” 

the counting cycle. Therefore errors were recorded as either self-caught or 

unaware (when errors were not followed by a reset). Participants were assigned 

to high or lower meta-awareness group depending on the frequency of self-

caught errors they made in relation to unaware errors. Participants whose self-

caught errors made up half or more of the total errors (the sum of self-caught 

and unaware errors) were assigned to the higher meta-awareness group; 

participants whose self-caught errors made up fewer than half of the total errors 

were assigned to the lower meta-awareness group.  

 

Rumination 

The brooding subscale of the Ruminative Scale (RS) (Treynor et al., 

2003) was used. The RS is a self-report measure of rumination in response to 

symptoms of negative emotion and has two subscales (brooding and reflective 

pondering). It is a shorter version of the Ruminative Response Scale (RRS) 

(Nolen-Hoeksema & Morrow, 1991) designed to be unconfounded with 

depression content (Treynor et al., 2003). The brooding subscale contains 5 
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items, and each item is scored on a 4-point Likert scale. The RS has high level 

of internal reliability (Cronbach’s a =.85) (Treynor et al., 2003).  

 

Psychological Distress 

The Depression Anxiety Stress Scales (DASS-21) (Henry & Crawford, 

2005) contains three 7-item self-report scales: depression, anxiety and stress. 

The DASS-21 has good overall reliability (Cronbach's alpha = 0.93) and 

subscales are reliable measures of depression (Cronbach's alpha = 0.88), 

anxiety (Cronbach's alpha = 0.82) and stress (Cronbach's alpha = 0.90) (Henry 

& Crawford, 2005). 

 

Data cleaning and statistical analyses 

Statistical Package for Social Sciences (SPSS) V25 was used for data 

cleaning and analysis. Following Van den Broeck et al.'s (2005) 

recommendations, data cleaning procedures included screening (e.g., browsing 

of data tables and summary statistics), identifying errors (e.g., by checking the 

maximum and minimum possible scores for all measures) and data correcting 

(through communication with the dataset owner). 

Presence of outliers were checked prior to analysis. Z scores were 

computed for all outcome variables, and outliers were defined as z scores 

higher than 2.58 or lower than −2.58. There are outliers for post-MBI rumination 

scores. Given that 81% of participants had the minimum score of 5 at post-MBI, 

it is not surprising that post-MBI rumination was found to be positively skewed in 

preliminary analysis of data distribution. Because t-tests and regression 

analyses are considered robust to skewed distributions in the dependent 

variable (Li et al., 2012; Wilcox, 2012), non-parametric tests were not used on 

rumination data. 

An independent t-test was used to examine gender effects. Correlations 

were used to examine the cross-sectional relations between breath counting 

accuracy, self-reported mindfulness, psychological distress and rumination at 

baseline. Independent t-tests were used to examine the relationship between 

meta-awareness level and other variables. Paired-sample t-tests and 

McNemar’s test were used to compare baseline and post-MBI data. Following 

the recommendations of Haynes and Lench (2004) and Hunsley and Meyer 
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(2003), zero-order correlations and multiple hierarchical regression analyses 

were conducted to examine the incremental validity of breath counting accuracy 

and meta-awareness in predicting psychological distress and rumination at 

post-MBI. Post-MBI psychological distress and rumination were the dependent 

variables in two separate regression analyses. For each regression analysis, 

baseline scores were controlled for by entering them in the first step, post-MBI 

FFMQ was entered in the second step, post-MBI breath counting accuracy was 

entered in the third step and post-MBI meta-awareness was entered in the final 

step. Changes in variance accounted for from Step 2 to Step 3 and 4 indicated 

the incremental validity of breath counting accuracy and meta-awareness over 

FFMQ (Haynes & Lench, 2004; Hunsley & Meyer, 2003). 

 

 

Results 

 

Descriptive Statistics and Preliminary Results 

Independent-samples t-tests found no significant gender differences on 

the dependent variables. As shown in Table 3.2, paired-samples t-tests 

revealed that, following MBI, self-reported mindfulness increased, and 

rumination and psychological distress decreased. The proportion of participants 

whose DASS-21 subscale scores suggest moderate level or above of 

depression, anxiety and stress (Lovibond & Lovibond, 1995) were 10%, 64% 

and 42% respectively at baseline and 1%, 16% and 18% after MBI. Because 

meta-awareness level was determined using the frequencies of self-caught 

errors in relation to unaware errors, it was not possible to calculate meta-

awareness for the 15% of participants who made no self-caught or unaware 

errors at post-MBI. These participants were thus excluded from analyses of 

post-MBI meta-awareness data.   
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Table 3.2 

Scores at baseline, post-MBI and paired-sample t-tests  

Outcome variable Baseline 
M (SD) 

Post-MBI 
M (SD) 

Difference t p 

FFMQ 126.57 
(12.97) 

145.94 
(18.17) 

19.37 t (99) = -8.73 < .001 

BCT 
Breath counting 
accuracy 
 
Self-caught 
errors frequency 
 
Unaware errors 
frequency 
 

 

 
61.97 

(14.47) 
3.89 

(1.68) 
4.91 

(2.20) 

 
76.55 

(12.28) 
1.38 

(0.95) 
1.64 

(1.24) 

 
14.58 

 
-2.51 

 
-3.27 

 
t (99) = -21.15 

 
t (99) = 21.66 

 
t (99) = 23.75 

 
< .001 

 
< .001 

 
< .001 

DASS-21 19.69 
(8.58) 

 

11.18 
(5.62) 

-8.51 t (99) = 16.59 < .001 

Rumination 13.66 
(5.49) 

5.41 
(1.30) 

-8.25 t (99) = 14.22 < .001 

FFMQ = Five Facet Mindfulness Questionnaire (Baer et al., 2006), BCT = Breath 

Counting Task (Levinson et al., 2014), DASS-21 = Depression Anxiety Stress Scales 

(Henry & Crawford, 2005), Rumination = brooding subscale of the Ruminative Scale 

(Treynor et al., 2003) 

 

 

Hypothesis I. Breath counting accuracy would be positively associated 

with self-reported mindfulness on FFMQ at baseline, suggesting criterion 

validity 

As predicted, breath counting accuracy is significantly positively 

correlated with self-reported mindfulness on the FFMQ at baseline (r = .89, p 

<.001). Breath counting accuracy is also significantly positively correlated with 

all subscales of the FFMQ (r = .31 – .68, all p < .001 except for non-reactivity to 

inner experiences, when p < .01).  
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Hypothesis II. Breath counting accuracy would be negatively associated 

with psychological distress and rumination at baseline, suggesting 

convergent validity 

As hypothesised, at baseline, breath counting accuracy is significantly 

negatively correlated with both psychological distress (r = - .80, p < .001) and 

rumination (r = -.75, p < .001). 

 

Hypothesis III. Meta-awareness would be positively associated with breath 

counting accuracy and self-reported mindfulness, and negatively 

associated with psychological distress and rumination at baseline, 

suggesting convergent validity 

As shown in Table 3.3, at baseline, participants with higher meta-

awareness (i.e. those whose self-caught errors made up half or more of the 

total errors)  showed significantly higher breath counting accuracy, reported 

higher self-reported mindfulness on FFMQ, lower psychological distress and 

rumination score than those with lower meta-awareness. This hypothesis was 

thus supported. 

 

Table 3.3 

Descriptive statistics and independent sample t-tests comparing participants in 

the lower and higher meta-awareness groups at baseline 

 BCT - Meta-awareness   

Measures Low 
M (SD) 

High 
M (SD) 

t p 

BCT - breath counting 
accuracy  
 

57.85 (13.34) 70.33 (13.14) t (98) = -4.42 <.001 

FFMQ 
 

122.93 (11.59) 133.97 (12.61) t (98) = -4.35 <.001 

DASS-21 
 

22.54(6.55) 13.91(9.36) t (98) = 5.35 <.001 

Rumination 
 

15.19 (4.79) 10.55 (5.57) t (98) = 4.32 <.001 

FFMQ = Five Facet Mindfulness Questionnaire (Baer et al., 2006), BCT = Breath 

Counting Task (Levinson et al., 2014), DASS-21 = Depression Anxiety Stress Scales 

(Henry & Crawford, 2005), Rumination = brooding subscale of the Ruminative Scale 

(Treynor et al., 2003) 
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Hypothesis IV. Breath counting accuracy and meta awareness would 

change in the same direction as self-reported mindfulness following MBI, 

suggesting sensitivity to change 

As shown in Table 3.2, breath counting accuracy increased significantly 

following MBI. As shown in Table 3.4, a McNemar’s test showed a significant 

difference in the proportion of participants showing higher meta-awareness at 

baseline compared to post-MBI: 32 participants who showed a lower level of 

meta-awareness pre-MBI showed a higher level of meta-awareness post-MBI, 

while only three participants showed the reverse pattern (McNemar’s χ2(1) = 

8.60, p = <.01). Therefore, both breath counting accuracy and meta-awareness 

increased alongside self-reported mindfulness following MBI, and this 

hypothesis was supported. 

 

Table 3.4 

Number of participants assigned to the lower and higher meta-awareness (MA) 

groups (n=85) 

Measure 
administration time 
points 

Lower MA Higher MA 

Baseline 63 22 

 Lower MA Higher MA Lower MA Higher MA 

Post-MBI 31 32 3 19 

 

 

Hypothesis V. Breath counting accuracy and meta-awareness would 

predict psychological distress and rumination beyond self-reported 

mindfulness following MBI, suggesting incremental validity 

Post-MBI rumination was found to be negatively correlated with post-MBI 

self-reported mindfulness only (r = - .42, p < .001). Post-MBI psychological 

distress was found to be positively correlated with baseline psychological 

distress (r = .72, p < .001), negatively correlated with baseline and post-MBI 

self-reported mindfulness (r = - .63, p < .001 and r = - .24, p = .13 respectively), 
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baseline and post-MBI breath counting accuracy (r = - .51, p < .001 and r = - 

.40, p < .001 respectively) and baseline meta-awareness (r = - .20, p = .03). 

When a regression analysis was conducted by entering the percentage 

of self-caught errors over total errors into the regression model directly (i.e., with 

meta-awareness treated as a continuous variable), histograms and P-P plots 

showed that the normal distribution of residuals and homoscedasticity 

assumptions were violated. Therefore, meta-awareness level, a dichotomous 

variable representing whether participants were divided into the high and low 

meta-awareness groups, was used for the regression analyses. 

When a regression analysis was conducted with post-MBI rumination as 

the dependent variable, histograms and P-P plots showed that the normal 

distribution of residuals and homoscedasticity assumptions were violated. This 

is perhaps unsurprising given that 81% of participants had the minimum 

rumination scores. It was therefore not possible to test the incremental validity 

of breath counting accuracy and meta-awareness to predict rumination following 

MBI over FFMQ. 

When a regression analysis was conducted with post-MBI psychological 

distress as the dependent variable, inspection of Variance Inflation Factor (VIF) 

and tolerance values revealed no multicollinearity problems in the regression 

analyses. Histograms and P-P plots showed that the normal distribution of 

residuals and homoscedasticity assumptions were met. The Durbin-Watson 

statistic showed that the assumption of independence of residuals was also 

met. Baseline scores entered in the first predictor block significantly accounted 

for 55% of the variance and the addition of post-MBI FFMQ significantly 

accounted for an additional 6% of the variance (t = 3.31, p = .001); breath 

counting accuracy entered at the next step was not a significant predictor; meta-

awareness added at the final step significantly accounted for an additional 2% 

of the variance (t = 2.14, p = .035). This hypothesis thus was partially 

supported. Table 3.5 shows the regression analysis results. 

A post hoc power analysis was conducted for the regression analysis 

with psychological distress as the dependent variable using G*Power 3.1. With 

an effect size of 0.24 which was calculated from variance explained and 

residual variance, an alpha value of 0.01, a sample size of 85 and three tested 

predictors and seven total predictors, the power calculation yielded a power 
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value of 0.89. Therefore the regression analysis has a medium effect size and is 

sufficiently powered (Cohen, 1988). 

 

Table 3.5 

Hierarchical multiple regression analysis predicting psychological distress from 

baseline scores, breath counting accuracy and meta-awareness 

Predictors 
 

ΔR2 B SE B β 95% CI F 
change 

p 

Step 1 .55     24.54 <.001 
Baseline DASS-21  .43 .08 .62 0.27, 0.60  <.001 
Baseline FFMQ  -.15 .07 -.31 -0.29, -0.10  .036 
Baseline breath counting 
accuracy 

 .06 .06 .13 -0.06, 0.17  .312 

Baseline meta-awareness  .84 .90 .08 -0.94, 2.62  .351 
        
Step 2 .06     10.93 .001 
Post-MBI FFMQ 
 

 .06 .20 .24 0.03, 0.10  .001 

Step 3 .01     2.04 .157 
Post-MBI breath counting 
accuracy 

 .08 .60 .18 -0.03, 0.20  .157 

        
Step 4 .02     4.60 .035 
Post-MBI meta-
awareness 

 1.56 .73 .16 0.11, 3.01  .035 

FFMQ = Five Facet Mindfulness Questionnaire (Baer et al., 2006), BCT = Breath Counting 

Task (Levinson et al., 2014), DASS-21 = Depression Anxiety Stress Scales (Henry & 

Crawford, 2005), Rumination = brooding subscale of the Ruminative Scale (Treynor et al., 

2003) 

 

 

Discussion 

 

This study replicated and extended Levinson et al.’s (2014) and Wong et 

al.’s (2018) studies to examine the psychometric properties of the BCT as 

measures of present moment awareness and meta-awareness. Consistent with 

the previous studies, breath counting accuracy was found to be positively 

correlated with self-reported mindfulness. Additionally, breath counting accuracy 

was found to be negatively associated with psychological distress and 

rumination, and sensitive to changes following MBI. Meta-awareness as 

indexed by participant’s dominant type of errors made when counting breath 

(self-caught or unaware errors) was positively associated with breath counting 
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accuracy and self-reported mindfulness, and negatively associated with 

psychological distress and rumination. Meta-awareness was also found to be 

sensitive to the effect of MBI and had incremental validity over self-reported 

mindfulness in accounting for the variances in psychological distress following 

MBI. 

Operationalising present moment awareness as breath counting 

accuracy, the BCT (Levinson et al., 2014) was developed as a behavioural 

measure of present moment awareness. This study replicated validation studies 

of BCT (Levinson et al., 2014; Wong et al., 2018) in demonstrating its criterion 

and convergent validity. At baseline, breath counting accuracy was positively 

correlated with self-reported mindfulness on FFMQ and negatively correlated 

with psychological distress and rumination. Consistent with MBI studies using 

the BCT to measure mindfulness changes (Isbel et al., 2020; Tortella-Feliu et 

al., 2020), breath counting accuracy as measured by BCT was sensitive to 

changes following MBI. The present findings thus provide additional evidence of 

the validity of BCT as a measure of present moment awareness. 

Extending the previous studies, the present study sought to examine the 

incremental validity of BCT. Because of the floor effect observed in participants’ 

rumination scores following MBI, it was not possible to establish the incremental 

validity of breath counting accuracy and meta-awareness over self-reported 

mindfulness to explain variances in rumination following MBI. Future validation 

of the incremental validity of the BCT for predicting rumination changes 

following MBI may consider using a sample with higher level of rumination, such 

as individuals with high level of depression symptoms. 

Contrary to prediction, it was found that breath counting accuracy did not 

predict variances in psychological distress following MBI beyond self-reported 

mindfulness. This finding could not be explained by a potential overlap of the 

variances explained by post-MBI self-reported mindfulness and breath counting 

accuracy because the two did not correlate significantly. One possible 

explanation is that the reduction of psychological distress following MBI is 

associated with dimension(s) of mindfulness other than present moment 

awareness.  This idea is consistent with previous findings that psychological 

distress and wellbeing are associated with some but not all facets of 

mindfulness (Haenen et al., 2016; Iani et al., 2017).  



121 

 

 

The present study extended previous validation studies of BCT (Levinson 

et al., 2014; Wong et al., 2018) and examined the psychometric properties of 

BCT as a measure of meta-awareness. Meta-awareness was operationalised 

as the ratio of self-caught to unaware errors made when counting breath. 

Participants whose self-caught errors made up half or more of the total errors 

(the sum of self-caught and unaware errors) were assigned to the higher meta-

awareness group; participants whose self-caught errors made up fewer than 

half of the total errors were assigned to the lower meta-awareness group. 

Compared to participants with lower level of meta-awareness, participants with 

higher level of meta-awareness reported higher self-reported mindfulness, 

displayed higher breath counting accuracy and reported lower psychological 

distress and rumination. Therefore, the present findings provide preliminary 

evidence that BCT has convergent validity as a measure of meta-awareness. 

Contrary to Wong et al. (2018) who reported that self-caught errors were 

not correlated with self-reported mindfulness on MAAS, the present study has 

found self-caught meta-awareness on the BCT to be positively correlated with 

self-reported mindfulness on FFMQ. One possible explanation is that while 

Wong et al. (2018) analysed the frequency of self-caught errors alone, the 

present study used the ratio of self-caught to unaware errors to determine meta-

awareness level. In other words, the self-caught error frequency used in Wong 

et al.’s (2018) study and the meta-awareness level used in the present study 

likely captured different phenomena. Given the positive association between 

self-reported mindfulness and breath counting accuracy (Levinson et al., 2014; 

Wong et al., 2018), self-reported mindfulness is by implication associated with 

fewer errors overall, therefore examining the frequency of self-caught errors 

alone may not capture one’s ability to notice one’s errors (meta-awareness). On 

the other hand, by taking into account the ratio of self-caught to unaware errors, 

the present study was likely better able to capture mind wandering with meta-

awareness. 

As predicted, MBI was associated with an increase in meta-awareness. 

This provides tentative evidence that BCT as a measure of meta-awareness is 

sensitive to change. This improvement in meta-awareness is unlikely to be due 

to practice effects, given the ten-week time gap between the two measure 

administration points and the good test-retest reliability of the BCT as a 
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measure of self-caught errors (ICC = .72) (Wong et al., 2018). Meta-awareness 

contributed significant additional variance of psychological distress over and 

beyond self-reported mindfulness. The present study thus provides the first 

evidence that BCT is sensitive to changes in meta-awareness and has 

incremental convergent validity over FFMQ. Although the amount of unique 

variance contributed by meta-awareness was modest in size, the present 

finding suggests that as a measure of meta-awareness, BCT provides 

information not captured by the FFMQ.  

The consideration of incremental validity of newly developed measures is 

important to establish its contribution and utility in comparison to existing 

measures (Haynes & Lench, 2004; Hunsley & Meyer, 2003). Further 

incremental validation of BCT as measures of present moment awareness and 

meta-awareness over existing measures will help clinicians and researchers 

select measures for their assessment or research objectives.  

Although meta-awareness is considered a dimension of mindfulness and 

has been linked to psychological distress and wellbeing (Bernstein et al., 2015, 

2019; Dunne et al., 2019; Jankowski & Holas, 2014; Vago & David, 2012; van 

der Velden et al., 2015), the definitions used in literature vary considerably 

(Bernstein et al., 2015; van der Velden et al., 2015). Despite the findings that 

mind wandering with and without meta-awareness are distinct cognitive 

processes with distinct cognitive and neural correlates (Christoff et al., 2009; 

Smallwood & Schooler, 2015), this distinction, along with the differences 

between self-caught and probe-caught approaches to measuring meta-

awareness (Smallwood & Schooler, 2015) have been largely overlooked in 

mindfulness research. Given that meta-awareness is also one of the key 

abilities addressed by other clinical interventions such as metacognitive therapy 

(Wells, 2011), Acceptance and Commitment Therapy (ACT) (Hayes et al., 

2004), and Dialectical Behaviour Therapy (DBT) (Linehan, 1993), the 

importance of defining the meta-awareness construct and validating meta-

awareness measures has implications beyond mindfulness research. Future 

research should adopt a nuanced and precise definition of meta-awareness and 

consider the theoretical and clinical implications of methodological differences in 

meta-awareness measures. 
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Mindfulness is generally considered to have two elements: present 

moment awareness itself and the qualities of the awareness (e.g., 

compassionate and non-judgemental) (Baer, 2019). Although the developers of 

the BCT (Levinson et al., 2014) and other researchers (e.g., Hadash & 

Bernstein, 2019) described the task as a behavioral measure of mindfulness, 

Levinson et al (2014) explicitly stated that the BCT was designed to assess 

present moment awareness. No claim was made by the developers about the 

use of BCT as a measure of the commonly agreed qualities of mindfulness such 

as compassionate and non-judgmental. Following the recommendation to 

rename mindfulness measures with a clear description of the psychological 

process(es) measured (Grossman, 2011), the present study considered the 

BCT as a behavioral measure of present moment awareness and meta-

awareness rather than a measure of mindfulness. Future efforts to describe and 

study BCT in this more precise manner would contribute towards the systematic 

investigations of the nuanced and multi-faceted constructs of mindfulness and 

meta-awareness and related phenomena. 

There has been much criticism of the validity of self-report questionnaires 

of mindfulness. Due to a lack of an universally agreed nuanced definition of 

mindfulness (Van Dam et al., 2018), questionnaires were developed using 

different constructs and as such do not measure the same phenomenon, as 

suggested by poor correlations between different mindfulness scales 

(Grossman, 2011). Self-report measures are also vulnerable to confounds such 

as demand characteristics, response biases and the effect of cognitive 

dissonance (Grossman, 2011; Van Dam et al., 2018). While behavioural 

measures such as the BCT have the potential to offer a more nuanced way to 

assess (specific facet[s)) of mindfulness than self-reported measures, threats to 

validity such as demand characteristics, cognitive dissonance and social-

desirability bias inevitably remain. For example, participants’ motivation to do 

well on the BCT may increase following MBI. This highlights the importance of 

enhancing and assessing validity in future research. For example, subjective 

task motivation ratings may be obtained and used to establish internal validity.  

There are other potential advantages of behavioural measures. Self-

reported questionnaires place time demand on both participants and clinicians – 

scoring of paper-based questionnaires requires human resources and is 
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susceptible to human errors. By contrast, computerised behavioural measures 

may offer a more efficient and less error-prone way to compile and record data. 

Assessing the utility value of BCT in applied settings would therefore be 

valuable.  

A recent study has reported tentative evidence that BCT has the potential 

to be used as a method of present moment awareness training: compared to a 

control group, an immediate improvement of mood was observed following two 

10-minute practice sessions on the BCT, used as a form of meditation exercise 

(Thompson et al., 2021). Future research exploring the potential of BCT as a 

method of present moment awareness and meta-awareness training might 

contribute to our understanding of MBI-related mechanisms of change.  

This study has several limitations. Because of the retrospective design, 

the amount of information collected was restricted. For example, the inclusion of 

a control group would have allowed for a sensitivity analysis of the BCT’s ability 

to detect changes. Including other measures of meta-awareness would have 

allowed more detailed examination of the criterion and incremental validity of 

BCT as a self-caught measure of meta-awareness. It was not possible to 

assess the internal consistency of the measures used because individual item 

scores were not included in the dataset.  Having to dichotomise the meta-

awareness measure meant losing information about individual differences 

(MacCallum et al., 2002). Because 15% of the participants reached the ceiling 

on the BCT following MBI, making no errors, they were excluded from the 

regression analyses investigating the incremental validity of the BCT. Increasing 

the task complexity, for example through including an embedded task might 

have allowed more opportunities for making errors, thus potentially increasing 

the variability in self-caught errors and increasing the power of the regression 

analyses. 

 

Conclusion 

Extending previous studies (Levinson et al., 2014; Wong et al., 2018) to 

examine the psychometric properties of BCT, this study provides preliminary 

evidence for the criterion, convergent and incremental convergent validity of 

BCT as a measure of present moment awareness and meta-awareness. The 

present findings suggest that BCT has the potential to be used in clinical 



125 

 

 

assessment and intervention evaluation as a behavioural measure of present 

moment awareness and meta-awareness.  
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Executive Summary 

 

Literature Review (LR) 

Mind wandering, the drift of attention from a current task to inner mental 

states (e.g., thoughts and memories) is a common occurrence, with people 

estimated to spend up to half of their waking hours on mind wandering. Mind 

wandering has been linked to poor task performance (e.g., reading and driving) 

and negative emotions. Researchers have suggested that noticing mind 

wandering in the moment, as it occurs, is important. This is because it is 

assumed that it is through noticing that one’s mind has wandered that one can 

choose to return attention to the current task. Indeed, a number of established 

psychological treatments involve improving the ability to notice one’s current 

mental states. Having a reliable tool to measure mind wandering, and the ability 

to notice mind wandering (also called meta-awareness) is therefore important 

for research on the relationship between mind wandering, meta-awareness and 

psychological wellbeing. One method of measuring how often people’s minds 

wander and how able they are to notice their mind wandering (meta-awareness) 

is through asking people to indicate when they notice that their mind has 

wandered. This review gives an overview of the different versions of this 

measurement method that have been used in research so far. A total of 39 

studies are examined and evaluated. Recommendations are made on the key 

conceptual and methodological issues that warrant consideration in future 

research investigating mind wandering and meta-awareness. 

 

Service Related Project (SRP) 

People with psychosis often experience shame. Compassion focused 

therapy (CFT) was designed to help people who experience shame often, and 

there is research suggesting CFT can be helpful for people with psychosis. This 

project examined the feasibility and acceptability of a CFT group run for the first 

time in a secondary care community mental health service for service users with 

psychosis. In other words, this project looked at the practical issues involved 

when running this group, and what group participants and clinicians thought of 

the group. Group participants completed questionnaires that measured their 

psychological wellbeing and compassion level. Feedback, in people’s own 
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words, was also obtained from both the group participants and the clinicians 

who led the group. The group consisted of 13 weekly sessions, and 11 

participants attended at least one session. Due to difficulties with collecting 

completed questionnaires, questionnaire data was only available from four 

participants (36%). Visual inspection of scores indicated an apparent trend of 

improvement in psychological wellbeing and compassion levels. Feedback from 

five group participants (42%) and two clinicians suggested that they found the 

group helpful. Service recommendations on issues such as group size, 

questionnaire selection and support outside the group are made for running this 

group in the future. 

 

Main Research Project (MRP) 

Selecting a reliable, well-designed tool to measure a phenomenon of 

interest is one of the essential steps when conducting good quality research. 

The Breath Counting Task (BCT) is a relatively new tool that has been designed 

to measure present moment awareness – the ability to keep one’s focus on the 

moment. Previous research has shown that the BCT likely measures what it 

claims to measure. However, less is known about how the BCT compares to 

other measurement tools. The potential of the BCT as a measure of the ability 

to notice when one’s mind has wandered (also known as meta-awareness) is 

also not well understood. This project examines how well BCT measures 

present moment awareness and meta-awareness compared to a commonly 

used mindfulness questionnaire. Analysis was conducted on data previously 

collected from 100 schoolteachers who attended a mindfulness training 

programme. Preliminary evidence that the BCT is a promising tool for 

measuring present moment awareness and meta-awareness is reported and 

future research suggestions are made. 
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Statement of the Impact of Covid-19 Pandemic 

 

The Covid-19 pandemic has affected the lives of millions across the 

world. Here, I document some of the effects it had on my training journey. 

 

Reduced work rates associated with working from home 

Working from home with a small child at home has been challenging. At times it 

was very difficult to maintain the intense focus that academic work calls for, 

which no doubt negatively impacted on my productivity. 

 

Caring responsibilities 

Various childcare challenges arose due to Covid-19 lockdown restrictions. Our 

original childcare plans did not work out and being isolated from family and 

friends presented additional difficulties. All of these difficulties had a direct 

negative impact on the physical hours and attentional capacity I had available 

for research work. 

 

Impact on psychological wellbeing and physical health 

I experienced a number of extended self-isolation periods as a household due 

to suspected Covid-19 infections. Together with physical isolation from close 

friends and family, my psychological wellbeing had undoubtably been impacted 

upon. Unfortunately a loved one was lost during the pandemic. It was at times 

very challenging to support and maintain the psychological wellbeing and 

physical health of myself and my family.  
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Appendices 

Appendix 1.1 

Rationale for proposed journals and related author instructions 
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Appendix 2.1 

Information sheet for participants 
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Appendix 2.2 

End of Group Questionnaire 

End of Group Questionnaire 

This form is designed to help you establish what has been helpful from your group 

sessions and to suggest ways the group can be improved. Your feedback will be 

important for us to evaluate and improve the group. Filling out this form is completely 

optional. Any feedback used in service evaluation will be anonymous. 

What did you learn during the group sessions that helped? (ideas, 
techniques) 

Was there anything about the group sessions that you found unhelpful? 

How can you build on what you learned? (Action planning, carrying new 
learning into other areas of my life, consolidating/extending new skills) 

Overall, how do you feel the group sessions went? 

Did you feel that your therapists listened and understood what you were 
saying? 

Did you feel supported by the group? 
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Was there anything that could have been done differently in the group 
sessions? 

 

Thank you! 
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Appendix 2.3 

Questions used in semi-structured interviews for clinicians’ feedback 

 

1. Do you think the referral pathways and selection of participants for the group 

were appropriate for the service and the service users? 

2. Do you think the selection and administration of outcome measures were 

appropriate for this client group? 

3. What are your thoughts on the below issues? 

a. The set-up of the group 

b. Participant engagement 

b. Group material used 

c. Your personal experience of facilitating the group 

4. Do you have any further comments or reflections to add? 
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Appendix 2.4 

CFT Group Session Content 

Session Ideas Discussed Exercises Homework 

1. Introduction • Overview of CFT 

• Flow of life and 
evolved emotions 

• Mindfulness 
 

• Choosing a piece of 
art I feel drawn to and 
discuss 

• Compassion 

 

2. Compassion 
and the brain 

• Evolution model of 
emotions, drives and 
motives 

• Old brain and new 
brain 

• Shared and non-
shared reality, 
personal story and 
attachment 

 

• Draw or write down 
own triggers of old 
brain emotions 

• Compassionate 
colours 

 

Noticing 
thoughts 
related to old or 
new brain 

3. Three-circle 
model of 
emotion 
regulation 

• Three-circle model 
and discussion of own 
experiences  

• Psychosis and the 
threat system 

 

• Discussion of own 
experiences using 
three-circle model  

• Safe place 

Mindfulness 
breathing or 
activities 

4. Coping, 
defending and 
protecting 
against threat 

•  “Armour” (self-
protective strategies) 
and unintended 
consequences 

• Barriers to and fear of 
letting go of coping 
strategies 

• Compassionate 
colour 

• Safe place imagery 
 

Identifying own 
coping 
strategies, 
mindfulness 
practice 

5. Noticing 
threat-based 
thoughts 
 

• Thoughts, feelings 
and behaviours in 
threat, soothing and 
drive modes 

• Catching our threat 
mind in action 
exercise 

• Reiteration: we can 
become threat to 
ourselves 

• Formulation in CFT 

• Cultural narratives  

• Soothing breathing 

• Small group 
discussion on self-
critical thoughts as 
triggers of threat 
system 

• Discussion of cultural 
narratives – 
identifying Underlying 
messages of some 
advertisement 
samples and the 
systems activities by 
them 

• Compassionate self 
 

Keep record of 
when threat 
system is 
activated 

6. Mindfulness 
and 
compassionate 
attributes 

• Example of 
formulation in CFT: 
bullying 

• Reiteration of 
mindfulness 

• Attributes and skills of 
compassion  

 

• Compassionate 
memory 

• Spotlight/attention 

• Compassionate self 
 

Mindfulness 
practice 

7. 
Compassionate 
imagery 

• Compassionate self 

• Using imagery 

• Soothing place 
imagery 

Compassionate 
imagery 
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• Compassionate self 
imagery 

 
8. Compassion 
for our inner-
critic 

• Self-criticism as self-
protection 

• Compassionate 
thinking and 
reasoning 

• Self criticism vs 
compassionate self 
correction  

 

• Compassion flowing 
in compassionate 
colour 

Noticing inner 
critic and using 
compassionate 
alternative 
thoughts 

9. Motivation to 
practice 
compassion 

• Building the 
compassionate self 

• The power of self-
kindness (which can 
feel threatening at 
first)  

• Body Scan 

• Drawing the mind as 
a  garden – including 
compassionate, 
threat, soothing and 
drive parts and reflect 
on parts that needed 
more care and 
cultivation 

• Mindful breathing 
 

Building the 
compassionate 
self 

10. Shame, 
self-criticism 
and 
compassion 

• Living negatively in 
the minds of others – 
social danger and 
fear of judgement  

• Shame and defences 
as coping strategies 

• The influence of 
others on our sense 
of self 

 

• Focusing the 
compassionate self 
on yourself 

• Mindful breathing 

Compassion 
for inner critic 

11. Shame, 
self-criticism 
and 
compassion 
(continued) 

• Functions of self-
criticism and fears of 
giving up 

• Empathy for inner 
critic 

 

• Role play: my self-
critic and me 

• Compassionate self 

• Drawing critical and 
then compassionate 
counterparts 

• Compassionate safe 
place 

 

Compassionate 
self statements 
and writing 
down unhelpful 
thoughts with a 
compassionate 
response 

12. 
Compassionate 
letter writing 

• Advantages and 
disadvantages of 
being self-critical vs. 
less self-critical 

• Imagery and critical 
and compassionate 
parts – how can the 
compassionate part 
help the critical part?  

 

• Receiving 
compassion using a 
memory 

• Compassionate safe 
place 

Compassionate 
letter 

13. 
Summarising 
and next steps 

• Recap of all ideas 
discussed in previous 
sessions 

• Ending and the future 
 

• Safe place imagery 

• Pair discussion: the 
self you want to 
cultivate 

• My personal practice 
plan 
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• Group discussion 
about ending and 
future 

• Mindfulness of breath 
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Appendix 2.5 
Approval provided by the Avon and Wiltshire Mental Health Partnership (AWP) 
NHS Trust  
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Appendix 2.6 
Ethical approval provided by the Psychology Research Ethics Committee at the 
University of Bath 
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