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Mindfulness practices form the core of numerous therapeutic programs and interventions

for stress reduction and the treatment of different health conditions related to stress and

life habits. Ways and means to regulate oneself effectively also form the foundation of the

path of yoga in the accomplishment of holistic health and well-being. The self-awareness,

self-regulation, and self-transcendence (S-ART) model can be considered as an

overarching neurobiological framework to explain the self-regulatory mechanisms of

well-being present in mindfulness-based practices. The current study, by connecting

and applying the S-ART framework to the self-regulatory mechanisms in yoga and

generating related hypotheses, provides a theory-led explanation of the action of yoga

practices, which is sparse in the literature. Testing the S-ART model in yoga in two

culturally diverse samples, assessing the model-mapped psychological mechanisms

of action, and exploring the influence of perseverance in yoga practice are the

original contributions of this study. The study sample comprised 362 yoga practitioners

and non-practitioners (197 Indian and 165 Spanish), who completed four tests of

psychological variables indicative of the aforementioned three S-ART abilities. These

tests wereMultidimensional Assessment of Interoceptive Awareness (MAIA), Experiences

Questionnaire-Decentering (EQ-D) subscale, Difficulties in Emotion Regulation Scale

(DERS), and Relational Compassion Scale (RCS). The results indicated significantly better

self-awareness and self-regulatory abilities in yoga practitioners (Indian and Spanish

in a combination) than non-practitioners, reflected in higher levels of interoceptive

awareness and decentering abilities. Moreover, perseverance in yoga practice acted as

a significant predictor of self-awareness and self-regulation in practitioners. An analysis

of each cultural sample revealed some differences. Yoga practice and perseverance

in it acted as a significant predictor of interoceptive awareness and decentering in

Indian practitioners having more than 1 year of sustained yoga practice, but for the

Spanish participants, physical exercise and frequency of yoga practice acted as better

predictors of interoceptive awareness and decentering in comparison to yoga practice

and perseverance in it. The obtained results suggested that the S-ART model provided

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.585300
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.585300&domain=pdf&date_stamp=2021-07-26
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:laura_tolbanos@yahoo.es
https://doi.org/10.3389/fpsyg.2021.585300
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.585300/full


Tolbaños-Roche and Menon S-ART, Yoga and Self-Regulatory Action

eds J. Loizzo, M. Neale, and E. Wolf (New York, NY: Routledge), 118–130.
doi: 10.4324/9781315630045-11

Siegel, D. J. (2019). The mind in psychotherapy: an interpersonal neurobiology
framework for understanding and cultivating mental health. Psychol.

Psychother. 92, 224–237. doi: 10.1111/papt.12228
Soler, J., Franquesa, A., Feliu-Soler, A., Cebolla, A., García-Campayo, J., Tejedor,

R., et al. (2014). Assessing decentering: validation, psychometric properties, and
clinical usefulness of the experiences questionnaire in a Spanish sample. Behav.
Ther. 45, 863–871. doi: 10.1016/j.beth.2014.05.004

Thera, Ñ. (1993). Dhammacakkappavattana Sutta: Setting Rolling the Wheel

of Truth. (SN 56.11). Access to Insight. Available online at http://www.
accesstoinsight.org/tipitaka/sn/sn56/sn56.011.nymo.html (accessed March 1,
2020).

Thind, H., Lantini, R., Balletto, B. L., Donahue, M. L., Salmoirago-Blotcher, E.,
Bock, B. C., et al. (2017). The effects of yoga among adults with type 2
diabetes: a systematic review and meta-analysis. Prev. Med. 105, 116–126.
doi: 10.1016/j.ypmed.2017.08.017

Tolbaños Roche, L., Miró Barrachina, M. T., Ibáñez Fernández, I., and
Betancort, M. (2017). YOGA and self-regulation in management of
essential arterial hypertension and associated emotional symptomatology: a
randomized controlled trial. Complement. Ther. Clin. Pract. 29, 153–161.
doi: 10.1016/j.ctcp.2017.09.012

Tul, Y., Unruh, A., and Dick, B. D. (2011). Yoga for chronic pain
management: a qualitative exploration. Scand. J. Caring Sci. 25, 435–443.
doi: 10.1111/j.1471-6712.2010.00842.x

Vago, D. R., and Silbersweig, D. A. (2012). Self-awareness, self-regulation,
and self-transcendence (S-ART): a framework for understanding the
neurobiological mechanisms of mindfulness. Front. Hum. Neurosci. 6:296.
doi: 10.3389/fnhum.2012.00296

Valenzuela Moguillansky, C., and Reyes-Reyes, A. (2015). Psychometric properties
of the Multidimensional Assessment of Interoceptive Awareness (MAIA) in a
Chilean population. Front. Psychol. 6:120. doi: 10.3389/fpsyg.2015.00120

Varela, F. J., Thompson, E., and Rosch, E. (1991). The embodied mind:
cognitive science and human experience. Cambridge, MA: MIT Press.
doi: 10.7551/mitpress/6730.001.0001

Victor, S. E., and Klonsky, E. D. (2016). Validation of a brief version of
the difficulties in emotion regulation scale (DERS-18) in five samples. J.
Psychopathol. Behav. Assess. 38, 582–589. doi: 10.1007/s10862-016-9547-9

Villemure, C., Ceko, M., Cotton, V. A., and Bushnell, M. C. (2013). Insular cortex
mediates increased pain tolerance in yoga practitioners. Cereb. Cortex 24,
2732–2740. doi: 10.1093/cercor/bht124

Wang, D. (2009). The use of yoga for physical and mental
health among older adults: a review of the literature. Int. J.

Yoga Therap. 19, 91–96. doi: 10.17761/ijyt.19.1.712325087l78
784j

Yiend, J. (2010). The effects of emotion on attention: a review of
attentional processing of emotional information. Cogn. Emot. 24, 3–47.
doi: 10.1080/02699930903205698

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

The handling editor declared a shared affiliation, though no other collaboration,
with one of the authors LT-R at the time of the review.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Tolbaños-Roche and Menon. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Psychology | www.frontiersin.org 19 July 2021 | Volume 12 | Article 585300

https://doi.org/10.4324/9781315630045-11
https://doi.org/10.1111/papt.12228
https://doi.org/10.1016/j.beth.2014.05.004
http://www.accesstoinsight.org/tipitaka/sn/sn56/sn56.011.nymo.html
http://www.accesstoinsight.org/tipitaka/sn/sn56/sn56.011.nymo.html
https://doi.org/10.1016/j.ypmed.2017.08.017
https://doi.org/10.1016/j.ctcp.2017.09.012
https://doi.org/10.1111/j.1471-6712.2010.00842.x
https://doi.org/10.3389/fnhum.2012.00296
https://doi.org/10.3389/fpsyg.2015.00120
https://doi.org/10.7551/mitpress/6730.001.0001
https://doi.org/10.1007/s10862-016-9547-9
https://doi.org/10.1093/cercor/bht124
https://doi.org/10.17761/ijyt.19.1.712325087l78784j
https://doi.org/10.1080/02699930903205698
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

