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Mindfulness-based interventions are known to produce a myriad of effects on psychological and
physiological health. A core aspect of mindful thinking is non-attachment, defined as the attenuation
of fixation. Influencing cognition has been shown to improve health. This study aimed to examine the
effect of priming non-attachment through a brief mindfulness-based intervention. The study
included 154 participants recruited using convenience sampling. Measures of state rumination and
satisfaction with life were collected before and after a meditative breathing intervention. Participants
were randomly assigned to either a non-attachment primer group or a mindful breathing primer
group. Primers were administered before the intervention, and non-attachment to the self was
measured post-intervention. Results revealed significant decreases in state rumination and increases
in satisfaction with life in both primer groups, with the non-attachment primer yielding greater
improvements in post-intervention measures. There was a significant interaction between time and
condition for state rumination and a near-significant interaction for satisfaction with life.
Mindfulness expertise partially moderated these effects.

Keywords: mindfulness; mindfulness-based interventions; non-attachment; psychological well-
being; rumination
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There has been growth in research into mindfulness within recent decades across multiple domains
(van Dam et al., 2018). This growth of attention presents opportunities to further understand the uses
of mindfulness, especially use that assists well-being (Amaro, 2015). The philosophy of mindfulness
is rooted in Buddhist tradition and is defined as non-judgemental attention to the present moment
(Kabat-Zinn, 2004). Incorporated in this way of thinking are the four noble truths (Amaro, 2015):
symptom (dissatisfaction); cause (craving); prognosis (ending of dissatisfaction); and treatment (the
eightfold path). The philosophy of being present in the moment thus is consistent with the noble
truths in that it prevents thoughts of what has happened or what might happen, which means that
any unhappiness associated with those thoughts cannot materialise. Within this philosophy,
alleviating dissatisfaction involves adopting the “right” view, resolve, speech, conduct, livelihood,
effort, mindfulness, and absorption in meditation. Where “right” refers to any form of behaviour that
eliminates selfishness, hate, and delusion and therefore suffering. Such an effort is described as
wholesome (Monteiro et al., 2015) and is exemplified in kindness, compassion, and non-attachment
(Gilpin, 2008). The adoption of behaviour that is “right” diminishes causal influences of
dissatisfaction consequently, improving personal welfare.

Mindfulness-based interventions (MBIs) are a medium to develop these wholesome behaviours.
Practices that promote well-being align with the concept of wholesomeness, as they reduce suffering
(Gold, 2021). As a part of MBIs, one must have an unbiased acknowledgement of experiences and
renunciation of their perspectives, with the intent to recognise that reactions to experiences are a
concept of the mind (Amaro, 2015; de Zoysa, 2016). Consequently, participation in mindfulness
practice is known to promote constructs of well-being, such as patience, kindness, compassion
(Amaro, 2015), perception of stress (Hepburn et al., 2021), and reduction of stress (Walsh et al., 2019).
These effects have been shown in guided meditations lasting one session (Strohmaier et al., 2021),
and in brief sessions lasting as little as five minutes (Howarth et al., 2019). Mindfulness training over
longer periods of time significantly improves the likelihood of positive outcomes (Bartlett et al.,
2019). Therefore, exercises that enhance mindful ways of thinking are appropriate and can be
beneficial for both expert and novice meditators, as shown in Kabat-Zinn’s (2011) study of
therapeutic use of MBIs in Western society.

Kabat-Zinn’s (2011) conceptualisation and Western adoption of mindfulness practices are comprised
of implicit manifestation, meaning that the prognosis found within the philosophies of Buddhism
and mindfulness is revealed independently. This creates more individualistic and untampered
practice, where the mindfulness-based treatment should not be revealed explicitly to the participant,
but rather learnt through MBI. The philosophy of mindfulness emphasises a clear route for the
alleviation of dissatisfaction (Amaro, 2015), despite this path not being explicitly taught.
Consequently, the acceleration of the mechanisms of mindfulness-induced psychological change
could be improved with perceptual change.

Research has shown that memory changes the way people interact with their environments
(Anderson & Schooler, 1991; Patel, 2012). The ability for information to be coded in memory allows
for the transferability of memory in other contexts, indicating that stimuli learned from one
environment can be transferred into another (Schacter & Buckner, 1998). This can cause a state of
perceptual change that is congruent with a definition of priming (Bruner, 1957). Within this state of
perceptual change, the influence of a stimulus encoded into memory alters the perception of another
stimulus (Tulving & Schacter, 1990). Consequently, ideas that influence beliefs, thoughts, and
opinions affect a person’s behaviour in subsequent environments. This is exemplified in research that
shows emotional stimuli have the potential to influence positive behaviours (Papies, 2016) such as
satisfaction with life (Suh et al.,, 2008). By outlining possible outcomes manifested through
mindfulness practices, a synthesis of preconceived ideas, such as the content within a priming
stimulus and environmental context, can increase the chances of desired outcomes (Aarts &
Dijksterhuis, 2003). For example, the use of mindfulness and deep breathing priming has been shown
to accelerate psychologically desirable consequences within mindfulness practice contexts (Szabo &
Kocsis, 2016; Ueberholz & Fiocco, 2022). The mechanisms of priming in mindfulness contexts may be
suitably adopted to improve the benefits of MBIs through its potential to improve constructs
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concerning mindful ways of thinking. However, there is a lack of research to show the effects of
explicit stimuli of mindfulness-pertaining constructs in mindfulness sessions.

A practice thought to encourage more mindful ways of thinking is meditation (Levinson et al., 2014),
which is defined as being in a state of awareness, incorporating the ability to observe thoughts, ideas,
and emotions whilst being at rest and non-reactive (Adler-Neal & Zeidan, 2017; Sparby & Sacchet,
2022). The idea of being non-reactive, allows oneself to introspect with acceptance. This conduct
enables self-knowledge to be learnt, void of hatred, and therefore is wholesome (Gilpin, 2008).
Meditation techniques manifest and are classified through the prevalence of body orientation and
technique intensity (Matko & Sedlmeier, 2019), making it difficult to define meditation clearly.
Rather, meditation can be used as a superordinate construct connoting multiple practices (Matko &
Sedlmeier, 2019; Sedlmeier & Srinivas, 2021). Specifically, meditation involves the variability of
prominence between the manifestations of mind and body. This is congruent with Buddhist pedagogy
that accentuates body and mind as appropriate entities of meditation (Analayo, 2016). Therefore,
while there are various forms of meditative practices, this study focuses specifically on meditative
breathing due to its proven positive effects on health and well-being, as well as its emphasis on using
the mind-body connection as a central point of meditative focus (Fincham et al., 2023).

Breathing is a fundamental aspect of meditative practice and can be categorised into involuntary and
voluntary breathing (Park & Park, 2012). Focusing on voluntary breathing involves observing one’s
physical and emotional states, enabling the recognition of subjective markers of dissatisfaction
(Cebolla et al., 2018). This realisation of one’s condition allows for cognitive changes that attenuate
negative emotions (Fincham et al., 2023; Nash et al., 2013), reduce mind wandering, and enhance
state mindfulness (Levinson et al., 2014).

Furthermore, research has shown that breathwork regulates emotions, decreasing negative emotions
while increasing positive ones. This suggests that individuals can view themselves in a way aligned
with wholesomeness (Arch & Craske, 2006; Grabovac et al., 2011). The current bodily state influences
both neuroanatomy and cognition, which together shape the mind. Consequently, reflecting on one’s
body, thoughts, and emotions fosters the possibility of identifying dissatisfaction and is supported by
mindfulness pedagogy (Analayo, 2016; Matko & Sedlmeier, 2019).

Non-attachment (NA) is a fundamental concept in mindfulness that plays a crucial role in reducing
dissatisfaction and improving well-being (Amaro, 2015). While mindfulness cultivates present-
moment awareness, NA involves a deliberate detachment from emotional investment in thoughts,
experiences, or desires. NA is not a form of disconnection but rather a reframing of how individuals
relate to their emotions and thoughts. It helps practitioners observe experiences without becoming
emotionally fixated, thus preventing negative emotions from overwhelming them (Sahdra et al.,
2016; Santos & Relojo-Howell, 2020).

Meditative practices, especially breathing exercises, promote NA by reducing attachment to self-
focused thoughts (Levinson et al., 2014). By promoting emotional non-reactivity and enhancing
introspection, NA helps individuals detach from both the physical world and subjective experiences,
minimising emotional investment in self-generated concepts (Sahdra et al., 2016; Pande & Naidu,
1992; Karunamuni & Weerasekera, 2019). This detachment reduces the likelihood of dissatisfaction,
as individuals become less preoccupied with emotionally charged beliefs and fixed opinions, thus
mitigating negative emotions (Agrawal, 2020; Desbordes et al., 2019; Sahdra et al., 2016).

NA also involves reducing fixation on the self, which is often seen as the focal point of subjective
experience (Whitehead et al., 2018; Wozniak, 2018). Understanding that subjective reality is shaped by
pre-existing schemas and biases can improve self-awareness, leading to a reframing of how
individuals perceive themselves and reality (Pande & Naidu, 1992). Acknowledging the impermanence
of mental states, such as the transient nature of thoughts, highlights the constant change inherent in
existence, which fosters NA (Hanh, 1998). This perspective helps individuals detach from their
mental projections, reducing the mind's propensity to generate dissatisfaction and enhancing
psychological well-being (Whitehead et al., 2019b; Soler et al., 2021). Embracing NA thus supports
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mindful engagement with the self and the external world, making it a crucial component of
mindfulness practice.

Research indicates that diminishing the self occurs through the downregulation of the default mode
network (DMN) (Carhart-Harris et al., 2012; Greicius et al., 2003), a process achievable through
meditation (Batchelor, 1998; Garrison et al., 2013). When the DMN is less active, preoccupation with
the external world and fixed ideas decreases (Carhart-Harris et al., 2013; Josipovic, 2014). This
downregulation occurs when individuals engage in task-specific activities, including mindfulness
practices (Raichle, 2015; Scheibner et al., 2017). As a result, self-preoccupation decreases, especially
among experienced meditators who can reduce their sense of self through DMN modulation (Winter
et al., 2020). The positive impact of mindfulness on the DMN suggests its potential to alleviate mental
illness (Doucet et al., 2020). Similarly, NA is emphasised in mindful thinking due to its benefits for
both physical and psychological health (Tumati et al., 2021). NA mediates improvements in
constructs associated with negative affect, including well-being, stress, anxiety, and depression (Ho
et al., 2022; Whitehead et al., 2019b), and enhances physical well-being (Pande & Naidu, 1992). Thus,
NA contributes to overall well-being by reducing dissatisfaction (Chan, 2008).

Rumination, defined as the repetitive, passive focus on distressing thoughts, is a key contributor to
psychological suffering (Nolen-Hoeksema, 1991,2000); this can be observed both as a state and a
trait (Marchetti et al., 2018). Self-focused attention of negative emotions perpetuates cycles of
dissatisfaction, reinforcing mental distress. From the perspective of Buddhist and mindfulness
philosophy, attachment to distressing thoughts is a source of suffering (Agrawal, 2020; Pande &
Naidu, 1992). Thus, rumination, in this context, represents a form of attachment to self-referential
negative thinking (Teasdale & Chaskalson, 2011). Disrupting this attachment can be pivotal in
reducing its impact. Mindfulness and NA practices have been shown to effectively break these cycles.
By promoting present-moment awareness and reducing emotional reactivity to thoughts,
mindfulness encourages a shift away from ruminative patterns (Burg & Michalak, 2011; Teasdale &
Chaskalson, 2011). NA promotes a mindset of detachment from distressing thoughts, allowing
individuals to observe them without becoming enmeshed. As such, by fixing the inability to
disengage, mindfulness practices alleviate rumination (Koster et al., 2011).

A key mechanism in this reduction of rumination is meditative breathing, which shifts attentional
focus to the breath. This practice disrupts negative thought patterns by redirecting attention away
from distressing cognitions and diminishing their emotional intensity (Fincham et al., 2023;
Levinson et al., 2014). Over time, regular mindfulness practice can enhance NA, allowing individuals
to disengage more readily from self-focused thought cycles. Research highlights that individuals
with greater mindfulness expertise show significantly lower levels of rumination and are more adept
at managing negative emotions through NA (Sahdra et al., 2016). As such, NA is a key psychological
construct that directly reduces rumination. By weakening the attachment to distressing thoughts, NA
enhances the individual’s ability to maintain a calm, detached perspective, thereby alleviating the
emotional burden of negative thoughts.

Satisfaction with life (SWL) is a subjective evaluation of one's overall well-being and happiness
(Diener & Diener, 1995). NA plays a crucial role in enhancing SWL by fostering a more balanced, less
reactive approach to life’s challenges (Banth & Talwar, 2012; Pande & Naidu, 1992). Individuals who
are less fixated on negative thoughts and emotional experiences are better equipped to maintain
emotional equilibrium, which allows for greater adaptability to changing life circumstances. This
emotional stability contributes significantly to SWL (Caswell et al., 2022; Zhang et al., 2019).

Mindfulness practices that cultivate NA enable individuals to reassess their life experiences from a
more detached, less emotionally charged perspective. This reduced attachment to negative thoughts
directly contributes to increased SWL by decreasing the time and mental energy spent on rumination
(Gupta & Agrawal, 2022; Kong et al., 2014; Poulin et al., 2008; Wang & Kong, 2020). As such, NA is a
vital component to improve SWL within mindfulness intervention frameworks, as less mental
fixation on negativity frees individuals to experience greater life satisfaction (Banth & Talwar, 2012;
Ho et al., 2022; Montero-Marin et al., 2016; Sahdra et al., 2016;).
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Additionally, as individuals disengage from the cycles of rumination, they cultivate a mindset of
acceptance and non-reactivity to life's inevitable difficulties. This allows them to approach
challenges with greater composure, thereby promoting resilience and increasing SWL. NA reduces the
tendency to view life events through a lens of dissatisfaction, replacing it with a more accepting
attitude toward both positive and negative experiences (Banth & Talwar, 2012). As such, those who
train themselves to think mindfully, have greater dispositional mindfulness and therefore, greater
life satisfaction (Li et al., 2022).

The identification of what mindfulness is and what it presents can be recognised through research
into the manipulation of concepts that form the basis of its philosophy (de Zoysa, 2016). The
influence of ideas of the concepts and mechanisms within mindfulness may have the ability to
promote the beneficence of practices. The use of MBIs has been shown to promote a myriad of
constructs relating to health and well-being even in brief sessions (Howarth et al., 2019). NA has been
shown to increase mindful ways of thinking and improve outcomes of practices (Sahdra et al., 2010).
Consequently, ideas of the prognosis of dissatisfaction, namely NA, may promote the psychological
constructs that relate to mindful ways of thinking. Specifically, encoding ideas of NA may have the
potential to magnify the outcomes of MBIs. In previous studies, the use of priming has shown
positive effects for beneficial behaviour transformation (Papies, 2016; Suh et al., 2008).
Consequently, priming ideas of NA could potentially accelerate the outcomes of practices. However,
little is known regarding the effects of how priming ideas central to mindfulness in practices can
affect constructs implicit in mindfulness. This study aims to show the effects of NA priming and
mindful breathing priming on NA to the self, rumination, and SWL. It is hypothesised that NA
priming will have greater effects on measured outcomes as compared to mindful breathing priming.

METHODS

After data from 61 participants were excluded due to unanswered scale items, the study's sample of
154 participants, with ages ranging from 18 to 52 (M = 22.9 years, SD = 5.02), remained. Participants
were chosen using convenience sampling. This sample consisted of 30 males, with ages ranging from
18-44 (M = 23.5 years, SD = 5.16) and 124 females, with ages ranging from 18-52 (M = 22.78 years, SD
= 5). Participants were split into two groups (see Table 1). This study was advertised on Bishop
Grosseteste University’s SONA system and Facebook.

Table 1
Demographics by primer group

NAP Group MBP Group
Gender N Age (M) Age (SD N Age (M) Age (SD)
Female 61 21.82 3.13 63 23.71 6.18
Male 15 22.53 3.74 15 24.67 6.27

NAP: Non-attachment primer
MBP: Mindful breathing primer

Design

Data was analysed using ANOVAs, t-tests, and moderation analyses. Groups were separated into a
NAP group and a MBP group, with both groups being measured before and after a mindfulness
intervention as part of ANOVA analyses. An independent t-test analysed non-attachment to the self
between primer groups. Post-hoc analyses for changes in life satisfaction and state rumination for
each primer group were conducted as was the moderating effect of mindfulness expertise between
pre- and post-measures.
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Procedure

Using Qualtrics, participants were informed that the study involved ideas of mindfulness on
psychological constructs, using a brief mindfulness exercise to reduce the influence of thought that
may alter psychometric scores (Higgins et al., 1985; Voicu, 2015). Informed consent was obtained.
Participants were then asked to create a 6-digit unique identification number. Participants reported
their age, gender, intended device to listen to the audio intervention (earphones/speaker), experience
of mindfulness practices, understanding of mindfulness practices and rate of participation in
mindfulness practices. Participants then underwent Diener et al.’s (1985) satisfaction with life scale
(SWLS) and Marchetti’s et al. (2018) brief state rumination inventory (BSRI) immediately after. The
SWLS was given before the BSRI to reduce any unwanted priming effects influencing satisfaction with
life scores (Higgins et al., 1985; Voicu, 2015). Participants were then randomly split into two groups, a
NAP group and a MBP group, where they were exposed to stimuli pertaining to the priming group.
Both groups were then involved in a breathing meditation intervention. Once concluded, participants
scored themselves against the SWLS, the BSRI and the attachment to self-scale (NTSS) (Whitehead et
al., 2018). Non-attachment to the self was not a repeated measure to reduce its influence of ideas of
non-attachment on priming groups (Higgins et al., 1985). Upon completion, participants were
debriefed. The experiment took on average 10 minutes to complete.

Figure 1
Flowchart showing the process for participants

Between groups factor

Intervention Repeated measures
Repeated measures
NAP
1) SWLS
Breathing
1) SWLS o 2) BSRI
meditation »
2) BSRI 3) NTSS
MBP

Materials
SWLS

The SWLS was used to measure life satisfaction. This scale has shown internal reliability in previous
research (a = .87) (Diener et al., 1985) and in this study at pre-intervention (« = .86) and post-
intervention (a = .89). The scale consists of five items scored on a seven-point Likert scale ranging
from 1 (strongly disagree) to 7 (strongly agree). Sample items include “In most ways my life is close
to my ideal”, “The conditions of my life are excellent” and “I am satisfied with my life”. Higher
scores indicated greater life satisfaction.

BSRI
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The BSRI was used to measure state rumination. The scale has shown internal consistency in previous
research (a = .93 - .95) (Marchetti et al., 2018) and in this study at pre-intervention (a = .90) and
post-intervention (a = .91). The scale consists of eight items scored on a seven-point Likert scale
ranging from 1 (strongly disagree) to 7 (strongly agree). Sample items include ‘Right now I am
reflecting about my mood’, ‘Right now, I wonder why I react the way I do’, and ‘Right now, I wonder
why I always feel the way I do’. Higher scores indicated greater rates of state rumination.

NTSS

The NTSS was used to measure the absence of fixations of the self. This scale has shown internal
consistency in previous research (a = .84) (Whitehead et al., 2018) and in this study (« = .88). The scale
consists of 7 items scored on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly
agree). Sample items include ‘I can let go of unhelpful thoughts about myself’, ‘I can let go of the
need to control my life’, and’ I don’t get too caught up in the thoughts I have about myself’. Higher
scores indicated greater non-attachment to the self.

Meditative breathing intervention

The meditative breathing intervention is a 5-minute and 30-second audio clip taken from
UCLAhealth.org. A meditative breathing intervention was chosen, as opposed to other types of MBI,
as it incorporates the mind-body axis of mindfulness practices (Analayo, 2016).

NAP

The NAP was formulated to provoke ideas of NA this was done by presenting stimuli that related to
lessening fixation, impermanence, and acceptance (Hanh, 1998). The primer was developed to
promote conscious thought as NA develops through a conscious process (Sahdra et al., 2016), as a
result, it was hypothesised that this prime would affect BSRI and SWLS scores more than the MBP.
Participants in the NAP group read the NAP. The primer is as follows:

“Non-attachment is the idea of removing your connection with ideas, values, feelings and yourself.
Being attached to ideas, values, feelings and oneself can cause suffering. Negative thoughts may cross
your mind, but these need to be met with calm and serenity. Let go of yourself. Remove expectation
from your mind and look upon the thoughts in your mind with no connotation or prejudice. Accept
that things change. People come and go in and out of our lives, plants die, and you are an ever
changing person.

‘Detachment is not that you should own nothing, but that nothing should own you’ — Ali Ibn Abi
Talib.”

MBP

The mindful breathing primer was designed to promote an understanding of essential
conceptualisations of mindfulness practice. It was formulated to incorporate the mind-body axis of
meditation (Analayo, 2016), as compared to making the theorised prognosis of dissatisfaction explicit
(Amaro, 2015). This was done to differentiate any effect from thoughts of NA. Participants in the MBP
group read the MBP. The primer is as follows:

“Mindful breathing is an essential aspect of Buddhist meditation. Such an exercise enables the
awareness and experience of the mind and how the mind relates to the body. The introspection of
one’s body allows for a greater understanding of bodily awareness and the interaction between the
self and environment. The awareness of mind and body is the virtue of mindful breathing.”
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RESULTS

Table 2 shows self-reported measures of experience, understanding and participation rate of
mindfulness practices by primer group.

Table 2
Demographics of participants experience in mindfulness practices by primer group scored on a 5-point Likert scale.
NAP group MBP group

Mindfulness expertise M 7.66 7.77
SD 2.6 3.02

Experience of mindfulness practices M 2.47 2.42
SD .99 1.17

Understanding of mindfulness practices M 2.97 3.12
SD 1.01 1.13

Participation in mindfulness practices M 2.21 2.23
SD .94 1.08

Note: “Mindfulness expertise” refers to a collapsed value constituted of the data from “experience of mindfulness

practice”, “understanding of mindfulness practices’ and ‘participation in mindfulness practices”.

There was no significant difference in mindfulness expertise between primer groups (t(152) = 0.25, p
= .81). The 76 participants who received the non-attachment prime (M = 29.76, SD = 6.76) compared
to the 78 participants who received the mindful breathing prime (M = 29.27, SD = 8.74) showed non-
significant NTSS scores post-intervention (t(144.59) = .39, p = .35 (CI = -1.99, 2.99); d = .06 (CI = -
0.25, 0.38). Levene’s test for equality of variances was violated.

There was a significant difference in BSRI scores between groups pre-intervention (t(152) = -2.43, p
=.02,d = -0.39 (CI = —0.7, —0.07), and a non-significant difference post-intervention (t(152) = —1.15,
p =.25,d =0.19 (CI = —0.5, 0.13) (see figure 2). There was no significant difference in SWLS between
groups pre-intervention (t(152) = .24, p = .81, d = 0.04 (CI = —0.28, 0.35), and post-intervention
(t(152) = —.71,p =.48,d = 0.11 (CI = -0.4, 0.2). Table 3 shows BSRI and SWLS scores by group pre- and
post-intervention.

Table 3
Means and standard deviations of primer group scores pre- and post-intervention
BSRI SWLS
Group M SD M SD

Pre-intervention NAP 35.91 9.86 21.26 5.98

MBP 31.87 10.74 21.48 5.77
Post-intervention NAP 32.51 9.98 23.41 5.95

MBP 30.63 10.38 22.71 6.35

Table 4 shows ANOVA results within and between subjects by primer group. The assumption of
sphericity was not violated. Outputs suggest that the primer group had a statistically significant small
difference in effect size for BSRI measures, with time having a significant interaction effect. For SWLS
measures, there was a near-significant interaction effect for time and condition with a small effect
size.
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Table 4
ANOVA results for SWLS and BSRI measures

Measure df F p Partial Eta Squared

BSRI results by time and condition.

Time 1 44 .51 <.01
Condition 1 4 .05 .03

Time * Condition 1 3.65 .05 .02

SWLS results by time and condition.

Time 1 1.14 .29 .01
Condition 1 .09 .76 <.01

Time * Condition 1 2.94 .09 .02

Post hoc analyses show statistically significant improvements in BSRI and SWLS scores when
comparing pre- and post-measures in the NAP group. Additionally, there were significant and near
significant improvements in the MBP group, however, with lesser effect sizes, suggesting lesser
improvements compared to the NAP group. Effect sizes ranged from small to medium suggesting
cognitive and/or physiological differences from priming type (see Table 5).

Table 5
Results of pre/post intervention comparison across groups

Measure t df p Cohen’s d (Cl)
NAP Group
BSRI pre/post 4.01 75 <0.01 0.46(0.22, 0.7)
SWLS pre/post -4.72 75 <0.01 —0.53(-0.78,-0.3)
MBP Group
BSRI pre/post 1.55 77 0.13 0.18(-0.05, 0.4)
SWLS pre/post -3.55 77 <0.01 -0.38(-0.61, 0.15)

Further moderation analyses revealed the moderating effect of mindfulness expertise on the
relationship between pre-intervention and post-intervention measures of satisfaction with life and
rumination. Table 6 shows a significant interaction term between pre-measures of SWL and
mindfulness expertise in the NAP group, but not in the MBP group. There was a non-significant
interaction for rumination measures in the NAP group and a near-significant interaction in the MBP

group.
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Table 6
Moderating Effects of Mindfulness Expertise on the Relationship Between Pre-Intervention and Post-Intervention
Psychological Well-being

Measure ] SE Cl p
NAP Group
BSRI post (intercept) 5.69 7.48 -9.22,20.61 0.5
BSRI pre 0.76 0.21 0.33,1.19 <0.01
ME 0.05 0.94 -1.82,1.93 0.95
BSRI pre * ME -0.01 0.03 -0.06,0.05 0.89
SWLS post (intercept) -6.52 5.33 -17.14,4.1 0.23
SWLS pre 1.25 0.23 0.8,1.7 <0.01
ME 1.66 0.63 0.4,2.92 0.01
SWLS pre * ME -0.06 0.03 -0.11,-0.01 0.04
MBP Group
BSRI post (intercept) -2.1 6.14 -14.33,10.12 0.73
BSRI pre 1.11 0.18 0.74,1.49 <0.01
ME 1.13 0.8 -0.47,2.73 0.16
BSRI pre * ME -0.04 0.02 —-0.09, 0.01 0.06
SWLS post (intercept) -2.91 3.47 -9.82,4 0.4
SWLS pre 1.07 0.16 0.76,1.38 <0.01
ME 0.81 0.44 -0.08,1.71 0.07
SWLS pre * ME -0.02 0.02 —-0.06,0.02 0.27

Note. ME refers to mindfulness expertise

DISCUSSION

The present study shows that non-attachment priming (NAP) and mindful-breathing priming (MBP)
had no significant differences between groups on non-attachment to self (NTSS). However, the
primary aim of this research was to analyse the effect of NAP on a mindfulness-based intervention
(MBI). Congruent with hypotheses, the current study indicates that priming ideas of non-attachment
(NA) increases desirable outcomes of MBIs as compared to the control group. There was a significant
interaction effect between time and condition in regard to reducing state rumination and a near
significant interaction effect between time and condition for improving life satisfaction. Post-hoc t-
tests revealed statistically significant changes in state rumination and life satisfaction in the NAP
group and a significant change in life satisfaction, as well as a near-significant change in state
rumination. Furthermore, moderation analyses revealed that mindfulness expertise have a role to
play in the beneficence of mindfulness practices.

Non-attachment

The current study is congruent with past research that shows non-attachment is part of an ongoing
process of growth (Donner, 2010), by demonstrating that priming ideas of non-attachment does not
affect NTSS scores. The development of non-attachment is seen to occur from introspective
reflection on suffering (Whitehead et al., 2019a). The length of the intervention does not allow the
opportunity to reflect in-depth on one’s suffering and is exemplified in this study by the low effect
size between primer groups. Similar is seen in the causal influence that the reframing of perspective
has on rates of non-attachment (Pande & Naidu, 1992). Specifically, the length of intervention may
not cause an immediate ability to change the attachment to thoughts within the self. This creates the
proposition that the improvement of state rumination and life satisfaction from mindfulness
practices gradually increases rates of NA (Lam et al., 2023). Despite a lack of significant differences in
NTSS scores between groups, priming ideas of NA had significant effects on life satisfaction and state
rumination. This is consistent with research by Soler et al. (2021) that highlights the ability of
thought to produce satisfaction and is further outlined by Martin (1997).
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Rumination

Impaired disengagement, as the cause of rumination, has been seen to improve through MBIs (Koster
et al., 2011; Perestelo-Pérez et al., 2017) and is exemplified in this study. Despite there being no
significant main effect for time on BSRI scores, the MBP group showed a near-significant reduction
in state rumination and the NAP primer showed a significant reduction. Consequently, priming ideas
of NA improves state rumination compared to priming ideas of mindful breathing. However, the
negligible difference in NTSS scores between groups infers no causal relationship between change in
NTSS and state rumination. Specifically, the lack of differences caused by priming groups on NTSS
scores does not provoke decreases in state rumination. Therefore, the reduction of state rumination is
caused directly by ideas of NA. This is potentially due to the reduction of negative perception (Pande &
Naidu, 1992) through the attenuation of subjectivity implicit in rumination (Agrawal, 2020).
Consistent with Whitehead et al. (2019a), the fixation of ruminative thought was demonstrated in
both primer groups and had a greater effect in the NAP group. MBIs impart a knowledge of a flux state
of ruminative thoughts (Frewen et al., 2008), allowing participants of MBI to let go of unwanted
thoughts. Thus, ideas of NA can attenuate impaired disengagement and lead to a greater impact on
state rumination as compared to ideas of mindful breathing.

Moderation analyses showed that mindfulness expertise did not significantly influence the
relationship between pre- and post-rumination scores in the NAP group. There was a near-
significant interaction in the MBP group, however, with small beta coefficients suggesting that
mindfulness expertise does not influence the relationship between pre- and post-measures. This
suggests that rumination reduction may not be caused by the manipulation of non-attachment, but
rather by breathing. This idea is congruent with a systematic review from Hopper et al. (2018) which
indicated the physiological relationship between breathing and psychological beneficence. Therefore,
the reduction of rumination may be associated with the intervention effects on physiological
changes, with those higher in mindfulness expertise showing higher sensitivity to mindfulness
mechanisms, as suggested by the beta coefficient predicting rumination outcomes from mindfulness
expertise in the MBP group. This further indicates that mindful breathing is a potential mechanism of
rumination reduction in mindfulness practices (Fincham et al., 2023; Levinson et al., 2014).

Life satisfaction

Priming ideas of NA and mindful breathing improves satisfaction with life (SWL), however, those in
the NAP group saw greater improvements as compared to the MBP group. This study’s findings are
consistent with research that shows SWL being enhanced by NA (Banth & Talwar, 2012; Montero-
Marin et al., 2016; Sahdra et al., 2016). However, this study demonstrates that NTS scores do not
predict the effect of NA ideas on SWL. The increase of SWL is caused directly by ideas of NA, rather
than an effect from NA to the self. This is consistent with research that shows rethinking one’s
perception improves SWL (Atanes et al., 2015). Consequently, priming ideas of NA positively
influences SWL by enabling the relaxation of negative judgement (Gupta & Agrawal, 2022; Ho et al.,
2022), and is exemplified in the difference in satisfaction with life scale (Diener & Diener, 1985)
(SWLS) scores between primer groups. Ideas of NA enabled the alteration of perception of experiences
(Whitehead et al., 2020). By increasing cognitive flexibility, people can reduce the fixations of their
thoughts and beliefs, allowing the acceptance of a person’s state of mind. This propensity of
mindfulness to create plastic cognition and perspective allows for learning from error (Cikrikei,
2018). Similarly, Kabat-Zinn et al. (1992) proposed that the idea that an individual is not their own
manifestations allows them to avoid becoming fixated on one manifestation and, as a result, allows
the perceiver to apply multiple perspectives of them. The ensuing cognitive flexibility creates feelings
of control. Learning from error involves an introspective process of fixation removal, enabling
numerous perceptions of thought and giving the potential for possible paths of action and reasoning
(Frewen et al., 2008). Consequently, cognitive flexibility is correlated with SWL by reducing the
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influence of negative thought (Ram et al., 2022) and is a potential mechanism of the improvement of
SWL.

Moderation analyses further elucidate these ideas. In the NAP group, mindfulness expertise
significantly moderates the relationship between pre- and post-intervention satisfaction with life
scores, which contrasts with the non-significant interaction term in the MBP group. The small beta
coefficient suggests mindfulness expertise does not strongly influence the relationship between
measures. However, mindfulness expertise predicted outcomes more strongly than interaction terms.
This suggests the alteration of perception is more flexible in those with greater mindfulness expertise
which in turn creates more beneficial outcomes and further supports that individuals can better
reassess their experiences from a more detached, less emotionally charged perspective.

Holistic mindfulness

The use of priming in MBIs conflicts with the intended conceptualisation and definition of
mindfulness. Western acquisition of mindfulness interventions and subsequent change in semantic
meaning has confined a definition and compartmentalised from the intended nature of mindfulness
(de Zoysa, 2016), as does the explicit use of ideas in practices. MBIs infer that psychological change is
from implicit factors and the route for change is individual (Crescentini & Capurso, 2015). The
specificity of thought used in this study categorises mindfulness into what it should be rather than
what it is. Despite the outcomes conforming to a definition of wholesome, it can be argued that the
use of priming in mindfulness contexts conflicts with the holistic nature of mindfulness and Kabat -
Zinn’s (2011) Western adoption. Therefore, the use of priming in a MBI context may be considered
inappropriate.

The use of MBIs, namely meditation and breathwork, has been labelled as a pivotal mental state
(Brouwer & Carhart-Harris, 2021; Grof & Grof, 2010; Kuijpers et al., 2007). Interventions that create
mindful ways of thinking, such as meditative breathing, can aid psychological transformation
through the relaxation of beliefs. This state does not relate to a positive transformation, rather it
refers to a change in one’s psychology (Pals, 2006), however, mindfulness is a powerful tool for the
development of positive psychological and physiological health (Zhang et al., 2021). Encapsulated in
this are changes in perception and cognition, which is paramount to mindful ways of thinking (Kang
et al., 2013; Rapgay & Bystrisky, 2009). The beneficence derived from mindful practice is developed
over time through contemplation (Whitehead et al., 2019a). The study supports the idea that NA
priming can be used to promote outcomes of mindfulness through the creation of a pivotal mental
state (Montero-Marin et al., 2016), which can expedite the longitudinal enhancement of dispositional
mindfulness.

The ability to prime participants alters their mental state to provide a pivotal change in outcome. For
example, this study exemplifies the ability of NA to accelerate the psychological transformations
found in MBIs by changing the information within a system. Explicitly, those primed with ideas of NA
showed increases in desirable outcomes as a result of altered perception and cognition, changing the
course and outcomes of MBIs. The use of priming in mindfulness can therefore be described as
wholesome, as it attenuates a state of mind that creates suffering (Gold, 2021; Monteiro et al., 2015).
Therefore, the prognosis of dissatisfaction can be enhanced by ideas pertaining to NA (Amaro, 2015),
with potential suitability in clinical settings (Rybak, 2013), online interventions (Strohmaier et al.,
2021; van Emmerik et al., 2018), and to attenuate possible ceiling effects seen in online MBIs
(Montero-Marin et al., 2016).

CONCLUSION

The absence of a primer group unrelated to mindfulness creates methodological complications
regarding the efficacy of the primer groups used in this study. The existence of primer groups that
both pertain to mindfulness may create higher NA to the self, as interventions that involve
introspection are thought to develop NA (Thubten, 2009). However, it is unclear from this study’s
design due to the avoidance of additive NA priming in both groups (Higgins et al., 1985). Specifically,
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it cannot be inferred whether both primer groups can enhance levels of NA because NTS was not a
repeated measure. To delineate the effects caused by priming ideas of mindfulness and MBIs, future
research should employ a primer group irrelevant to mindfulness.

The lack of difference of NA to the self between groups may manifest from the ideas and perspectives
that manifested from the NA prime. Despite the improvements in state rumination and life
satisfaction, the NA primer may not constitute a true representation of what it means to be
unattached. Therefore, using the themes presented by Whitehead et al. (2019a), namely mindful
engagement with thought, acceptance of experience, and a feeling of mastery, could encourage
feelings of NA. Consequently, priming participants with thoughts of these themes could further
change their self-concept and accelerate desired outcomes, producing wholesome behaviours
(Gilpin, 2008). As such, future research should employ a similar experimental framework but with
differing primers related to mindfulness philosophy.

The lasting effects of priming lack clarity due to the cross-sectional nature of this study. Only the
immediate effects of idea priming have been reported in this study, as a result, it is unknown how
long these effects last. Thus, further research should utilise a longitudinal design. This would offer
the opportunity to discover how well priming constructs of mindfulness are encoded into memory
(Buckner & Koutstaal, 1998; Schacter & Buckner, 1998). Additionally, these groups could be subjected
to repetitive priming as a possible route for bolstering memory consolidation (Brickman & Stern,
2009). This may promote changes in self-conceptualisation and the psychological constructs
influenced by mindful ways of thinking (Crescentini & Capurso, 2015). Similar can be implemented to
determine the lasting effect of exposure to the application of one instance of priming stimuli in one
intervention. These effects may be altered by the setting of the practice, and as such, further research
should strive to provide more ecologically valid settings for mindfulness practices.

The small effect sizes observed within groups for BSRI and SWLS suggest that the cognitive processes
underlying mindfulness-based interventions (MBIs) might be influenced by participants' mindsets,
ideas, and perceptions. This implies that the benefits of MBIs could be dependent on such cognitive
factors. A limitation of this study is the inability to determine whether these processes are primarily
psychological or physiological. To address this, future research should incorporate the explicit use of
priming stimuli to discern whether MBI outcomes are driven by mental or physical processes, with
additional physiological measures. Moreover, further investigation should explore how different
types of priming affect the efficacy of MBIs. By designing primers that target specific mechanisms of
mindfulness, such as body awareness or present-moment experience, researchers could uncover
more nuanced mechanisms contributing to MBI outcomes. The role of mindfulness expertise should
be further explored to understand the potential beneficence of priming depending on the rates of
mindfulness expertise.

The aforementioned routes for further research could supplement the need for MBIs in clinical
environments (Kabat-Zinn, 2003) due to the effect NA has on improving psychopathology
(Whitehead et al., 2018). As a result, the use of NA priming in clinical mindfulness sessions may
attenuate mental illness. Similarly, the application of MBIs in certain environments has the potential
to alter its outcomes (Owens & Bunce, 2022). Thus, the same study can be implemented into an in-
person meditative breathing session. For interventions to work, participants need to be immersed
(Amaro, 2015). The brief intervention used in this study, despite the improvements in state
rumination and life satisfaction, may compress potential effects on outcomes. Therefore, the use of
priming shorter interventions could have less efficacy as compared to longer interventions.

Although the sample size in this study was adequate for the analyses conducted, the findings may not
be fully generalisable to the broader population. To improve generalisability, future research should
use a larger and more diverse sample. Additionally, more detailed descriptive efforts are needed to
better understand potential confounding variables that could affect MBI outcomes.
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