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Abstract

Millions of people globally have learned mindfulness meditation with the goal of improving health and well-being
outcomes in both clinical and non-clinical contexts. An estimated half of these practitioners follow mindfulness
teachers’ recommendations to continue regular meditation after completion of initial instruction, but it is unclear
whether benefits are strengthened by regular practice and whether harm can occur. Increasing evidence shows a wide
range of experiences that can arise with regular mindfulness meditation, from profoundly positive to challenging
and potentially harmful. Initial research suggests that complex interactions and temporal sequences may explain
these experiential phenomena and their relations to health and well-being. We believe further study of the effects of
mindfulness meditation is urgently needed to better understand the benefits and challenges of continued practice after
initial instructions. Effects may vary systematically over time due to factors such as initial dosage, accumulation of
ongoing practice, developing skill of the meditator, and complex interactions with the subjects’ past experiences and
present environment. We propose that framing mindfulness meditation experiences and any associated health and
well-being benefits within integrated longitudinal models may be more illuminating than treating them as discrete,
unrelated events. We call for ontologically agnostic, collaborative, and interdisciplinary research to study the effects
of continued mindfulness meditation and their contexts, advancing the view that practical information found within
religious and spiritual contemplative traditions can serve to develop initial theories and scientifically falsifiable
hypotheses. Such investigation could inform safer and more effective applications of mindfulness meditation training
for improving health and well-being.
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In recent years, there has been exponential global growth
in the popularity of meditation for improving health and
well-being using approaches that strive to be both secular
and based on scientific evidence. Mindfulness meditation
is the most paradigmatic of such approaches (Kabat-Zinn,
2019). It is estimated that 5% of adults in the USA have
used mindfulness in 2017 alone (Simonsson et al., 2020a),
and recent representative sample studies indicate an even
higher uptake (Goldberg et al., 2022). A quarter of Austral-
ians are estimated to have used mindfulness meditation to
address mental health and well-being at some point (Dib
et al., 2021). In Britain, a 2018 survey estimated that 15%
of adults (roughly 8 million) had learnt to practice mind-
fulness meditation, most commonly through a smartphone
application or a book, or attending a course (Simonsson
et al., 2020b). One of the most financially viable mindful-
ness smartphone applications, Headspace, reports 54 million
users across 190 countries (Garrahan, 2019), and over 600
companies globally offer their employees free or subsidised
access (Jacobs, 2020). Mindfulness training has a strong
presence in healthcare contexts, targeting both clinicians
and patients, and is present in at least 79% of US medical
schools (Barnes et al., 2017).

Mindfulness meditation is taught in many ways, ranging
from informal sessions at work or school lasting a few min-
utes, through self-guided practice using books, smartphones
and wearable technologies, to multi-session mindfulness-
based programmes (MBPs) and intensive multi-day retreats.
The first and most popular MBP is Mindfulness-Based
Stress Reduction (MBSR; Kabat-Zinn, 2013). Many MBPs
are modelled after MBSR (Crane et al., 2017). Mindfulness
training has been used in community settings to improve
populations’ well-being, and in clinical settings to treat
patients or to help them cope with sickness (Davidson &
Dahl, 2018). An example of an MBP developed explicitly
for a clinical population is Mindfulness-Based Cognitive
Therapy (MBCT) for the prevention of depressive relapse
(Segal et al., 2013).

Mindfulness meditation research has been growing at a
fast pace over the last few decades, with meta-analytic evi-
dence from hundreds of accumulating randomised controlled
trials showing promising results (Goldberg et al., 2020). On
average, MBPs promote mental health in non-clinical set-
tings (Dawson et al., 2020; de Vibe et al., 2017; Galante,
Friedrich, et al., 2021), and alleviate disorder-specific symp-
toms among clinical populations, with the most consistent
evidence supporting the use of mindfulness for depression,
pain conditions, smoking, and addictive disorders (Goldberg
et al., 2018; Kuyken et al., 2016). The MBCT programme
is officially recommended by British and Canadian treat-
ment guidelines as first-line treatment for the prevention of
depressive relapse (National Institute for Health and Care
Excellence, 2009; Parikh et al., 2016).

After initial instruction in mindfulness meditation (for
example, after completing an MBP), continued regular (often
daily) practice is commonly recommended by instructors.
Here we focus on what may unfold, if anything, with regu-
lar mindfulness meditation practice after initial instruction.
Despite religious and/or spiritual inspiration (Kabat-Zinn,
2011), and due to developers’ efforts to ensure the practice is
secular and scientifically compatible, our focus is placed on its
relevance to health in a broad sense, which is understood as “a
state of complete physical, mental and social well-being and
not merely the absence of disease” (World Health Organiza-
tion, 1948, p. 1). We are therefore specifically interested in the
development of health and well-being through mindfulness
meditation over time, referring to this as “meditative develop-
ment”. We argue that the mindfulness meditative development
process is poorly understood from scientific and clinical per-
spectives despite needing urgent attention, and propose new
directions for its study.

Meditative Development and Mindfulness
Meditation

Generally speaking, mindfulness meditation training pro-
vides instruction in, and support for, an initial period of
developing a meditation practice. A typical example is the
MBSR programme, largely aimed at beginners without
prior meditation experience, which consists of eight weekly
teacher-taught sessions in addition to a strong recommenda-
tion for near-daily 45-min at-home meditation practice.

Mindfulness teachers often recommend their students
continue with regular meditation after completion of initial
instruction as they, as well as the spiritual traditions that
inspired them, widely regard daily practice as crucial to
achieving the aims of the programme (Kabat-Zinn, 2013;
Lloyd et al., 2018; Salzberg, 2011). Such advice is typically
found within MBPs (hence our focus on them), but it also
appears in less structured contexts such as mindfulness train-
ing via smartphone applications, which often offer annual
subscriptions. MBSR instructors advise participants to con-
tinue meditating daily for up to 45 min (Kabat-Zinn, 2019;
Santorelli et al., 2017). Developed specifically for clinical
conditions, MBCT recommends ongoing daily practice after
completion of the 8-week programme (Segal et al., 2013,
p-376), and Mindfulness-integrated Cognitive Behavioural
Therapy (MiCBT) recommends a daily 45-min maintenance
practice after completion of the 9-week treatment (Cayoun,
2014, p. 280).

Consistent with the recommendations of teachers, esti-
mates suggest that many individuals continue with regular
mindfulness meditation. A recent British survey estimated
that 25% of those who have ever learnt mindfulness maintain
a regular practice ranging from a few minutes on most days
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(21%) to several hours a week (4%) (Simonsson, Fisher, &
Martin, 2020). After completion of an MBCT programme
(n = 30), 46.2% reported practising sitting meditation while
11.5% reported practising a body scan at least once per week
during the subsequent 1-year prospective follow-up (Bondolfi
etal., 2010). A trial in a community setting reported that 62%
of those randomised to MBSR meditated for at least 150 min
per week (about 20 min per day) on more than half of the 37
weeks that were monitored from the beginning of the course
(Barrett et al., 2019). Other studies report even higher rates
of continued mindfulness meditation after the initial train-
ing (e.g. 70% meditating more than three times per week for
10-20 min per day a year after the MBSR course) albeit with
considerable missing data (Galante et al., 2020; Reibel et al.,
2001).

Mindfulness students will likely follow their teachers’
advice at least in part based on whether they have found it
to be beneficial so far. However, beliefs that their teacher
knows more than them about the training, and that their
advice is evidence-based, may also influence students’ deci-
sions regardless of their experiences (Birtwell et al., 2021;
Brown et al., 2016; Montero-Marin et al., 2021).

In the sub-sections below, we summarise what is known
so far about the range of effects of practising mindfulness
after initial instruction. These include health and well-being
benefits and other effects, such as those that can be adverse
or challenging. Then, we describe the evidence about what
factors may predict which of these effects will manifest.
Finally, we propose that integrating the predictive factors
and effects within longitudinal models may be more illu-
minating than treating them as cross-sectional, isolated
relationships.

Health and Well-Being Benefits

There is now substantial evidence of health and well-being
benefits as an immediate result of MBPs (Galante, Friedrich,
et al., 2021; Goldberg et al., 2018). While many continue
to practise beyond these programmes, research evidence
regarding the health benefits of continued mindfulness
meditation specifically in the period following completion
of initial courses is nonetheless scarce. Limited evidence
for very-long-term benefits (i.e. decades of practice) comes
from cross-sectional comparisons of mindfulness meditation
beginners with either Buddhist monks (e.g. Brefczynski-
Lewis et al., 2007) or lay long-term Buddhist meditators
(e.g. Gamaiunova et al., 2019). These types of practitioners
may have very different lifestyles and personal histories than
the average mindfulness meditator (Davidson & Kaszniak,
2015; Van Dam et al., 2018). These potential differences
make it difficult to attribute improvements in health to the
effects of meditation practices alone.

@ Springer

Longitudinal studies of more representative populations
may provide more definitive evidence for health-related ben-
efits of regular mindfulness meditation after completion of ini-
tial instruction. Several randomised controlled trials show that
the average benefits of initial instruction extend over at least a
few months. A systematic review and meta-analysis of trials
found that, compared with no intervention, in most non-clinical
contexts, MBPs improve average anxiety, depression, psycho-
logical distress and well-being between 1 and 6 months after
programme completion, although these benefits tend to fade
beyond this follow-up window, and are often similar to those
of active control groups (Galante, Friedrich, et al., 2021). In
clinical contexts, at an average follow-up post-treatment length
of 6%2 months, mindfulness interventions are superior to pas-
sive and active control groups in improving disorder-specific
symptoms, and equivalent to minimal and evidence-based treat-
ments (Goldberg et al., 2018). The evidence on physical health
benefits with continued practice is less developed, with mixed
results so far (Adams et al., 2018; Gotink et al., 2017; Greeson
& Chin, 2019; Hecht et al., 2018).

It is unclear whether these health benefits are strengthened
by regular practice, and very few studies measure effects of
ongoing practice after MBP completion (Lloyd et al., 2018).
For example, a recent trial found greater amounts of medita-
tion during the year following an MBP were associated with
lower levels of mental distress (Galante et al., 2020). How-
ever, another trial that followed students for 4 years after an
MBP found that the frequency and duration of formal mind-
fulness practice did not predict levels of distress (Solhaug
et al., 2019). Both of these studies are limited by attrition of
over 40% and very few students meditating more than 3 hr per
week. Furthermore, although these were randomised trials,
post-course meditation practice was not randomly distributed,
so confounding factors (such as having more leisure time,
which could contribute to both practice and well-being) may
have contributed to the observed results. Recent studies are
beginning to explore randomisation to dosages of meditation
practice over several months, with low attrition rates (Adams
et al., 2018).

Trials are beginning to accumulate assessing the effects
of online and self-help mindfulness interventions with
promising post-intervention results (Dawson et al., 2020;
Jayawardene et al., 2017; Montero-Marin et al., 2021). How-
ever, follow-up data is scarce and results are heterogeneous.
Furthermore, it is estimated that less than 5% of individuals
continue using mindfulness smartphone applications after
30 days of download (Baumel et al., 2019).

Other Effects

Other types of effects are also known to arise from regu-
lar mindfulness meditation following completion of initial
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instruction. These may be pleasant, neutral or unpleasant,
expected or desired, and unexpected or challenging.

A study of MBCT participants in non-clinical contexts
suggests unwanted effects may become more common after
course completion (Baer et al., 2020). When asked about the
6-week period after course completion, 73% of participants
reported a range of unpleasant experiences associated with
mindfulness practice, a rise from 66% during the course. Of
these experiences, 66% were rated as ‘“somewhat upsetting”
and 15% as “quite a bit upsetting”, a rise from 59% and 8%,
respectively, during the course. At follow-up, 7% thought the
course had been harmful, a rise from 3% when asked just
after completing the course. Additionally, 30% were lost to
follow-up.

A survey of meditation-related side effects among patients
who had completed an MBCT course for the treatment of
depression 3 months prior found that experiences perceived
as negative or negatively impacting functioning occurred
in 58% and 37% of the sample, respectively (Britton et al.,
2021). Negative experiences lasted over a month in 6% of the
patients; these were associated with signs of hyperarousal
and dissociation, and were more frequent among those who
did more informal practice (i.e. paying mindful attention
to everyday activities) after completing the MBCT course.
These rates are similar to those found among psychotherapy
patients (Britton et al., 2021; Linden & Schermuly-Haupt,
2014; Rozental et al., 2018). Although adverse effects may
exist in many forms of interpersonal healing including psy-
chotherapy (Linden & Schermuly-Haupt, 2014), and all
deserve attention, mindfulness is usually framed as a life-
long practice (Goldberg, 2022). In contrast to time-limited
approaches like psychotherapy, where a trained clinician is
continually available to support an individual with adverse
effects, such support is not necessarily available in a lifelong
practice. Moreover, the extensive duration of practice gener-
ates a potential for increased exposure to the practice, and
thus increased chances of adverse effects.

A recent US survey studied a sample of meditators in
which 71% reported exposure to mindfulness meditation
(Goldberg et al., 2022). They found that 50% endorsed at
least one item of a scale representing the ten MBP experi-
ences that were most highly associated with negative impact
on functioning. Anxiety, traumatic re-experiencing and emo-
tional sensitivity were the most common symptoms. Over
10% reported symptom duration lasting 1 month or longer,
and some degree of functional impairment. Results were
similar when restricted to participants with 11-100 hr of
practice experience, indicating that negative effects can
occur even in the earliest stages of practice.

One-year follow-up findings from a randomised trial
that asked about deviations in the subjective experience of
waking consciousness suggest causal links between com-
pleting an MBP and experiences such as disembodiment

or synaesthesia, which can be experienced as pleasant or
unpleasant (Galante, Montero-Marin, et al., 2021). These
experiences were significantly more intense among partici-
pants in the MBP arm, compared with a passive control arm.
Another randomised trial has shown that, compared with an
active-listening control group, after five sessions of mindful-
ness training, participants more frequently reported states of
extending the spatial frame of reference beyond their physi-
cal bodies (Hanley et al., 2020).

Most mindfulness trials have not measured challenging
or harmful effects (Wong et al., 2018). Among those who
have measured them, rates of adverse events have not been
demonstrated to be higher in intervention arms compared
with controls (e.g. Hirshberg et al., 2022). However, there
are indications that many unwanted effects go underreported
unless asked about specifically, which existing trials have not
done (Baer et al., 2019; Britton et al., 2021; Hirshberg et al.,
2020; Van Dam et al., 2018; Van Dam & Galante, 2020).

Mindfulness smartphone application users have also
reported unwanted effects in two qualitative studies (Clarke
& Draper, 2020; Laurie & Blandford, 2016). Reported
effects include reduced self-efficacy, lower mood, increased
frustration and inability to control thoughts. This has gener-
ated concerns among some researchers because of the lack
of supervision associated with the use of self-guided mind-
fulness training applications (Taylor et al., 2022).

Looking beyond mindfulness studies, unpleasant,
unexpected, unwanted and adverse experiences have been
repeatedly documented in relation to meditation practice.
Experiences range from anxiety to depersonalisation and
derealisation (Cebolla et al., 2017; Schlosser et al., 2019).
Many individuals had no history of mental health problems
prior to having adverse experiences (Farias et al., 2020).
More practice (especially via intensive retreats) is associated
with more of these experiences, yet they happen across all
amounts of practice (Cebolla et al., 2017; Goldberg et al.,
2022; Lindahl et al., 2017; Schlosser et al., 2019). While
most experiences are mild and transitory, some last for more
than a decade (Cebolla et al., 2017; Sparby, 2019). Although
these studies were not designed for formal tests of casual
inference, there are indications, according to standardised
causality assessment criteria, that meditation plays a causal
role in these experiences (Lindahl et al., 2017).

Factors Influencing Effects

It is important to understand what factors influence the
occurrence of the different types of effects, when they hap-
pen and who is at higher risk of having unpleasant, unwanted
or functionally impairing experiences (Compson, 2018). As
described below, so far studies have focused on individual
factors such as meditation duration or experience, religiosity,
or practice conditions and purpose. It is important to bear in
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mind that these factors are in turn influenced by potent social
context factors such as social class, education and cultural
background that also need to be studied.

The duration of meditation may be important for under-
standing the manifestation of the different experiences, but
this is a relatively unexplored area (Baer et al., 2019; Van
Dam et al., 2018). There is wide variation in the amount and
duration of meditation practices: mindfulness practitioners
often meditate for less than an hour a day, while monks and
long-term lay-person retreatants meditate for several hours
each day (Bowles et al., 2022). Socio-economic factors may
also affect not just how much time is available for practice,
but also practice quality and its effects.

Independently of practice duration, effects may differ
from person to person in predictable ways. Surveys suggest
that non-religious participants and those practising alone
are more likely than others to report challenging effects, as
well as those doing open monitoring or focused attention
meditation as opposed to compassion and other practices
(Cebolla et al., 2017; Schlosser et al., 2019). These charac-
teristics (non-religious, practising alone) and practices (open
monitoring and focused attention) are typical of mindfulness
meditators. Childhood adversity is associated with increased
risk of meditation-related adverse effects, supporting the
notion that meditation training should be trauma-informed
(Goldberg et al., 2022; Treleaven, 2018).

The purpose for which someone meditates (e.g. mental
health-related, spiritual, self-exploration) may also deter-
mine to some extent the types of effects that are obtained.
However, it is acknowledged that practising for stress-
reduction purposes will not necessarily shield someone from
experiencing other effects, because MBPs place the formal
practice of meditation at their core, and challenging expe-
riences can arise as part of mindfulness meditation (Baer
etal., 2019).

Perhaps even more importantly, the meaning that an
individual assigns to what is being experienced can greatly
influence how that experience is understood and related
to, and whether the individual identifies it as challenging

Mental well-being
Mental well-being

Meditation amount

(2

Meditation amount

or beneficial, or simply necessary and tolerable. Empiri-
cal evidence suggests that practitioners operating within
explanatory frameworks that see psychologically or physi-
cally challenging experiences as part of the path to achieve a
certain aim (often spiritual or religious) may appraise these
experiences as growth-related and continue practising med-
itation regardless (Lindahl et al., 2020). Accordingly, the
explanatory framework used by the individual to understand
the aims of their mindfulness meditation practice is very
important (e.g. Woods et al., 2022). This, in turn, is greatly
influenced by practice context, access to teachers’ support
and educational resources, and sociocultural factors.

Mindfulness Meditative Trajectories

Framing the varying practice durations, techniques, aims,
patterns of development and interactions within an explicit
model may be more illuminating than studying each sepa-
rately. While studying phenomena separately allows for
detailed descriptions, studying them and their relationships
within models allows researchers to make predictions and
test and revise models. Such unifying models could be
understood as developmental models, supporting the opti-
misation of practitioners’ meditative trajectories towards
improved health and well-being, and ultimately flourishing.

The simplest possible meditative trajectory is one that is
linear; that is, more meditation continually leads to better
health (Fig. 1a). An alternative possibility is that meditative
trajectories to health are nonlinear. In other words, that with
continued mindfulness meditation some aspects of health
plateau, or even deteriorate, before they improve (Fig. 1b).
An approximate analogy could be made with learning to
play an instrument: no improvement may be felt for the first
few days and some body parts may even be quite painful in
that initial period.

Most of the available evidence on the effects of mindful-
ness meditation tells a linear story, but that could be an arte-
fact of the techniques used to analyse the data such as cor-
relations and lineal regressions. It may also be that research

Mental well-being

Meditation amount

(b) ()

Fig. 1 Examples of possible meditative trajectories to mental well-being: linear (a) and nonlinear (b and c)
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is typically focused on very early windows for initiation of
practice. There is some indication that nonlinear aspects to
meditative development may exist. For example, several
studies have struggled to find a linear relationship between
mindfulness course, session, or home practice length and
beneficial effects (Galante, Friedrich, et al., 2021; Levi
et al., 2021; Strohmaier et al., 2020). Recent cross-sectional
work with over 1500 meditators showed a nonlinear rela-
tionship between meditation practice and psychological
distress, well-being and affect, such that the greatest gains
were made with fewer accumulating hours (Bowles et al.,
2022). The authors concluded that while it could be that
benefits are most pronounced at these early stages, it could
also be that traditional psychological measures are simply
insufficiently nuanced to capture later growth in well-being
and flourishing.

Another possible type of nonlinear meditative trajectory is
an inverted U shape: that increasing the duration of medita-
tion (which could be the length of a session or the cumulative
hours of meditation over time) may improve outcomes up to a
point after which more meditation may lead to outcome dete-
rioration (Fig. 1¢). There is evidence that several cognitive
processes targeted by meditation lead to desirable health out-
comes if moderately activated, but may lead to negative out-
comes if intensely activated (Britton, 2019; Clarke & Draper,
2020; Grant & Schwartz, 2011; Strohmaier et al., 2020). For
example, decentring, the ability to establish a psychological
distance with one’s thoughts and emotions, could be concep-
tualised as following an inverted U-shaped trajectory (Britton,
2019). Decentring is stimulated by mindfulness training and
may be related to health benefits in some contexts. Whether
the practitioner simply experiences potentially helpful decen-
tring (e.g. being able to consciously monitor one’s thoughts)
or progresses to more challenging and potentially unstable
experiences (e.g. perceiving the body as not-self, and then
having an anxiety-provoking depersonalisation episode)
may depend strongly on the initial degree of activation of
decentring, as well as the practitioner’s explanatory frame-
work for the meditative process and experience. Mindfulness
meditation dosage, technique and especially perceived aims

Fig.2 Examples of how differ-
ent outcomes (e.g. restlessness
and mental well-being) may
vary with meditation amount

Restlessness

Meditation amount

(a)

and mechanisms of action of the practice may be important
determinants of how activated the decentring mechanism is.

It may be the conditions under which meditation
occurs that may lead to desirable or undesirable outcomes
(Compson, 2018). Mindfulness meditative trajectories
to health may vary according to individual differences
among practitioners and contextual (e.g. perceived aims)
or cultural factors, so that group-level average effects may
be a poor guide to the likely outcome for specific individ-
uals (Crane et al., 2010; Fisher et al., 2018; Galante et al.,
2016; Galante, Friedrich, et al., 2021; Tang & Braver,
2020). For example, in a recent randomised trial, among
those participants with poor self-regulatory abilities, a
90-min mindfulness training session increased their ten-
dency to misperceive others’ expectations as self-selected
goals, while this did not happen among those with strong
self-regulatory abilities (Kaufmann et al., 2020).

Relationships between mindfulness meditation and out-
comes may follow different trajectories for different specific
outcomes. In the example in Fig. 2, the more a person medi-
tates over time, the higher their mental well-being, while
their restlessness variably goes up and down over that same
time, in a cyclic fashion. That person may or may not value
the well-being outcome enough that they are prepared to
tolerate spikes in restlessness.

If these sort of complex patterns exist between mindful-
ness meditation and outcomes, knowledge of the optimal
meditative practice at the right time and for the right person,
with individualised aims and contextual edifices, may be
crucial for the optimisation of health benefits. For physical
exercise, there is scientific knowledge on individual differ-
ences, dosage, timing, challenges, risks, mitigation, treat-
ment and recovery (World Health Organization, 2022). We
propose that a similar body of knowledge for mindfulness
meditation practices is warranted.

Many of the studies described above are working towards
such a body of knowledge, and several different scientific
approaches are required to continue this work. One approach
that may presently be underused and that may reveal key
information to orient mindfulness meditative development

Mental well-being

Meditation amount

(a)
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research is the study of existing models of meditative devel-
opment from various contemplative traditions.

Meditative Development in Contemplative
Traditions that Inform Mindfulness
Meditation

Mindfulness meditation practices are specifically
grounded in several contemplative traditions, most nota-
bly Buddhism (Cullen, 2011; Kabat-Zinn, 2011; Williams
& Kabat-Zinn, 2013). Although these traditions do not
usually frame their meditative trajectories within health
and well-being paradigms, some of them possess phenom-
enologically rich meditative development descriptions that
include accounts consistent with psychological benefit and
improved well-being. We propose to draw on contempla-
tive traditions as a source of testable propositions for sci-
entific research on meditative development.

One example of a contemplative tradition with rich
phenomenological descriptions is Theravada Buddhism
(Williams & Kabat-Zinn, 2013). Generations of Theravada
Buddhist scholars and practitioners have mapped develop-
ment experiences that occur as a result of regular medita-
tion practice. One of the most commonly known maps is
known as the Stages of Insight (Sol) (Bodhi, 2012; Bud-
dhaghosa, 1990; Upatissa, 1995). It describes the sequen-
tial development of the sensate experience and cognition
of the meditator. Within Theravada Buddhism, these stages
are both diagnostic and predictive, in that they are used by
teachers to determine the degree of meditative develop-
ment of the student and inform the next steps in that stu-
dent’s practice, which, if undertaken successfully, will lead
to the next stage (see, for example, Sayadaw et al., 2016).

The Sol have been previously detailed in modern aca-
demic literature (Grabovac, 2015); therefore, we will focus
on them as an example. A condensed summary of the tem-
poral sequence of the Sol (as described in Sayadaw et al.,
2016) is represented in Table 1. Some of the stages of the
Sol are particularly rich from a phenomenological per-
spective. For example, the Arising and Passing Away stage
is described as including spontaneous and transient experi-
ences of altered states of consciousness with marked per-
ceptual and somatic distortions, including phenomena that
may be interpreted as hallucinations or depersonalisation.
There are a series of potentially clinically significant chal-
lenging stages, including Fear, Misery, or Disgust, that
may unfold, according to the traditional texts, even while
one is not meditating (Buddhaghosa, 1990; Grabovac,
2015). The stages that follow these are considerably more
agreeable and include a stage of undisturbed psychological
stability (Equanimity). The sequence culminates in what
is sometimes called Attainment of Fruition, a momentary
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extinction of experience after which practitioners have
noted lasting positive changes in psychological experi-
ence (Grabovac, 2015). The Theravada Buddhist texts do
not generally use language that allows us to determine the
average duration and frequency of meditation practice that
is required for a practitioner to traverse the Sol (Bodhi,
1999; Upatissa, 1995). In any case, it seems clear that the
Sol meditative trajectory to potential health/well-being
benefits is, in part, nonlinear.

The range of practice contexts in which the Sol might
emerge, if any, is a subject of some debate. Some meditation
experts have theorised that effects similar to those described
in the Sol can be experienced by regular practitioners within
various meditation traditions including secular ones, not
just in retreat but also in everyday lay practice, and even as
a result of practices or experiences other than meditation
(Cayoun, 2014; Compson, 2018; Ingram, 2008; Kornfield,
1993). Others have stated that the Sol can only be meaning-
fully applied to meditation retreat contexts within specific
Theravada traditions and that the Sol cannot be experienced
by modern mindfulness meditation practitioners, including
lay practitioners and MBP participants (Analayo, 2019,
2020, 2021). Additionally, there is the possibility that practi-
tioners of other meditative and contemplative practices may
have subjective experiences at the phenomenological level
that have significant similarities to the Sol, but may not be
identified as such given differences in phrasing and contexts,
such as religious ones, that provide different frameworks of
understanding of subjective experience.

Though the aims, contexts and intensities of practice may
differ, the fact remains that many mindfulness practices (e.g.
most of those in MBPs) draw heavily from Theravada Bud-
dhist traditions that make use of the Sol (Anapanasati Sutta
[Mindfulness of Breathing] Majjhima Nikaya 118, n.d.;
Braun, 2017; Gilpin, 2008; Hasenkamp, 2021; Satipatthana
Sutta [Frames of Reference] Majjhima Nikaya 10, n.d; Wil-
liams & Kabat-Zinn, 2013). Therefore, experiences arising
from these different but related practices may be similar to
each other to at least some extent. Mindfulness meditation
practices also draw from other traditions such as Mahayana
Buddhism and Zen (Kabat-Zinn, 2011); many of these have
their own meditative development maps (e.g. Mahayana five
paths and ten bhiimis, Zen ten ox herding pictures) which
could include experiences and patterns also arising within
modern mindfulness contexts.

The descriptions of meditative development provided by
contemplative traditions have been influenced by methods
of generating knowledge available to the cultures and eras
in which they were devised (Fisher, 2021; McMahan, 2008).
As such, contemplative traditions cannot possibly form a
scientific corpus of knowledge in themselves simply because
the scientific method had not been used to generate and
record their knowledge base. Nor can they directly inform
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scientifically grounded clinical practice. However, set within
appropriate interdisciplinary contexts, traditional contempla-
tive models may be able to inform initial hypotheses from
which to generate testable propositions for subsequent sci-
entific investigation on mindfulness meditative development
(Wright et al., 2023).

Proposing a Framework for Meditative
Development Research

As presented above, millions of people currently practice
mindfulness meditation with the goal of improving health-
related outcomes in both clinical and non-clinical contexts.
Many mindfulness practitioners continue to meditate on a
regular basis after completion of initial instruction. However,
mindfulness meditative development is poorly understood
scientifically, and increasing evidence suggests complexity,
with nonlinear and moderation effects that may be of clini-
cal relevance (see sections “Factors Influencing Effects” and
“Mindfulness Meditative Trajectories”). Given the rates of
unusual and unexpected experiences presented in the section
“Other Effects”, which may cause significant confusion and
distress, further study of meditative development is urgently
needed. The results of such research will help to understand
when unexpected, challenging or potentially harmful experi-
ences may arise, and what is necessary to best manage these
outcomes, as well as how to optimise beneficial outcomes.

We therefore propose a framework for meditative devel-
opment research, described in Table 2. We suggest the study
of mindfulness meditative development should include
assessment of mindfulness meditation dosage, specific tech-
nique (i.e. what practitioners are doing when they say they
meditate) (Matko et al., 2021), experience patterns, inter-
actions between possible outcomes and the contribution of
individual meditator’s characteristics, meditation aims and
the cultural and social contexts within which they practice.
Given the complex interplay of all these factors, we propose
studying them within unifying models of mindfulness medi-
tative development.

New measurement tools may need to be developed to
capture the range of experiences that arise, their trajectories
and how the meditator appraises them. Prevalence of the
different effects will need to be assessed, and study sample
sizes will need to take the frequency and regularity of such
effects into account. Longitudinal studies will be ideal to
study patterns of individual variation over time, and com-
plex statistical techniques such as intensive longitudinal data
approaches or latent trajectory modelling will be required.
Pilot work prior to large studies will be needed to ensure that
the different study elements (e.g. recruitment, engagement/
attrition, measurement) will work as expected. Qualitative

@ Springer

research and involving researchers in the social sciences and
humanities will be crucial to generate hypotheses, under-
stand nuances and consider cultural and societal contexts
(Frank & Marken, 2021).

Multidisciplinary research approaches will be necessary
for understanding how regular mindfulness meditation con-
tributes to health and well-being. We believe that, if prop-
erly contextualised, studies of meditative development that
are informed by the contemplative traditions from which
mindfulness practices originate will prove to be fruitful. For
example, a study could compare how the different traditions
approach, describe and assess meditative development, and
what overlaps and key differences there may be between
them. Then they could see how the different types of effects
and experiences documented in the research so far may cor-
respond with the challenging steps described in correspond-
ing traditional texts. For these studies to be most useful, they
should adopt an ontologically agnostic approach.

Applied research works best when it is participatory;
therefore, stakeholders including practitioners and repre-
sentatives from diverse contemplative traditions should
contribute to this research to help interpret the traditional
bodies of knowledge, and to keep research questions relevant
to the diverse stakeholders. We suggest that studies of spe-
cific meditative development trajectories may benefit from
minimising allegiances to specific contemplative traditions.
We also believe that research efforts should be as open as
possible for the science to remain accountable, accessible,
reliable and reproducible, including through prospective
study protocol registration, open-access publication and
public data access.

The evidence that emerges from investigation of medi-
tative trajectories to health has potential to dramatically
improve the global provision and benefits of mindfulness-
based approaches for health. These improvements may
include (a) strengthening the adherence to the informed
consent principle by advising prospective mindfulness medi-
tators about what they could experience during both initial
training and afterwards; (b) developing a knowledge base to
inform technique selection, dosage, context, aims and timing
based on individual differences and specific circumstances;
(c) refining meditation instructions and practice technique
to optimise specific health and well-being outcomes; (d)
improving training programmes for teachers of MBPs; (e)
adjusting the level and quality of support that mindfulness
practitioners receive after initial instruction; and (f) contrib-
uting to the development of appropriate clinical support for
treatment and recovery for practitioners that may experience
unexpected, deleterious outcomes.

In sum, we call for greater collaborative, interdiscipli-
nary, methodologically rigorous, empirical investigation
into the effects of regular mindfulness meditation prac-
tice. We propose ontologically agnostic research to reduce
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inference biases, advancing that practical information found
within religious and spiritual contemplative traditions could
serve to develop initial theories and scientifically falsifiable
hypotheses. Such investigation could inform safer and more
effective applications of mindfulness meditation training for
improving health and well-being.
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