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A B S T R A C T   

Interest in yoga as an intervention for psychological wellbeing has increased in recent years, with literature 
investigating beneficial effects in a variety of presentations and settings. The theoretical understanding of this 
benefit has previously focused on physiological changes involved in yoga practice, however interest has turned to 
the potential psychological mechanisms eliciting psychological wellbeing. 

The current paper builds on previous theory and argues that yoga practice targets transdiagnostic psycho
logical processes; mechanisms that feature commonly across a wide range of presentations, thus reducing distress 
and increasing wellbeing across clinical and non-clinical populations. Features of yoga practice are discussed in 
relation to these transdiagnostic processes and the features of modern talking therapies. A new model is proposed 
positing specific aspects of yoga practice correlate with specific transdiagnostic processes to elicit psychological 
change and argues that the mechanisms by which change occurs are directly compared with the changes 
observed in talking therapies. The implications for future research and the potential for this to support the 
commissioning of holistic approaches in clinical practice are discussed.   

1. Introduction 

Treatment for mental health difficulties in the UK is provided free of 
charge by the National Health Service (NHS), with the two most com
mon forms of intervention offered being psychiatric medication or 
talking therapies [1]. Whilst talking therapies have a good evidence 
base, rates of remission and relapse are still relatively high [2,3] and not 
everyone experiencing distress will seek help. Salaheddin and Mason [4] 
investigated barriers to seeking help for mental health difficulties, and 
found stigmatizing beliefs and difficulties identifying or expressing 
concerns as two factors contributing to not seeking help. It could be 
argued that talking therapies, which are typically focused upon detailed 
discussion of one’s inner experiences, may consequently act as a deter
rent to help-seeking for those not wishing to discuss their experiences 
due to fear of negative judgement, shame, or those simply unable to 
express their experiences in words. Though creative therapies (which 
involve engaging in music or art without necessarily an expectation of 
detailed discussion) may offer one alternative for those not wishing to 
take medication or engage in talking therapies, these are not always 
widely available on the NHS and typically still involve discussion of 
one’s experiences [1,5]. Furthermore, these approaches are often 
considered adjunctive to, rather than instead of, medical or talking 

interventions. 
Other holistic approaches to psychological wellbeing, sometimes 

termed “alternative” or “complementary” approaches, typically adopt a 
biopsychosocial approach and are concerned with global wellbeing as 
opposed to the treatment of specific symptoms [1]. However, as these 
approaches can be substantially heterogenous in their methods and may 
target facets that are not easily measured by observation or self-report 
tools (e.g. spirituality), they are not often suited to robust scientific 
investigation on which treatment guidelines are based. Consequently, 
holistic approaches to mental health do not meet the scientific criterion 
for best practice guidelines, are not compared against existing ap
proaches in clinical trials, and are not routinely commissioned or 
delivered in routine care. Thus, the reality is that those experiencing 
mental health difficulties and requiring free treatment can opt only for 
medication or talking therapies as a treatment in the UK (and other 
nations in which robust empirical evidence is necessary for inclusion in 
practice guidance). Increasing the options available for treatment first 
requires evidence that holistic approaches can be equally as efficacious 
to psychological wellbeing as psychiatric medication or talking 
therapies. 
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1.1. Yoga 

Yoga practice is one such holistic approach that has grown in 
popularity in the western world in recent years. One study reported an 
increase of 16.3 million practitioners in America between 2012 and 
2016 [6]. Yoga practice originates in Indian philosophy and has been 
described as “a set of principles, beliefs, and practises for yoking matter to 
spirit, body to mind, personal to universal, and mortal to immortal” 7, p.8]. 
The emphasis is on the connection between mind, body and spirit, and 
most practices are typically centred around Patanjali’s yoga sutras, a 
leading text in understanding the process of the yoga journey [8]. The 
text outlines the “eight limbs” of yoga: yamas (the “laws of life”; [8, p. 
56]) or “behaviour patterns” [9, p. 98] that guide our actions; niyamas 
(the “rules for living”; [8, p. 56]) that guide how we should engage in 
these actions; asana (“postures”; [8, p.56]); pranayama (breathing ex
ercises; [8,9]; pratyahara (the “retirement of the senses”; [8, p.56]) or 
process of moving attention inwards [8]; dharana (the focusing of 
attention exclusively on one subject; [9]; dhyana (“meditation”; 8 p.56]), 
distinguished from dharana as the point at which the mind connects 
with, rather than simply observes, the object of dharana [9], and 
samadhi, the point at which we become one with the object of dharana 
[9] and achieve a settled mind [8]. 

The recent emergence of “yoga therapy” has presented a challenge to 
research investigating yoga’s beneficial effects as there is no unanimous 
distinction between therapeutic yoga (i.e. yoga practice that can yield 
beneficial effects) and yoga therapy. The British Wheel of Yoga [10] have 
attempted to distinguish yoga therapy as that in which yoga practices 
are individually tailored with the explicit aim of relieving a physical, 
mental or spiritual health condition [10], whereas therapeutic yoga is 
considered to not necessarily directly attempt to relieve such symptoms, 
instead teaching the different elements of yoga [11] and broadly pro
moting health to all attending [10,11]. However, to date there is no 
widely accepted distinction of these practices, which poses a problem for 
the field of yoga research as there is no framework on which to 
demarcate these interventions. 

There is growing evidence for the use of yoga interventions in 
improving physical and mental health [12,13], with systematic reviews 
finding support for the use of yoga as an intervention for anxiety [14], 
depressive symptoms [15], post-traumatic stress disorder (PTSD; [16]), 
and work-related stress [17]. Additionally, the psychological benefits of 
engaging in therapeutic yoga practice have recently been demonstrated 
[18]. However, the literature into yoga interventions for psychological 
wellbeing is limited by the lack of randomised controlled trials (RCTs) 
comparing yoga interventions with medical or psychological treatments, 
and those that are available often employ small samples and assess yoga 
as an adjunctive treatment to standard care as opposed to a stand-alone 
intervention (see Ref. [19], for a review of yoga intervention RCTs for 
mental health). The heterogeneity of yoga interventions on which cur
rent evidence is based makes it impossible to establish which aspects of 
yoga practice may be yielding therapeutic benefit. With a view to 
overcoming this dilemma, recent tools have been developed to assess the 
extent to which yoga interventions employ each of the eight limbs of 
yoga practice (Essential Properties of Yoga Questionnaire [EPYQ, 20) 
and the extent of engagement in yoga practice (Yoga Immersion Scale 
[YIS, 21, however these are yet to be used widely in yoga research. 
Additionally, recent guidance has been developed to improve the 
reporting of yoga studies (CLARIFY; [22]) and holds potential to support 
not only replicability of studies but also transparency that would allow a 
more nuanced and detailed analysis and inference regarding the 
mechanisms of change from yoga practice. 

1.1.1. Psychological mechanisms of change in yoga practice 
Evidence investigating mechanisms of change from yoga practice 

offer preliminary support for the targeting of “transdiagnostic” (TD) 
processes. TD processes refer to a process or processes that are non- 
specific to diagnoses and are implicated across a spectrum of 

psychological distress. They may be physiological, psychological (in
ternal and behavioural processes) or interpersonal in nature, and in 
relation to yoga practice, research has previously focused on the phys
iological processes affected [12,23,24]. The autonomic nervous system 
(ANS) and hypothalamic-pituitary-adrenal (HPA) axis in particular have 
been highlighted as physiological systems affected by yoga practice [25, 
26,27]. 

Harvey et al. [28] conducted interviews with yoga teachers and 
therapists to explore perceptions of how and why yoga practice may be 
psychologically beneficial, reporting themes of increased awareness and 
choice (control), improved relationships with oneself and others, and 
the emphasis of individuality in yoga practice as potential mechanisms 
of change. In a cross-sectional study, Tihanyi et al. [29] found mind
fulness, body image and satisfaction with body image to mediate the 
relationship between yoga practice and psychological wellbeing in 
advanced yoga practitioners. This evidence is limited by geographical 
homogeneity (both studies conducted in Europe) and a lack of replica
tion, however are consistent in their suggestion that factors of attention 
and appraisal may be important psychological facets. Though concerned 
primarily with physical health benefits of yoga practice, a review by 
McCall [23] further supports this by suggesting self-awareness, control 
and confidence could all be psychological factors associated with the 
beneficial effects of yoga practice, in addition to highlighting a number 
of physiological systems implicated in the experience of psychological 
distress that are affected. Menezes et al. [13] postulate physiological 
changes in the endocrine and autonomic nervous systems, and atten
tional focus, influence immune responses, anxiety and reappraisal 
respectively, thus resulting in psychological change, however emphasise 
the lack of research into emotion regulation and yoga practice. 

1.1.1.1. Existing models of psychological wellbeing and yoga. Gard et al. 
[27] propose a self-regulatory model of yoga and psychological well
being, based upon a breadth of empirical evidence and encompassing 
cognitive, emotional and behavioural factors (in addition to physiolog
ical mechanisms) as potential agents of change in yoga practice. They 
propose psychological benefits arise from an improvement in 
self-regulation of cognition, emotion, and behaviours as a result of yoga 
affecting attention, self-awareness, the ability to de-centre, reappraise 
and observe without judgement ones’ experiences (in combination with 
a variety of physiological processes). For simplicity, the model con
denses the eight limbs of yoga into four core features (ethics, breath 
control, sustained postures, and meditation), however this is at the 
expense of postulation as to which specific limbs, particularly the yamas 
and niyamas, may relate to which specific processes. However, the 
model does propose specific links between ahimsa, santosha and 
self-compassion, and meditative practices with improved attention. 
Additionally, the model does not consider how yoga practises may hold 
potential for contraindications to psychological wellbeing. Though it is 
acknowledged modern mindfulness-based talking therapies may also 
target self-regulation, commonalities in the processes affected in yoga 
and these therapies are not explored, and thus the model makes no 
prediction as to how yoga interventions may be adapted for comparison 
with talking therapies. 

Kishida et al. [30] present a model focusing on intra and interper
sonal changes that arise from yoga practice. Employing the condensed, 
four-facet core from Gard et al. [27], they suggest wellbeing improves 
with yoga practice as a result of changes in self-compassion, compassion 
to others, social connectedness and mindfulness, with individual and 
social factors moderating the impact on wellbeing. Though they spe
cifically consider ahimsa in their model, they similarly do not postulate 
how other specific limbs may relate to intra and interpersonal factors. 

Taken together, models considering TD processes and yoga practice 
do exist, both of which stipulate a duration-dose response on wellbeing 
and highlight ahimsa as an ethical principle of particular interest. 
However, other than this, they do not make clear predictions regarding 
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which specific limbs may relate to specific processes and as a result, it is 
not possible to extrapolate how yoga interventions may be compared 
with talking therapies with the aim of developing the evidence base for 
yoga as an intervention for psychological distress. 

1.1.2. Summary 
Though literature proposing mechanisms of change for the psycho

logical benefits of yoga practice exist, there has been little empirical 
evidence supporting these to date; an endeavour that is further 
complicated by a lack of theories linking specific practices with specific 
psychological processes, and only recent emergence of measures to 
assess which aspects of yoga practice are incorporated into the yoga 
interventions under investigation. Further research is necessary to 
establish which practices are effective for who [18,24,31] and for this, 
advanced theoretical understanding of which aspects of yoga practices 
relate to which psychological processes is required. 

1.2. Aims of the current paper 

This paper has four primary aims:  

1. To outline the role of TD processes in the experience of psychological 
distress  

2. To conceptually link these TD processes to specific components of 
yoga practice  

3. To consider how the eight limbs of yoga may be paralleled in the 
practice and ethos of modern talking theories, and  

4. To build upon previous models of mechanisms of change in yoga 
practice and present a novel, biopsychosocial model that links spe
cific yogic practices with specific TD processes. 

Whilst “third wave” talking therapies are explicit in the influence of 
eastern practices in their development (Compassion Focused Therapy 
[CFT, 32]; Dialectical Behaviour Therapy [DBT, 33]) or correlates in 
their philosophical approach to distress (Acceptance & Commitment 
Therapy [ACT, 34]), this is the first paper to address how specific TD 
processes may be targeted through both yoga practice and third wave 
therapies, and to express the explicit hypothesis that the psychological 
benefit from both practices are the result of a shared mechanism of 
change; one (or multiple) that can be assessed using existing stand
ardised measures *insert footnote 1 here*. Thus, yoga as an intervention 
for mental health can be investigated using scientifically robust meth
odology and compared with existing psychological interventions for 
mental health. The author argues that the psychological benefits of yoga 
practice should be assessed on the same factors as third wave talking 
therapies, allowing the therapeutic effects and mechanisms of change to 
be directly compared, and that this investigation would yield clinical 
implications for the provision of mental health services above and 
beyond the medicines and talking therapies currently privileged in 
western societies. 

2. Theory: transdiagnostic processes in psychological distress 

The term “psychological distress” has been defined as “a set of painful 
mental and physical symptoms” that can be applied to common human 
experience, as well as to those that may constitute classification of a 
mental health condition such as depression [28,32]. For the purposes of 
the paper henceforth, the term “psychological distress” will be employed 
to encompass clinical levels of psychological distress (i.e. mental health 
presentations) as well as the distress experienced in populations without 
a specific mental health diagnosis (e.g. work-based stress, general pop
ulation). Conversely, the term “psychological wellbeing” will be used to 
encompass the absence of, or reduction in, psychological distress, or the 
presence of positively valanced affect or functioning. 

2.1. Psychological processes 

2.1.1. Emotion regulation 
Emotion regulation is subject to multiple definitions in the literature, 

however common factors in these models has recently been acknowl
edged [33]. The individual understanding and acceptance of emotions, 
and attitudes and responses toward them (typically termed “strategies” 
or “techniques”) feature across a range of competing models of emotion 
regulation [33]. Thus, broadly speaking, emotion regulation can be 
defined as an awareness, acceptance, understanding and response to 
emotional experience, however the literature faces a similar critique in 
that competing definitions result in the employment of different mea
sures, compromising a synthesis of the evidence. However, regardless of 
definition, emotion regulation has widely been postulated as a TD pro
cess [34]. 

The multi-dimensional construct proposed by Gratz and Roemer [35] 
highlights the awareness, understanding and acceptance of emotional 
experiences as an adaptive emotion regulatory technique contrary to the 
experience of psychological distress. Research into maladaptive regu
latory strategies (ways of coping that increase or maintain psychological 
distress) has implicated rumination and experiential avoidance as two 
key emotion regulation strategies that function in the experience of 
psychological distress. Rumination has been defined as the process of 
“obsessional thinking involving excessive, repetitive thoughts or themes that 
interfere with other forms of mental activity” [36] and has been implicated 
in the experience of psychological distress and wellbeing [37,38]. 
Experiential avoidance, defined as “the phenomenon that occurs when a 
person is unwilling to remain in contact with particular private experiences 
(e.g. bodily sensations, emotions, thoughts, memories, behavioral pre
dispositions) and takes steps to alter the form or frequency of these events and 
the contexts that occasion them” [48, p.1155], has been demonstrated as a 
risk factor in the development of psychiatric disorders [39,40] and 
shown to counter-intuitively increase frequency of distressing symptoms 
[41]. For the purposes of this paper, emotion regulation will be sub
divided into two factors pertaining to the cognitive and affective com
ponents of emotion regulation (awareness/acceptance), and separately 
to the behavioural components of emotion regulation (action/coping; 
inclusive of experiential avoidance and rumination). 

2.1.2. Criticism and compassion 
Compassion and criticism can be broadly considered opposing ap

proaches to oneself and/or others. The precise definition of compassion 
has been the subject of debate in psychological literature, however 
Strauss et al. [42] propose it to comprise five facets spanning cognitive, 
affective and behavioural components applicable in the relationship to 
oneself and to others: 1. The recognition of suffering, 2. An appreciation 
of the universality of suffering (i.e. it is experienced by all), 3. Experi
encing empathy for the suffering and connection with the distress, 4. 
Tolerating adverse feelings triggered by the distress, and 5. A motivation 
to act to reduce the suffering experienced. Conceptually, this definition 
is similar to that of Gilbert [43]; “… a sensitivity to suffering in self and 
others, with a commitment to try to alleviate and prevent it’ (p. 19) who 
further emphasises that compassion can flow towards oneself, to others, 
and from others. Taking these definitions, the practice of compassion 
involves acknowledging and approaching distress in oneself and/or 
others with a non-judgmental manner and is thus directly contrary to 
adopting a self-critical or blaming approach to one’s distress. Accord
ingly, self-criticism has been commonly implicated in the experience of 
psychological distress [44], whereas compassion has been associated 
with reduced psychological distress [45]. Lower levels of compassion 
toward the self (self-compassion) have been consistently implicated in 
the experience of psychological distress [46], however compassion to
wards and from others, a central tenet in the model of compassion by 
Gilbert [47], and their role in psychological wellbeing are less 
researched in evidence to date. Literature in this area is further limited 
by competing conceptualisations of compassion (e.g. Refs [42,43,48]) 
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and the associated discrepancy in measures used to assess these 
constructs. 

2.1.3. Cognitive fusion 
Cognitive fusion has been described as “responding as if private events 

are true” [49], p.4688] and is associated with a reduced capacity to step 
back or to separate from internal experiences. Cognitive fusion has 
consistently been implicated in the experience of psychological distress 
[49,50]. 

2.1.4. Imagery 
Mental imagery, or “a mental representation that occurs without the 

need for sensory input” [51], p. 2] has an evidenced relationship to both 
psychological wellbeing and psychological distress, dependent on the 
valence of the content. Negatively valanced mental imagery (e.g. a 
distressing or threat-orientated image) has been implicated in a range of 
mental health presentations [52] and shown experimentally to increase 
negative affect [53,54] and reduce positive affect [54]. Conversely, 
positively valanced imagery (typically capturing security, safety or 
compassion) has been shown to reduce negative affect and increase 
positive affect [54]. 

2.1.5. Attention 
The concept of attention is complex, with various models and sub

systems of attention proposed [55]. Racer & Dishon [55] define atten
tion as “… the set of processes that allow us to process certain information to 
the (relative) exclusion of other information.” (p. 2), and present a breadth 
of evidence supporting attention, in some form, as a TD factor in psy
chological wellbeing. Mindfulness practice is a central feature of third 
wave approaches [56] and has been defined as “… awareness that arises 
through paying attention, on purpose, in the present moment, non-
judgmentally.” [60, p.4]. Taking this definition, it has been argued that 
mindfulness practice is concerned with attentional processes [57]. 
Mindfulness interventions have demonstrated a wide variety of psy
chological benefits [58], however a recent meta-analysis found 
mindfulness-based interventions did not directly affect attentional pro
cesses [59], suggesting the beneficial effects of mindfulness may not be 
mechanised by an impact on attention as previously thought. However, 
due to the complexity in conceptualisation and breadth of attentional 
processes under research, and the considerable heterogeneity of 
mindfulness-based interventions [59], the evidence into attention and 
its role in psychological wellbeing is difficult to synthesise. 

2.1.6. Interoception 
Interoception refers to the process of the “awareness, interpretation 

and integration of sensations in the body” [64, p. 1894], and thus shares 
conceptual overlap with the awareness of emotional states central to 
emotion regulation and compassion. Deficits in interoceptive func
tioning have been associated with a range of psychiatric disorders 
characterised by distress [60,61], whereas awareness of internal sen
sations has been associated with adaptive emotion regulation strategies 
[60]. However, research into the relationship between emotional pro
cessing (and consequent distress vs wellbeing) and interoception is 
limited by methodological flaws, particularly in relation to the con
ceptualisation and measurement of interoception [62]. 

2.2. Physiological processes 

Sleep [63,64], the endocrine and nervous systems [23,65], and ex
ercise [66] have been implicated in the experience of psychological 
distress, however the interplay between these and psychological and 
interpersonal factors is not yet clearly understood, and there is consid
erable heterogeneity in the specific factors and outcomes investigated. 

2.3. Interpersonal processes 

The study of humankind has long recognised our species as social 
beings [67], thus it is intuitive that the nature and quality of our 
interpersonal relationships are related to our psychological wellbeing. 
Interpersonal difficulties have been linked with the experience of psy
chological distress [68] and third-wave therapies targeting interper
sonal style have demonstrated reductions in psychological distress (e.g. 
Ref. [69]). However, similarly to other TD factors, the evidence into the 
role of interpersonal factors in psychological distress is limited by 
opposing theoretical conceptualisation and consequent measurement 
[68], and as a treatment target this is rarely analysed separately from 
other intervention processes. 

2.4. Biopsychosocial nature of psychological distress 

The nature of psychological distress and the juxtaposing experience 
of psychological wellbeing are complex, and there are evidenced and 
hypothesised intra and inter domain links between psychological, 
physiological and interpersonal facets of functioning. For example, 
interospection involves an attendance to cues of one’s emotional state 
[60] and emotional processing [62], and thus conceptually links to 
constructs of attention, emotion regulation, compassion and imagery. 
Self-criticism is a form of responding to oneself in relation to one’s 
experience, and thus links with emotion regulation strategies as well as 
compassion, and may take the form of derogatory or pejorative mental 
imagery of the self. Similarly, within physiological TD processes, there 
are links between the ANS, respiratory and endocrine systems [70], and 
the endocrine system and sleep functioning [70]. Within interpersonal 
processes, it is broadly accepted that one’s actions will impact others’ 
interpersonal actions, which then in turn influence our own actions (and 
so on …); interpersonal processes thus inherently possess a reciprocal 
nature in that they are shaped by, and shape others, through each 
interpersonal experience one has. For example, if one demonstrates 
compassionate action to another, the other may demonstrate cues of 
social safety in response, which in turn evokes a sense of social safety in 
the originator. Thus, within any one of these domains, the status of one 
factor is likely to link with the status of another (e.g. emotion regulation 
will likely link to interoception etc.). 

In a similar manner, inter-domains links have been postulated. 
Porges [71] argues that constructs such as compassion that are typically 
conceptualised as psychological constructs cannot and should not be 
measured independently from their associated physiological states, 
postulating in his Polyvagal Theory (PVT) that the vagus nerve (part of 
the ANS) is central to the relationship between mind-body experience, 
and that this is explicitly linked with emotional experience and inter
personal behaviours. This is supported in psychological models of 
compassion, for example Gilbert’s [43] three flows of compassion 
highlights the link between showing compassion to ourselves (a psy
chological construct), compassion to others and receiving compassion 
from others (interpersonal constructs). Polyvagal theory further postu
lates links between how our emotional experiences influence our 
interpersonal functioning and how interpersonal interactions shape our 
physiological and emotional responses [72]. Physiological and inter
personal factors also feature in psychological models of emotion regu
lation [33,73] and compassion [47], as well as in formulation models 
used to guide psychological therapies (e.g. CBT model of perpetuating 
factors; [74]). Thus, existing theoretical models support the notion that 
targeting change in one of these domains (physiological, psychological 
or interpersonal) will effect change in the other two domains, however 
the primary mechanism of change differs dependent on the intervention. 

Empirical support for relationships between these domains has 
emerged in recent years. Kim et al. [75] demonstrate differential areas of 
brain activation and increased parasympathetic activation when 
employing compassionate imagery compared to neutral imagery, sup
porting the notion that fostering compassion impacts physiological 
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functioning. A recent investigation by Kirschner et al. [76] found the 
rehearsal of self-compassion simultaneously activated the PNS and 
reduced physiological arousal; a physiological state that has been 
associated with psychological wellbeing [76].Marshall et al. [77] 
demonstrate change in physiological markers of stress following medi
tative yoga (posited here to be a primarily psychological component of 
yoga practice), whilst conversely, and demonstrating the bidirectional 
relationship between domains, stimulation of the vagus nerve (physio
logical intervention) has been shown to impact interospective accuracy 
[78]. Gerhardt [79] summarises the stark evidence for how early 
interpersonal experiences impact psychological, physiological and 
interpersonal functioning. 

The bidirectional relationship between these domains is complex; 
Fig. 1 displays the known and hypothesised relationships between facets 
of these domains to date. It is counterintuitive and impracticable to 
attempt to completely distinguish physiological, interpersonal and 
psychological components of psychological distress and wellbeing. 
However, due to the focus in existing literature on physiological factors 
associated with yoga practice, the emphasis in this paper is on psycho
logical and interpersonal processes, with the assumption that these will 
intrinsically link with physiological features of yoga practice that are 
well documented by Gard et al. [27]. Thus, it is assumed that yoga 
practices that are evidenced to impact physiological facets will also have 
secondary effects in the psychological and interpersonal domains. 

3. Talking therapies and yoga practice 

3.1. Theoretical underpinnings 

Though it will be argued there are similarities in the practices 
employed in yoga and third wave approaches, the theoretical under
pinning determining why each practice is utilised differs. Yoga theory 

proposes that suffering is a result of the consistent internal narrative of 
the mind [80], fluctuations of the mind and disconnection from our 
“true nature” [8]. Thus, “treatment” (yoga intervention) should be 
concerned with stilling the mind, reconnecting with one’s true self and 
achieving enlightenment [8]. 

Traditional cognitive-behavioural talking therapies are founded on 
the hypothesis that distortions or perceptual biases in a person’s cog
nitions are the source of psychological distress [81], thus addressing 
these relieves the experience of distress. However, third-wave ap
proaches increasingly recognise the physiological correlates of 
emotional distress and conceptualise emotional distress as a typical 
feature of human experience. The aim of these talking therapies is to 
increase psychological wellbeing rather than to still the mind, connect 
with one’s true self or seek enlightenment, although there is arguably 
some conceptual overlap. In ACT, the practices in treatment are 
rehearsed with the aim of increasing psychological flexibility and 
reducing experiential avoidance [82], in DBT to increase behaviours to 
regulate emotion, cognition, behaviour and interpersonal factors [83], 
and in CFT to increase compassion toward the self and others and 
openness to compassion from others (the “three flows” of compassion; 
Gilbert, [43]); each of these treatment targets may involve a stilling of 
the mind (e.g. through quieting self-critical talk) or lead to a more 
developed understanding of the self that could be conceptualised as 
connecting with one’s true self or developing enlightenment. 

The similarities in the practices employed across these four in
terventions suggests that, despite the differing rationales, there is some 
conceptual overlap in the mechanisms underpinning the beneficial 
psychological effects of yoga practice, ACT, DBT and CFT. Further un
derstanding these mechanisms could facilitate the theoretical under
standing of psychological distress, to provide a platform from which to 
compare talking therapies with yoga as an intervention, and potentially 
broaden the range of approaches to psychological wellbeing available to 

Fig. 1. Evidenced and hypothesised links between psychological, physiological and interpersonal processes related to yoga practice.  
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both general and clinical populations. 

3.2. Broad comparators between yoga practice and third wave talking 
therapies 

The therapeutic relationship between teacher or therapist and the 
individual is emphasised in yoga practice [9,12,28], DBT [83], CFT [84] 
and ACT [85], with individuality and the needs of the client the primary 
guiding feature in each intervention [9,85]. Though yoga is explicitly a 
mind-body intervention, the physiology of emotions, importance of 
attendance to physical health, and use of biofeedback are also crucial 
components of third-wave therapies [47,83]. The aim of both yoga and 
third wave therapies is to reduce suffering and bring about change, with 
acceptance and non-judgmental observation of the self the central tenets 
of each intervention [9,47,83,85]. 

4. Theory: transdiagnostic processes, third wave therapies and 
the eight limbs of yoga 

The eight limbs of yoga, it is argued here, have undeniable relevance 
to the TD processes implicated in psychological distress and wellbeing 
which are the processes targeted in third wave therapies. Table 1 out
lines the proposed comparative components of yoga practice with TD 
processes implicated in psychological distress and wellbeing. 

4.1. Yamas 

The five yamas of yoga concern ethical behaviour, applied to inter
personal relationships with others and with ourselves [9,80]. 

4.1.1. Ahimsa 
Often referred to as “non-violence”, observing ahimsa means “… 

kindness, friendliness, and thoughtful consideration of other people and 
things … Ahimsa also means acting in kindness toward ourselves” [9, p.98]. 
A self-critical or blaming approach to oneself, common in the experience 
of psychological distress [44] is thus directly contrary to the practise of 
ahimsa. The process of responding to internal experiences (within self 
and others) and acting with kindness toward them that is advocated for 
in the observance of ahimsa are directly comparable with the definition 
of compassion by Strauss et al. [42] and with the three flows of 
compassion as postulated by Gilbert [47]. The valence of one’s mental 
images may be conducive to or contrary to ahimsa dependent on the 
content, though one would hypothesise imagery congruent with the 
concept of ahimsa to be associated with psychological wellbeing rather 
than distress. Evidence from interventions designed to increase 
compassion and reduce self-criticism (as would be expected from the 
rehearsal of ahimsa) have consistently shown an improvement in levels 
of psychological distress [86], and emerging evidence suggests yoga 
practice may improve levels of self-compassion [87]. 

With relation to evidence-based talking therapies, Adele [88] em
phasises the importance of observing this yama in relationships to others 
and with ourselves; this is directly comparable to the three flows of 
compassion in CFT, the central tenet of which is the fostering of 
compassion in relationship to ourselves, to others, and from others, on 
an individual and sociocultural level [47]. DBT specifies “self-hate, 
self-blame and sense of shame” as a direct treatment target [33, p. 160], 
and the emphasis on validation in DBT (responding to one’s experiences 
as understandable as opposed to shameful; [83]), and on self-acceptance 
and opening up to one’s experiences in ACT [85] can be conceptualised 
as practising ahimsa in one’s relationship to oneself. It is argued here 
that the process of fostering acceptance and compassion towards the self 
and others, and the reduction of self-criticism that is central to all third 
wave therapies, is equivalently achieved by the observing of ahimsa in 
yoga practice. 

4.1.2. Satya 
Satya has been translated as truth and integrity in all aspects and 

relationships in life [88], thus acting with satya is acting in direct op
position to experiential avoidance and emotion regulation; by avoiding 
one’s internal experiences, one is by very nature not being truthful to 
them nor the present state. It follows thus that one could not move to
wards awareness, acceptance nor true expression of the internal state if 
it is denied acknowledgement or experience in the first place. Conse
quently, one would expect increased observance of satya to relate to 
improved interoception, emotion regulation (awareness/acceptance) 

Table 1 
Breakdown of Transdiagnostic Processes and Proposed Associated Yoga Limb.  

Yoga limb  Relevant Transdiagnostic process 
(TDP) 

Yamas  
Ahimsa Compassion 

Self-criticism (opposing) 
Imagery  

Satya Emotion regulation (awareness/ 
acceptance) 
Interoception  

Asteya Emotion regulation (awareness/ 
acceptance and action/coping) 
Interoception  

Brahmacharya Emotion regulation (action/ 
coping) 
Sleep  

Aparigraha Cognitive fusion (opposing) 
Emotion regulation (action/ 
coping) 
Compassion 
Imagery 

Niyamas  
Saucha Compassion 

Emotion regulation (awareness/ 
acceptance and action/coping) 
Interoception  

Santosha Emotion regulation (awareness/ 
acceptance and action/coping) 
Cognitive fusion (opposing) 
Compassion 
Interoception  

Tapas Motivation 
Frequency markers of other TDPs  

Svadhyaya Emotion regulation (awareness/ 
acceptance and action/coping) 
Compassion 
Interoception  

Isvara 
pranidhana 

Emotion regulation (awareness/ 
acceptance) 

Asana  Physiological systems* 
Interoception 
Sleep 
Interpersonal factors 
Imagery 

Pranayama  Physiological systems* 
Interoception 
Emotion regulation (awareness/ 
acceptance and action/coping) 
Sleep 
Cognitive fusion 
Interpersonal factors 

“Meditation” (pratyahara, 
dharana, dhyana)  

Interoception 
Imagery 
Attention 
Compassion 
Emotion regulation (awareness/ 
acceptance) 

Samadhi  Compassion 
Sleep 
Emotion regulation (awareness/ 
acceptance) 

*referring to physiological systems previously ascertained to be associated with psy
chological wellness/distress. 
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and reduced levels of experiential avoidance. Emerging quantitative 
evidence suggests yoga practice may indeed decrease experiential 
avoidance [89] and has been shown to improve emotion regulation to a 
greater extent than regular physical exercise alone [90] in line with this 
hypothesis. Additionally, body awareness has been showed to be posi
tively associated with frequency of yoga practice, psychological well
being and mindfulness in advanced yoga practisers [29], suggesting 
yoga may be connected with interoceptive abilities. 

Satya is perhaps most explicitly related to the interpersonal effec
tiveness skills in DBT, which serve to enable the individual to commu
nicate emotions, needs, and perspectives in a way that is accurate of the 
situation and their internal experiences [83]. This therefore requires 
individuals to be truthful not only with others but also with themselves 
regarding their thoughts, feelings and needs, so that they are able to 
truly be acting with integrity in their communications; an observance 
that is highlighted in the yama of satya [88]. Being truthful with oneself 
is also integral to the concepts of acceptance (of oneself and one’s ex
periences) and of getting to knowing one’s true values that are central to 
ACT [85]. 

4.1.3. Asteya 
Asteya also encompasses concepts of integrity and reciprocity in 

relationships [88]. The central notion is one of “non-stealing” [8, p.60], 
which includes taking from ourselves as well as from others [88]. Thus, 
the observance of asteya not only applies to the criminal act of thieving 
physical possessions, though also to the stealing of experiences and 
emotion. Asteya is thus contrary to experiential avoidance (through not 
denying one’s inner experiences) and is also likely to impact interper
sonal interactions; not only by not taking others physical possessions, 
though also by not stealing emotions and experiences from others (e.g. 
acting to take away another’s happiness). Emotion regulation, 
compassion and interoception are conceptually linked through the need 
to be aware of and accept one’s (and others) internal experiences before 
one can inhibit the actions that may intentionally, or unintentionally, 
take away these experiences. Thus, one would expect lower levels of 
experiential avoidance, greater emotion regulation (awar
eness/acceptance) and compassion, and improved interpersonal skills 
from the practice of yoga inclusive of asteya. Preliminary evidence 
relating to emotion regulation and experiential avoidance have been 
discussed, and there is emerging evidence to support the hypothesis that 
yoga positively influences interpersonal relationships [30], however this 
is an area considerably lacking in research to date. 

The key principle of validation in DBT specifies that emotional re
sponses are not discounted or trivialized [83] and committed action in 
ACT could be considered in the service of not withholding happiness 
from the future self. Both therapies could thus potentially promote the 
observing of asteya in the relationship to oneself. Stealing from others 
would be conceptualised as a quality-of-life interfering behaviour and 
thus a treatment target in DBT, and the encouragement of the observing 
and acceptance of inner experiences in all three therapeutic modalities 
could be argued as the practice of asteya to oneself: through nature of 
not dismissing, denying or suppressing one’s true inner experiences and 
behaving towards others in a similar way. 

4.1.4. Brahmacharya 
Brahmacharya is concerned with the regulation of energy, ceasing of 

overindulgence and a responsible use of resources [88]. TD processes of 
sleep and action/coping emotion regulation practices are arguably most 
relevant to energy use, sleep with a restorative function and rumination 
and experiential avoidance as an ineffective use of energy resources. If 
brahmacharya were targeting these TD processes, it would be expected 
that increased yoga practice would improve sleep (duration and/or 
quality) and decrease engagement in ineffective regulation techniques, 
and in support of these hypotheses, yoga practice has been demonstrated 
to improve sleep [91] and decrease rumination compared to a waitlist 
control, though interestingly not compared with an aerobic exercise 

control, suggesting this may be the result of a shared mechanism be
tween yoga and other physical practices [92]. 

Emotion regulation skills taught in DBT serve the explicit function of 
learning to regulate one’s emotional energies. In particular, the PLEASE 
skill [73] is concerned with the regulation of energy through moderating 
the intake of substances (food and mind-altering) and balancing this 
with the output of energy (sleep, exercise etc.). The identification of 
values and committing action to valued living in ACT [85] serve to 
promote the appropriate (rather than excessive or absence) appor
tioning of energy to life activity. 

4.1.5. Aparigraha 
Aparigraha is concerned with “non-possessiveness” and the ability to 

let go; of situations, physical possessions, and of inner experiences such 
as thought [88], and links with the concept of de-centring posited by 
Gard et al. [27] to mechanise psychological change. A central tenet of 
both compassion and emotion regulation is the response to internal 
experiences (which may include intrusive mental imagery), that which it 
is argued here is the first step in the process of then letting these expe
riences pass. Thus, rehearsal of aparigraha should be related to levels of 
compassion and emotion regulation (awareness/acceptance) skills. 
Cognitive fusion can be conceptualised as an extreme possessiveness of 
an experience, to the extent that one becomes fused with the experience 
and thus unable to separate or relinquish possession of the experience. 
The practice of aparigraha is thus contrary to cognitive fusion, and it 
would be expected that following yoga practice cognitive fusion would 
decrease and cognitive defusion increase. It follows that psychological 
distress resulting from internal experiences such as self-criticism or 
distressing imagery would also decrease, as these experiences would not 
be held with such conviction. However, to the knowledge of the author, 
cognitive fusion has not yet been investigated in relation to yoga 
practice. 

Each third-wave modality inspires this yama through the rehearsal of 
mindfulness, in order to foster non-attachment to harmful urges, self- 
criticism, and emotional experiences. In ACT, non-attachment to the 
present moment is most explicit in the practice of defusion techniques 
that serve to distance oneself from inner experiences and to cease 
holding them necessarily as “truths” [85]. The use of mindfulness in DBT 
also promotes the observation and letting go of our thoughts and feelings 
in addition to change techniques that serve to counter any possessive
ness of past ways of coping [73]. 

4.2. Niyamas 

The niyamas are concerned solely with the relationship to ourselves 
[80] and reflect concepts that are developed and strengthened over time 
through yoga practice [8]. Thus, the duration of and immersion within 
yoga practice would be hypothesised to predict the presence of these 
patterns in yoga practitioners. 

4.2.1. Saucha 
Translated as “cleanliness” [8,9] or “purity” [88], saucha is con

cerned with the state of our mind and inner world as [8,9,88], and the 
purity in the relationship to something, including our relationships to 
ourselves. Purity involves honesty and forgiveness [88] and thus is 
contrary to holding a highly critical self-dialogue though congruent to 
self-compassion. Similarly, to the yamas of ahimsa, satya and asteya, 
this concept is concerned with open and honest connection with our 
internal worlds, comparable to TD processes of compassion (toward the 
self), emotion regulation (awareness/acceptance), interoception, and 
emotion regulation (action/coping) in the form of experiential avoid
ance as an opposing factor. Observance of saucha should result in 
improved self-compassion, interoception and emotion regulation, and 
decreased levels of experiential avoidance (preliminary evidence for 
these hypotheses already discussed). 

Though the concept of physical purity is evident in the third wave 
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approaches (e.g. PLEASE skill in DBT; valued living in ACT; treating the 
body with compassion in CFT), it is more prudent to compare this 
niyama with the self-self and self-other relationships in therapy. DBT 
encourages this niyama through the observation and describing of inner 
experiences, truthful and respectful expression using interpersonal 
skills, and acceptance of oneself and the situation as it truly is [83], 
whereas the concepts of compassion to self and others in CFT promotes 
an understanding, acceptance and kindness toward oneself and others 
[47]. Additionally, ACT involves the identification of one’s true values, a 
process that requires an honest reflection on one’s true desires and in
tentions [85]. It is argued here, all are achieving saucha in the rela
tionship to oneself, others and the world around them through the 
practice of these therapeutic modalities. 

4.2.2. Santosha 
Santosha is “contentment … the equanimity that sees things as they are” 

[8, p. 63], and the ability to “accept what happens” [9, p.101] and to 
“unhook” from emotional disturbance [88]. The concept of acceptance, 
or “willing acknowledgement of validity or correctness” [93] is contrary to 
the concepts of experiential avoidance and cognitive fusion yet condu
cive to constructs of interoception, acceptance/awareness emotion 
regulation practices and compassion. Thus, if one were observing san
tosha, and thus accepting one’s inner experiences without struggle, 
criticism or avoidance, it would be expected that interceptive abilities 
and the acceptance/awareness facet of emotion regulation and 
compassion would improve, as levels of cognitive fusion and experien
tial avoidance decrease. As discussed, experimental investigation of 
each of these hypotheses is not yet explored in yoga interventions, 
though the preliminary evidence has been previously discussed. 

The concept of acceptance; of thoughts, emotions, situations, others, 
is a central tenet running through every third-wave talking therapy [56], 
primarily evoked through the practice of mindfulness meditations (see 
3.5 below). 

4.2.3. Tapas 
Adele [88] conceptualises tapas as self-discipline, comprising toler

ance that facilitates transformation. This niyama highlights that change 
requires determination, regular practice and conscious decision-making, 
and thus is associated with habitual action and motivation to engage in 
activities. In relation to TD processes, this may be more complex to 
assess than other yamas and niyamas as it is arguably comparable to 
both the frequency in which one engages in a particular process (e.g. 
rumination or self-critical appraisal) though also one’s motivation to 
engage with an action (e.g. positive-self affirmations or compassionate 
imagery rehearsal). In investigating this construct in yoga intervention, 
researchers could consider the measurement of the frequency or dura
tion of TD processes, engagement in change behaviours (e.g. cognitive 
defusion rehearsal) or attendance at intervention (i.e. attrition). One 
meta-analysis of yoga intervention found drop-out rates to be compa
rable to treatment as usual and psychological intervention groups, 
suggesting motivation to engage with yoga interventions acceptable for 
further investigation [94], however, as the conceptualisation of tapas 
could vary (as described here), measurement of tapas in interventions 
requires further exploration. 

It is argued that tapas pervade all psychological therapies cham
pioning change and action; ACT, CFT and DBT all require rehearsal 
within and between sessions, regular attendance at appointments and 
motivation to change. ACT and DBT further emphasise opportunities for 
action in the use of choice points, committed action and wise mind (ACT; 
[95], & DBT; [83]). 

4.2.4. Svadhyaya 
The “… study conducive to self-knowledge” [8, p. 64], inclusive of 

one’s habits, thoughts and behaviours [88], and arguably to one’s 
physiological states and experiences. In a similar manner to the yamas of 
satya and asteya, the observance of svadhyaya is in juxtaposition to the 

TD process of experiential avoidance as defined by Hayes et al. [82]. In 
order to observe one’s habits, thoughts and behaviours, one first has to 
foster motivation to confront these patterns, and to then observe them 
without attempt to alter, avoid or misrepresent these experiences. 
Practised with the yama principles in mind, svadhyaya encourages the 
exploration of oneself with an honest and non-judgmental curiosity. 
Therefore, it is hypothesised that increased rehearsal of svadhyaya 
(crucially practised with observance of ahimsa, satya and asteya) would 
target TD processes of interoception, compassion and emotion regula
tion (awareness/acceptance, and action/coping), through increased 
observance and awareness of one’s inner experiences. 

The study of oneself is undeniably the primary focus of all talking 
therapies. However, this is explicitly stipulated in ACT; via the explo
ration of values and the reduction of experiential avoidance [85], in DBT 
through increased emotional experiencing and chain analyses in order to 
inform change or acceptance [83], and in CFT via the emphasis on 
self-awareness and self-study [47]. 

4.2.5. Isvara pranidhana 
The final niyama is concerned with “surrender” [88] and “devotion” 

[96]; to the divine and one’s higher purpose through relinquishing the 
ego and concern with the self [80]. Though yoga is not a religious 
practice in itself [27], this may pertain to specific spiritual or religious 
beliefs of the individual engaging in yoga practice (i.e. if one follows 
specific religious or spiritual teachings). Spiritual beliefs have been 
suggested to be a psychological resource in resilience against psycho
logical distress, though also proposed as an exacerbating factor in some 
presentations should the beliefs be a significant source of shame or guilt 
[97]. Dolcos et al. [98] found self-reported religious coping to be posi
tively correlated with reappraisal and negatively correlated with sup
pression (both strategies of emotion regulation) and psychological 
distress. Furthermore, they found reappraisal mediated the relationship 
between religious coping and psychological distress. Taken together, 
these studies suggest isvara pranidhana could impact psychological 
distress via the TD process of emotion regulation (action/coping). 

Though spirituality is not explicitly specifically woven into the third- 
wave approaches, there are similarities between isvara pranidhana, or 
the mind/soul distinction and the concept of self-as-context within ACT 
[85]. This postulates that internal experiences be considered as part of a 
bigger “I” rather than the “I” itself, i.e. one’s experiences of living form a 
broader life experience than is the momentary experience itself. Simi
larly, the mindfulness “observe” skill in DBT is postulated to function as 
a mechanism for distinguishing an event from the act of observing an 
event [83], and thus linking with the concept of holding an idea of a 
“bigger picture” in mind. 

4.3. Asana 

Asanas are the physical postures of yoga practised with the purpose 
of strengthening the physical body [8] and preparing the body for the 
latter limbs of yoga [9]. Arguably, asana practice is the most rehearsed 
aspect of yoga practice in the west [27] and given the physiological 
nature of the practice there is considerable evidence investigating asana 
practice and physiological factors relating to mental health. A recent 
meta-analysis found interventions including asana practice reduced a 
range of physiological markers relating to psychological distress 
compared with controls [99], with the downregulation of the 
hypothalamic-pituitary-adrenal (HPA) axis and regulation of the ANS 
most cited [25,26]. Furthermore, yogic theory has proposed asana ca
talyse the release of psychological tension through activation on the 
physiological underpinnings [100], supporting the notion that physio
logical changes from asana practice would impact psychological well
being via physiological systems. 

Whilst there is evidence that “yoga practice”, broadly speaking (and 
frequently inclusive of asana practice), may impact TD factors such as 
self-compassion [87], experiential avoidance [89], emotion regulation 
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[90,92] and sleep [91], there is little evidence to date investigating the 
specific contribution of asana practice in isolation of the other limbs of 
yoga. Franklin et al. [101] found asana practice uniquely predicted a 
reduction in depressive symptoms in comparison to pranayama and 
dhyana practice (see sections 3.4 and 3.5), however there was no 
measure of TD processes that may have been involved in this effect. 
Given that students should be given alignment cues for each asana [80], 
and be instructed to notice sensations and movements in the body [100], 
it is intuitive that asana would be expected to improve interoception. 

Kishan [25] postulates that mirroring a teacher’s asana in class may 
trigger mirror neurons involved in social cognition; if this were the case, 
asana may influence interpersonal factors, however this has not yet been 
subject to empirical study. Linked with this hypothesis, PVT postulates 
that the regulation of the ANS is central to social communication and 
behaviour [102], thus as asana have been implicated in the regulation of 
this system [25], it follows that would one expect changes in interper
sonal factors as a result of asana practice via de/activation of the asso
ciated physiological processes. Finally, mental imagery of asana is a core 
feature of this limb [9] and thus may also be related to psychological 
wellbeing following yoga practice, influenced by whether the imagery is 
employed positively (e.g. encouragingly held) or negatively (e.g. criti
cally held). 

Though the asana of yoga are not typically held in third-wave ap
proaches, physiological processes are clearly incorporated into CFT 
theory and intervention [47], and there is an emphasis on the posi
tioning of the physical body to explore and promote compassion [47]. 
Additionally, physical movement as a means of mindfulness is a specific 
technique used in ACT [85]. 

4.4. Pranayama 

Pranayama refers to exercises of breath regulation, and similarly to 
asana when taken in isolation of the other limbs (if this is in fact 
possible), this is a distinctly body-orientated aspect of yoga, and thus 
likely serves to regulate physiological systems involved in emotional 
experience, and to increase awareness of one’s internal bodily states 
(interoception). Consistent with this hypothesis, a recent review found 
yogic breathing to improve cognitive functioning, activate the para
sympathetic nervous system (PNS) and deactivate the sympathetic 
nervous system (SNS), enhance pulmonary function and reduce oxida
tive stress [103]. Thus, it can be postulated that pranayama practice 
would be associated with improved emotion regulation, sleep, and 
interpersonal factors, as the autonomic nervous system has been 
implicated in the experience of these factors (emotional experience: 
[104]; sleep: [105]; interpersonal factors: [102]), however this conclu
sion is compromised by the heterogeneity of pranayama practices which 
may be targeting different physiological systems, and the lack of mea
surement of these factors in research to date. 

Pranayama in yoga practice serves to facilitate the rebalancing of 
energies in the physical body. However, in talking therapies breathing 
practices are rehearsed as skills designed to calm the distress associated 
with activation of the SNS by activating the PNS. In CFT, soothing 
rhythm breathing is employed (among other practices) to activate the 
vagal nerve [106], and in DBT, regulatory breath practices also feature 
in the distress tolerance skills taught (e.g. TIPP; [73]), likely targeting 
similar processes. 

4.5. “Meditation”: Pratyahara, Dharana and Dhyana [27] 

Pratyahara, dharana and dhyana are three distinct concepts in yoga 
practice, however all are concerned with attentional focus. They are not 
typically taught as individual practices, rather interwoven with the 
other limbs through the process of attentional focus throughout the 
practice [27]. Pratyahara is a state in which attention is drawn inwards 
and one meditates upon the internal sensations at the expense of all 
outer sensory input [9], and thus strongly parallels with the construct of 

interoception. Dharana concerns focusing ones’ attention exclusively on 
one point or object [9], and dhyana is a deeper state in which the mind 
becomes as one, connected with, the object of dhyana [9]. 

As with other limbs of yoga, these meditative elements, described 
explicitly as such, have rarely been studied in isolation, however studies 
exploring “mindfulness” meditation have surged in recent years. Taking 
the Kabat-Zinn [107] definition, these could be argued as equivocal to 
the practice of pratyahara or dharana, dependent on the subject of focus 
[25]. Meta-analyses show these interventions can be effective in 
improving psychological wellbeing in adults [108,109] and youths 
[110], although in exploring the effects on attention, the hypothesised 
mechanism of change [59], found non-significant effects in a recent 
meta-analysis. All meta-analyses highlight the tremendous heterogene
ity of the interventions used, and a further analysis within Im et al. [59] 
found intervention type moderated the effects on attention, with 
Mindfulness-Based Stress Reduction (MBSR) and Mindfulness-Based 
Cognitive Therapy (MBCT) demonstrating superior effects. However, 
interventions described as “yoga” that included some aspect of asana 
[111] or pranayama [112] have suggested improvements in attention as 
a result of yogic intervention. Conversano et al. [113] further report an 
impact of mindfulness interventions on levels of self-compassion, and it 
has been postulated that mindfulness practice may impact emotion 
regulation [114] and prosocial behaviours [115]. Should mindfulness 
exercises have been directed to bodily sensations, one would expect 
improved interoceptive abilities to also improve. As an alternative hy
pothesis, it is plausible that mindfulness meditations in which partici
pants are directed to focus on a mental image may affect psychological 
wellbeing as a result of the valence of the image on which they meditate. 

The subtle distinctions in these limbs of yoga, the practices as 
interwoven with other features of yoga practice, variance in the focus of 
meditation (internal or external), and the heterogeneity in studies 
attempting to isolate the impact of meditative practices mean explora
tion of these practices and the impact on psychological factors remains a 
challenge to scientific research. However, preliminary evidence suggest 
these interventions may have positive effects on psychological wellbeing 
and TD processes of attention and self-compassion, with a potential to 
impact interoception, emotion regulation and interpersonal factors. 

The use of mindfulness pervades all third wave therapies [56], and 
the specific practices employed would determine which aspect of yogic 
meditation is relevant, although arguably all mindfulness practices 
involve the rehearsal of dharana at the very least. The focus of attention 
(dharana) may be internal (e.g. awareness of the breath), which would 
involve the simultaneous practise of pratyahara, or external (e.g. to 
objects or sounds in the person’s environment). In yoga practice, 
internal-orientated meditations are commonplace. The focusing on the 
breath is one form of meditation [9], and students are explicitly directed 
to be aware of bodily sensations, thoughts and feelings that arise during 
yoga practice [100]. The instruction to become aware of internal ex
periences is persistent in mindfulness practices across the third wave 
therapies, with participants invited to attend to thoughts, feelings, 
sensations and urges as well as events in the environment [83,85]. There 
are multiple breath awareness mindfulness practices in ACT [85], CFT 
[116,117], and DBT (Hall, 2013; [73]. 

The use of mental imagery (particularly visual imagery) is commonly 
utilised as a focus of dharana in yoga asana [9] and meditation [118], 
CFT [116,106], ACT [85] and in some DBT mindfulness practices [73, 
119]. Given that mental imagery has been shown to have a strong 
connection to our emotional experience [120], with the content of the 
imagery crucial to the consequent psychological state [53,54], the spe
cific imagery practices rehearsed in yoga and/or therapy are likely to be 
important in the resultant level of psychological wellbeing or distress. 
Furthermore, the content of imagery used in meditation may hold spe
cific parallels with the yamas and niyamas (e.g. loving kindness medi
tation in CFT and DBT is likely to evoke a sense of ahimsa or 
compassion), compounding the importance of specificity in research 
exploring the effects of meditative practices. 
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4.6. Samadhi 

Samadhi describes the complete, aware connection with the object of 
our attention [9]. When experienced for a prolonged time, this state can 
refer to a state of heightened consciousness, “bliss” or “enlightenment”, 
in which there is union between oneself and the universe [121], and is 
concerned with progression from “I” to “We”, between personal and 
cosmic consciousness, and between body, mind and spirit [25]. There is 
a considerable empirical evidence demonstrating a link between psy
chological wellbeing (or conversely, distress) and spirituality and reli
giousness [121,122], though each construct alone is multifaceted and 
thus establishing clear links is a complex task with debate ongoing as to 
the boundary between spirituality, religion and mental health [122]. 
Thus, researching this limb in isolation is again inherently problematic, 
however preliminary evidence suggests spirituality (broadly speaking) 
may be associated with compassion [123], emotion regulation strategies 
[124], and sleep [125]. Thus, it could be expected that yoga practice 
encompassing the experience of samadhi would affect these TD 
processes. 

A core focus of third wave therapies is the exploration of the self and 
increasing meta-cognition [56], and a sense of enlightenment may be 
achieved through a variety of practices in addition to the process of 
meditation (comparable to yoga as outlined above), including values 
exploration and mindfulness practices to build awareness of the self. 

Additionally, the use of formulation, or “a hypothesis about a person’s 
difficulties, which draws from psychological theory” [127, p.5] is consid
ered both an object and a process within psychological therapy [126], 
thus this process could also arguably result in the person becoming one 
with, or enlightened from, the object that is the formulation. 

4.7. Summary 

There are a number of conceptual links between yoga practice and 
TD processes implicated in psychological wellbeing and distress. It is 
argued that the beneficial effects of yoga practice are the result of tar
geting these TD processes, that are also targeted during third wave 
intervention, though through rehearsal of the eight limbs of yoga as 
opposed to skills practice and discussion as in talking therapies. How
ever, conclusions regarding the role of TD processes in the psychological 
benefit yielded by yoga practice are considerably limited by the lack of 
any systematic research programmes nor measurement of these pro
cesses in the empirical research into yoga, and there is vast heteroge
neity in the yogic interventions under investigation. Additionally, there 
is complexity involved in investigating these factors and their interplay 
with physiological systems implicated in yoga practice and the experi
ence of psychological distress, which is likely a reciprocal relationship 
between physiological, psychological and interpersonal processes. A 
further complicating factor is the dispute in the conceptualisation and 

Fig. 2. Primary pathways of mechanisms of change in yoga practice.  
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consequent measurement of these factors. Nonetheless, these conceptual 
parallels and the evidence to date suggest TD processes in yoga practice 
warrant further investigation to inform theoretical and clinical appli
cations of yoga as an intervention for psychological wellbeing. 
Furthermore, there are clear parallels between practices of third wave 
therapies and yoga practice, however to date there is no empirical 
investigation directly comparing the practices of these therapies with 
those of yoga practice. There are also crucial differences to note, 
including the starkly contrasting theoretical bases and the extent to 
which physical movement is incorporated into practice. 

5. Calculation. Yoga intervention: A model of transdiagnostic 
processes 

A new model positing TD processes as hypothesised mechanisms of 
change in yoga practice is displayed in Fig. 2 and predicts a moderating 
effect of duration and/or immersion in one’s yoga practice, and medi
ating effects of psychological, physiological and interpersonal factors 
that are primarily targeted through specific limbs of yoga. 

As in previous theories [27,30], the model acknowledges the inter
acting nature of physiological, psychological and interpersonal pro
cesses in the role of psychological wellbeing, and postulates that aspects 
of yoga practice demonstrated to effect one domain will have secondary 
effects in the other domains (as per yoga theory; [100]), thus eliciting 
physiological, psychological and interpersonal benefits that impact 
psychological wellbeing. However, the model hypothesises that each 
yoga limb mechanises psychological wellbeing through a primary 
pathway, in which a specific domain (or domains, in the case of yamas 
and niyamas) is initially targeted that then has secondary effects on the 
other domains of functioning. Thus, though change in multiple domains 
may be evident from rehearsal of a single limb such as asana (if this is in 
fact possible), this is stipulated to be as a result of mechanising shift via 
the primary pathway. For example, it is hypothesised that physiological 
changes resulting from meditative practice (e.g. Ref. [75]) are the result 
of primary changes in psychological factors (for example, 
self-compassion or attention), and that these effects initiate a secondary 
effect in the secondary domain (in this case, physiological factors). 
Alternatively, engagement in asana practice may demonstrate effects in 
emotion regulation as a result of primary effects in the physiological 
system (e.g. respiratory functioning) which then impact change in psy
chological factors (e.g. improved interoception and consequent emotion 
regulation). Thus, the model supports previous theories proposing 
top-down and bottom-up mechanisms (e.g. Ref. [27]), however suggests 
there are primary pathways through which each limb yields psycho
logical benefit. 

The model emphasises the yamas and niyamas as particularly rele
vant to psychological and interpersonal change, and predicts that 
without incorporation of these limbs, yoga practice would elicit only 
limited psychological benefit. For example, if the person regularly 
incorporated the yamas and niyamas in their asana practice, one would 
expect considerable change in psychological wellbeing that was specif
ically mediated by psychological constructs, such as improved 
compassion (to self and others) and emotion regulation (and consequent 
perception of social safety cues and emotional expression). Conversely, 
if the yamas and niyamas were not incorporated into the practice, it is 
plausible that one may not see an improvement (or at least, minimal 
change) in psychological factors if, for example, the person was not 
observing ahimsa and continuing to engage in self-critical talk during or 
after their practice. 

6. Discussion 

This paper has outlined the theoretical relevance of the eight limbs of 
yoga to TD processes involved in psychological distress and wellbeing, 
described how they may be comparably targeted in the practices of 
third-wave talking therapies, and presented a novel model postulating 

specific mediatory effects of each yoga limb as impacting psychological, 
physiological and interpersonal domains that result in psychological 
wellbeing. The consideration of the relevant TD processes across each 
yoga limb provides a foundation for yoga interventions to be directly 
compared with third wave therapies in which there is conceptual 
overlap in the hypothesised mechanism of change and component 
practices. The model requires empirical testing to affirm or disprove the 
predictions made. 

6.1. Critique 

A key strength of the model is that it posits clear, testable hypotheses 
to further the empirical understanding of how yoga practice may yield 
psychological benefit; namely that specific yogic practices be associated 
with specific TD processes. The extent to which one engages with each 
limb (along with immersion in and duration of practice) should thus 
determine scores on the associated TD process (as outlined in Table 1). 
For example, the extent to which one engages in the practice of ahimsa 
should be associated with levels of compassion, self-criticism, and 
interpersonal factors, whereas regular practise of aparigraha should be 
associated with lower cognitive fusion and increased awareness and 
acceptance of emotions. 

The model was developed based on intuitive conceptual comparisons 
and existing theories of the mechanisms of change in yoga practice, and 
there is preliminary evidence for TD psychological mechanisms being 
associated with the beneficial effects of yoga practice. Park et al. [127] 
found that mindfulness, interceptive awareness, spiritual well-being, 
and self-control, but not self-compassion, increased following a 
12-week yoga intervention, and that changes in mindfulness, intero
ceptive awareness, spiritual wellbeing and self-compassion were asso
ciated with reductions in stress following the intervention. Additionally, 
there is emerging evidence for specificity in the eight limbs of yoga and 
the consequent impact on psychological wellbeing. Franklin et al. [101] 
analysed the relationship between the duration of experience practising 
asana, pranayama, and meditation (conceptualised as dhyana only) and 
a number of measures of psychological distress (anxiety, depression, life 
stress and overall distress). The duration of experience in the three limbs 
were highly correlated with one another, however they found differing 
relationships between experience of each limb and the psychological 
factors assessed. Duration of pranayama practice negatively correlated 
with life stress, though not with any other facet of distress, whereas 
duration of dhyana practice negative correlated with all factors other 
than depression, although these relationships were not significant when 
controlling for life stress. Duration of asana, however, negatively 
correlated with anxiety, depression and overall distress, and these re
lationships remained significant after controlling for life stress. 
Furthermore, they found as duration of experience increased, the rela
tionship between life stress and depression reduced. However, the 
duration of experience with each limb varied, with the mean months’ 
experience highest for asana, followed by dhyana and then pranayama, 
though whether this difference was significant is not reported upon. 
Thus, it is possible that a certain duration of experience with each limb, 
alongside engagement with the limb per se, is necessary before psy
chological change is elicited. The authors highlight the heterogeneity of 
asana practices and the associated variance in the physical demand of 
each type of asana practice, and it is possible that specific asana types 
may further have differing specific effects on psychological wellbeing 
[101], a proposition that the current model would support, as different 
asana may impact physiological systems to a different extent (e.g. power 
yoga vs. yin yoga). Despite the limitations of the study, the results 
suggest that each limb may have specific relationships with facets of 
psychological distress as postulated in the TD model presented here. The 
beneficial effect of yoga on a range of psychiatric disorders offers further 
support for the targeting of TD processes in yoga practice [19]. 

The focus on psychological factors was justified by the relatively 
little research into mechanisms of change in this domain, however this 
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is, to some extent, at the loss of a detailed understanding of the physi
ological factors inherently linked to these psychological factors, though 
these have been thoroughly discussed in previous models (e.g. 
Ref. [27]). Similarly, despite acknowledgement of interpersonal factors, 
the relationship between these, psychological factors and physiological 
factors requires further detailed consideration than is outlined here and 
is particularly prudent given the intimate relationship between teacher 
and student [9] and the group context in which yoga is often practised. 
Additionally, environmental factors of the yoga practice are not 
included in the model, though there is some evidence that this should be 
further explored. Porges [72] suggests music, a common feature of yoga 
practice, may activate the vagus nerve and thus may also be a contrib
uting factor to psychological wellbeing as a result of yoga practice. 

6.2. Research implications 

The model presented here lays foundation for a breadth of empirical 
research into yoga interventions. Future research into yoga and psy
chological wellbeing should include measures of TD processes hypoth
esised here to be of relevance to yoga practice (Table 1). The numerous 
predictions made by the model presented here require empirical testing 
to further the understanding of which practices primarily relate to which 
TD processes, and thus which practices are impactful for different facets 
of psychological wellbeing. Studies combining assessments of the con
stituent parts of yoga intervention or immersion in the practice with 
measures of the hypothesised mechanisms of change hold potential for 
further understanding of which specific practices are beneficial for 
which aspect of psychological wellbeing, and the mechanisms by which 
certain practices may elicit these changes. 

To further understanding of how physiological, psychological, and 
interpersonal factors interplay with yoga practice, physiological 
markers (e.g. heart rate variability) should be investigated alongside 
self-reporting of psychological factors. Consistent assessment of both 
psychological and physiological TD processes in response to yoga 
practice would augment understanding of the complex interplay be
tween these factors. 

Studies investigating yoga practice need specificity in the reporting 
of the intervention to facilitate this understanding and comparison of 
interventions across studies (see Ref. [128] for an exemplar outline of 
yogic intervention). Adherence to the CLARIFY reporting guidelines 
[22] will not only considerably improve the robustness of the evidence 
base though will also permit inferences regarding specificity of in
terventions and populations. Systematic research programmes 
comparing yogis and non-yogis, interventions with the inclusion/ex
clusion of specific limbs, and different subtypes of each limb (e.g. yin vs. 
hatha asana, different types of pranayama) will facilitate a theoretical 
understanding of the relationship between specific yoga practices and 
TD processes. Consistency in the measures used to assess these con
structs and replication studies will bolster the validity of empirical 
research in this area. 

Yoga interventions could be designed to match third-wave therapies 
in the TD processes targeted, to permit a direct comparison of whether 
non-talking yoga interventions could be offered as an alternative to 
talking therapies. For example, one could design yoga interventions that 
target the postulated mechanisms of change in third wave therapies 
(ACT: defusion, acceptance, present-moment awareness, values, 
committed action and self-as-context [129]; CFT: self-reassurance, 
self-criticism and affect [130]; DBT: mindfulness, interpersonal fac
tors, emotion regulation and commitment [131], by ensuring the in
clusion of the relevant limbs in the yoga intervention (see Table 1) and 
measures to assess these TD processes across treatment. For example, in 
matching ACT with a yoga intervention, one would ensure the yoga 
intervention incorporates satya, asteya, aparigraha, saucha, santosha, 
tapas, svadhyaha and pranayama (postulated to be of particular rele
vance to cognitive fusion, experiential avoidance, and the common 
factor of breathing practices), and use measures of psychological 

flexibility and experiential avoidance as outcome measures alongside 
psychological wellbeing. Whereas, in comparing CFT with yoga, the 
intervention would emphasise ahimsa, aparigraha, saucha, santosha, 
svadhyaya and meditative practices, and use measures of compassion, 
interpersonal relationships and self-criticism alongside psychological 
wellbeing. Designing intervention studies in this way would allow direct 
comparison of the relevant processes and their associated impact on 
wellbeing. Studies comparing yoga interventions with third wave ther
apies that measure change in TD processes could offer valuable theo
retical and clinical implications; if efficacy of yoga interventions were 
evidenced, this would have the potential to support the use of yoga as a 
holistic approach available in the NHS, which would permit patient 
choice above and beyond the medical and talking therapies currently 
offered to those experiencing psychological distress. 

The relevance of duration of practice may mean yoga interventions 
require a longer course of treatment, and this would need consideration 
in establishing the cost-effectiveness of interventions. Broad indicators 
of cost effectiveness, such as relapse and remission rates and the po
tential to reduce secondary costs (e.g. from non-help seeking attempts to 
regulate distress such as substance misuse) should be considered in these 
investigations. 

6.3. Further considerations 

Despite the theoretical potential of yoga to reduced psychological 
distress via TD processes, contraindications for its therapeutic use 
should also be considered. Yoga is an integrative approach and in
terventions should be designed to encourage the balanced observance of 
the yamas and niyamas to the practice, as without these there is po
tential for participants to engage with yoga in harmful ways. For 
example, one pushing their body without observing ahimsa may lead to 
physical injury or self-critical judgement, one augmenting their obser
vance of ahimsa toward others may do so at the subjugation of their own 
needs if they do not concurrently observe brahmacharya. Barriers to 
experiencing a benefit from yoga practice can also be extrapolated from 
the research into TD processes, for example, barriers to compassion such 
as fear have been identified and linked with psychological distress [132] 
and may conceivably also act as a barrier to therapeutic change in yoga 
practice. Blocks to therapeutic change from yoga practice require 
further exploration, and the observance of the yamas and niyamas are 
hypothesised here to be of particular relevance to this. The association 
between TD processes should also be further explored, for example, how 
emotion regulation may associate with or influence levels of 
compassion. 

7. Conclusions 

Yoga practice has an increasing evidence base for impacting psy
chological wellbeing and distress, however the psychological mecha
nisms by which this takes place remain largely unknown due to the 
emphasis on physiological factors in the literature. A model by which TD 
processes involved in psychological wellbeing and third wave talking 
therapies relate to the eight limbs of yoga practice is proposed here. The 
predictions made by the model permit empirical investigation of how 
therapeutic benefit may emerge via psychological processes, pertaining 
to specific limbs of yoga, and allow yoga interventions to be compared 
with talking therapies via the measurement of these TD processes. 
Further empirical investigation of the model is required to assess val
idity of the hypotheses made and to establish whether yoga in
terventions have the potential to offer a viable alternative to medicinal 
and talking therapies currently freely available in the UK. 
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