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Abstract

This systematic review investigates the relationship between yoga practice and cognitive function in adults,
with a specific focus on memory, attention, and executive functioning. As interest in holistic approaches to
health and well-being continues to grow, understanding the potential cognitive benefits of yoga becomes
increasingly relevant. The review employs systematic analysis of empirical studies. A thorough review of
studies reveals a diverse body of research exploring the effects of yoga on cognitive processes in adults. The
studies under consideration encompass various yoga styles, durations, and frequencies of practice, ensuring a
nuanced examination of the potential cognitive benefits associated with different yoga interventions. Attention,
a fundamental cognitive process, is assessed in terms of sustained attention, selective attention, and attentional
control. Executive functioning, a set of higher-order cognitive processes that facilitate goal-directed behavior,
is examined with a focus on cognitive flexibility, working memory, and inhibitory control. Preliminary findings
suggest a positive association between yoga practice and enhanced cognitive function in the domains of
memory, attention and executive functioning. The mechanisms underlying these effects are explored,
considering factors such as increased mindfulness, stress reduction and neurobiological changes associated
with yoga practice. Furthermore, this systematic review identifies gaps in the existing literature, providing
directions for future research. Methodological variations among studies and potential moderating variables are
discussed to enhance the understanding of the relationship between yoga and cognitive function. The
implications of these findings would assist individuals seeking cognitive benefits through yoga practice, as
well as for researchers and practitioners in the fields of yoga and psychology. In conclusion, this systematic
review contributes to the growing body of knowledge at the intersection of yoga and cognitive psychology,
offering valuable insights into the potential cognitive benefits of yoga for adults.
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Introduction

In the pursuit of holistic well-being and mental
health, the ancient practice of yoga has emerged as
a profound and versatile discipline. Originating in
ancient India, yoga is a practice that connects body,
mind and spirit. Since ancient times, yoga has been
used as a method for improving both physical and
mental health. However, in recent decades it has
gained increasing attention from Western medical
researchers/practitioners for its potential cognitive
and mental health benefits. Beyond its obvious
physical benefits like increased strength, flexibility
and muscle tone, yoga has increasingly captivated
the attention of researchers and practitioners alike
for its potential impact on cognitive function.
Various scientific studies have linked regular yoga
practice to improvements in attention, memory,
mood and stress management (Kauts & Sharma,
2012; Gothe et al. 2016, Luu & Hall, 2017;
Panjwani et al., 2021). This is likely due to yoga's
ability to simultaneously lower the physical stress
response while also encouraging mental focus and
mindfulness. By calming the nervous system
through breathwork and meditation, yoga helps to
relieve stress, anxiety and depression (Forbes,
2011). This allows the brain to function at an
optimal level. Some types of yoga, like yoga nidra
(yoga sleep) and certain pranayama (breathing)
techniques, have also been shown to induce deeper
states of relaxation and improve sleep, both of
which are vital for cognitive performance and
mental wellness. As more research is done
examining the relationship between yoga,
mindfulness and brain health, scientists are gaining
greater understanding of this ancient practice's
profound impact on cognition, resilience and
mental well-being. Yoga integrates physical poses
with breath and meditation techniques in a way that
provides both mindfulness training and physical
activity, a holistic approach that increasingly
appears capable of boosting cognitive reserves and
buffering against stress and mental ailments
(Campbell & Moore, 2004). For these reasons,
yoga stands out as a versatile lifestyle intervention
that can benefit memory and executive functioning
of the brain.

This systematic review seeks to provide a
comprehensive analysis of existing research,
aiming to shed light on the effects of yoga on
memory, attention, and executive functioning in the
adult population. Memory, attention, and executive
functioning represent essential components of
cognitive abilities crucial for daily functioning and
overall quality of life. Understanding how yoga,
with its emphasis on breath control, mindfulness,
and movement, may influence these cognitive
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domains holds significant implications for both
therapeutic interventions and lifestyle choices. By
synthesizing findings from a diverse range of
studies, this systematic review aims to contribute to
the growing body of evidence surrounding the
potential cognitive benefits of yoga.

The Role of Yoga in Mind-Body Connection
Yoga, an ancient practice originating from India,
transcends beyond physical exercise, serving as a
holistic approach for well-being that intricately
connects the mind, body, and spirit. At the core of
yoga philosophy lies the profound concept of the
mind-body connection, emphasizing the symbiotic
relationship between mental and physical health
(Sullivan & Raobertson, 2020). This connection is a
central theme incorporated into various yogic
practices, making yoga an influential tool for
cultivating comprehensive wellness. The practice
of yoga has long emphasized the intimate
relationship between the mind and body. Through
specific postures, breathing techniques, and
meditation, yoga aims to foster a balanced
connection between mental, physical, and spiritual
selves (Bhavanani, 2013). Modern science now
provides increasing evidence that yoga truly can
promote a "mind-body" approach to wellness
(Shaw & Kaytaz, 2021). A key aspect of yoga's
effectiveness comes from its ability to
simultaneously engage both the body and mind.
Specific yoga postures or asanas work to calm the
nervous system  while strengthening the
musculoskeletal system (Sahu et al., 2021). Some
classic poses that aid in mind-body connection
include downward facing dog, child's pose, and
easy seated forward folds (Heyman, 2019). These
stretches relive muscle tension while encouraging
deeper breathing and focus on bodily sensations.
The breath, regarded as a vital link between the
mind and body, takes center stage in yoga through
the practice of pranayama or breath control (Sovik,
2000). Techniques such as deep breathing and
alternate nostril breathing foster a sense of
calmness, enhance oxygenation, and exemplify the
profound connection between mental and physical
well-being. Additionally, the physical postures or
asanas in yoga not only promote physical flexibility
and strength but also encourage mindfulness
(Woodyard, 2011). Each intentional movement
creates a bridge between the mind's awareness and
the body's sensations, fostering a deep
understanding of  their interconnectedness.
Practices like abdominal breathing and alternate
nostril breathing have mental benefits similar to
meditation (Epe et al., 2021). By consciously
controlling the breath, one can reduce stress
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responses and quiet racing thoughts. breathing
techniques help center the mind in the present
moment rather than being lost in worries about the
past or future.

Meditation and mindfulness, integral components
of yoga, contribute significantly to the mind-body
connection (Cerda et al., 2023). Practices aimed at
quieting the mind and cultivating present-moment
awareness positively impact the body by reducing
stress hormones, inducing relaxation, and
supporting overall mental health. Simple
meditation where practitioners focus solely on their
breathing helps them notice how physical tension
and mental chatter are interlinked. More advanced
meditative techniques like yoga nidra aim to
dissolve the boundaries between conscious and
unconscious processes to achieve complete
relaxation of body and mind (Pandi-Perumal et al.,
2022). Through its holistic approach, regular yoga
practice can increase self-awareness of how states
of mind influence states of body and vice versa.
With time, mind and body become better at
communicating to support well-being, resilience to
stress, and overall health. Yoga exercises that
accentuate the mind-body connection, poses such
as Child's Pose (Balasana), Tree Pose
(Vrikshasana), Corpse Pose (Shavasana), and the
dynamic Sun Salutation (Surya Namaskar) not only
enhance physical well-being but also foster mental
focus, balance, and relaxation (Justice et al., 2018).
In essence, studies have clearly signified yoga
emerging as a potent catalyst for nurturing the
mind-body connection. Through the
synchronization of breath control, intentional
postures, and mindfulness practices, it is
recognized as a holistic approach to mental well-
being and overall health.

Yoga and Cognitive Function

Yoga is renowned for its stress-relieving properties.
Chronic stress has been linked to cognitive decline
and various neurological conditions. By
incorporating relaxation techniques such as deep
breathing and meditation, yoga helps reduce the
levels of stress hormones in the body, promoting a
more relaxed and focused state of mind (Brown &
Gerbarg, 2009). This, in turn, can have a positive
impact on cognitive function. The mindfulness
aspect of yoga encourages individuals to be present
in the moment, focusing on the breath and body
sensations. Regular practice of mindfulness
meditation, a key component of yoga, has been
associated with improvements in attention and
concentration.  This  heightened  awareness
enhances cognitive performance in tasks that
require sustained attention. Studies suggest that
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practicing yoga leads to changes in brain structure
(Streeter et al., 2007; Desai et al., 2015; Villemure
et al.,, 2015; Gothe et al., 2018). For example,
research has shown that regular yoga practice
increases the size of the hippocampus, a brain
region associated with memory and learning. These
structural changes contribute to improvements in
cognitive function, particularly in areas related to
memory and information processing.

Furthermore, yoga involves a combination of
physical postures and mental exercises, promoting
both physical and mental flexibility. The concept of
neuroplasticity, or the brain's ability to reorganize
itself in response to experience, is central to
cognitive function. By engaging in a variety of
movements and mental challenges, yoga
contributes to the brain's adaptive capacity and
enhance cognitive flexibility (Gard et al., 2014).
The prefrontal cortex, a region of the brain
responsible for executive functions such as
decision-making and problem-solving, benefits
from yoga practice (Schmalzl et al., 2015). Certain
yoga postures and meditation techniques have been
linked to increased activity in the prefrontal cortex,
a brain region responsible for executive functions
like decision-making and problem-solving. Tree
Pose (Vrikshasana) demands concentration and
balance, requiring practitioners to align their bodies
while staying aware of their breath. Headstand
(Sirsasana), an inversion pose, not only challenges
physical strength but also encourages mental focus
to maintain equilibrium. Warrior Il
(Virabhadrasana Il) emphasizes both physical
strength and mental concentration through its
grounded stance and steady gaze. Downward-
Facing Dog (Adho Mukha Svanasana) promotes
increased blood flow to the brain due to its
inversion aspect, with the added challenge of
weight-bearing on the arms. Plank Pose
(Phalakasana) engages the entire body, fostering
mental concentration and resilience. Seated
meditation in poses like Sukhasana or Padmasana
involves mindfulness techniques that directly
impact the prefrontal cortex by focusing on the
breath and maintaining an upright posture. The
simplicity of Corpse Pose (Savasana) belies its
impact, offering deep relaxation and an opportunity
to observe the breath consciously. Additionally,
emotional well-being is also closely tied to
cognitive function (Diener et al., 2003). Studies
have therefore noted the effectiveness of yoga in
emotional regulation and stability through practices
such as mindfulness and controlled breathing. By
fostering a positive emotional state, yoga creates a
state that is conducive to optimal cognitive
functioning.
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Memory Enhancement through Yoga

Cognitive health and memory enhancement are
central concerns for individuals seeking overall
well-being. Chronic stress, a pervasive factor in
contemporary life, has been identified as a
significant contributor to memory impairment and
cognitive decline. Yoga has emerged as a
noteworthy solution in stress management,
renowned for its ability to induce the relaxation
response through practices such as deep breathing
and meditation (Smith, 2021). Yoga's stress-
alleviating aspects play a pivotal role in its potential
impact on memory enhancement. The practice's
emphasis on relaxation techniques, such as deep
breathing and meditation, can significantly reduce
stress levels. This reduction in stress promotions
optimal memory function. The incorporation of
specific yoga postures, particularly inversions like
Headstand (Sirsasana), further augments its
potential benefits (Franklin et al., 2018). Such
postures promote increased blood circulation to the
brain, facilitating the delivery of oxygen and
nutrients to brain cells. This enhanced blood flow,
especially in poses involving inversion or twisting
motions, supports brain cell health and
connectivity, potentially fortifying memory
processes.

Scientific investigations have delved into the
impact of yoga on memory-related brain regions.
The hippocampus, a crucial region for memory
formation and consolidation, appears to be
positively influenced by yoga (Longstreth, 2014).
Studies suggest that the practice leads to structural
and functional improvements in the hippocampus,
correlating with enhancements in memory
(Deshmukh, 2006; Pradhan, 2015). Yoga's diverse
range of poses includes those that cultivate
mindfulness and concentration, such as meditation.
Mindfulness meditation, an integral aspect of yoga,
has been associated with improvements in attention
and concentration key components contributing to
effective memory encoding. The integration of
pranayama, or yogic breathing exercises, further
enhances yoga's cognitive benefits (Jayawardena et
al.,, 2020). Techniques like alternate nostril
breathing (Nadi Shodhana) and deep diaphragmatic
breathing exert influence on the autonomic nervous
system, promoting states of relaxation. This relaxed
state, in turn, positively impacts memory recall and
overall cognitive function. By combining physical
movements with  breathing awareness and
mindfulness techniques, yoga presents a holistic
approach to improving attention span, focus, and
concentration that are essential mental faculties for
effective memory acquisition and retrieval. Studies
have noted the multifaceted nature of yoga,
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encompassing stress reduction, diverse postures,
and mindfulness practices, positioning it as a
compelling practice for memory enhancement.
Scientific studies into the neurological and
psychological impacts of yoga underscores its
potential to contribute significantly to cognitive
well-being. As research in this field advances, a
deeper understanding of the intricate interplay
between yoga and memory processes is likely to
emerge, paving the way for informed
recommendations in promoting cognitive health
through this ancient practice.

Attentional Benefits of Yoga Practice

The attentional benefits of yoga practice have
garnered increasing interest in both scientific
research and everyday discourse. In a world
characterized by constant stimuli and distractions,
the ability to maintain focus and attention is very
crucial. Yoga, with its unique combination of
physical postures, breath control (pranayama), and
mindfulness techniques, offers a holistic approach
that appears to positively influence attentional
capacities (Gard et al., 2014). Studies have noted
that one of the primary components contributing to
the attentional benefits of yoga is the cultivation of
mindfulness (Cook-Cottone, 2015; Wimmer et al.,
2020). Mindfulness, as integrated into various yoga
practices, involves purposeful awareness of the
present moment without judgment. Mindful
attention is honed through techniques such as
focused breath awareness, body scan meditations,
and guided imagery during yoga postures. This
heightened state of awareness allows individuals to
anchor their attention in the present, reducing
susceptibility to distractions and promoting
sustained focus.

Certain yoga postures themselves contribute to the
enhancement of attentional faculties. Balancing
poses, for example, necessitate focused
concentration to maintain stability, engaging both
the body and mind (Halsall et al., 2016). As
practitioners strive for equilibrium, they develop a
heightened awareness of body sensations and
spatial orientation, fostering a state of concentrated
attention (Shapiro, 2013). Additionally, inversions,
such as Headstand (Sirsasana), demand a profound
level of focus and concentration, challenging
individuals to stay present and centered amid
physical complexity. Pranayama, the yogic practice
of breath control, is another cornerstone of
attentional benefits in yoga. Techniques like
alternate nostril breathing (Nadi Shodhana) and
deep diaphragmatic breathing not only induce a
calming effect on the nervous system but also
enhance respiratory awareness. The rhythmic
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regulation of breath during pranayama exercises
serves as a point of focus, redirecting attention
away from external stimuli and promoting an
inward, contemplative state.

Scientific studies have provided empirical support
for the attentional benefits of yoga (Clark, et al.,
2015; Bayley-Veloso & Salmon, 2016; Luu & Hall,
2016; Semple, 2019). Research utilizing
neuroimaging techniques has demonstrated
alterations in brain activity and connectivity
associated with improved attention and cognitive
performance following regular yoga practice. The
prefrontal cortex, a brain region linked to executive
functions and attentional control, has been shown
to exhibit increased activation and connectivity in
individuals who engage in consistent yoga practice.
In the field of cognitive psychology, attention is
recognized as a multifaceted  construct
encompassing  selective attention, sustained
attention, and attentional switching all of which can
be influenced by yoga practice. The meditative
aspects of yoga contribute to enhanced selective
attention, allowing individuals to focus on specific
stimuli while filtering out distractions (Carlin etal.,
2009). Sustained attention benefits from the
prolonged engagement with yoga postures and
breath work, fostering the capacity to maintain
focus over extended periods. Moreover, the
intentional redirection of attention inherent in
mindfulness practices may contribute to improved
attentional switching abilities. Studies have
therefore, noted that the attentional benefits of yoga
practice extend beyond the mat, permeating into
various facets of daily life. Whether through the
mindful awareness cultivated during postures, the
concentration required in balancing poses, or the
focused regulation of breath in pranayama, yoga
offers a comprehensive toolkit for enhancing
attentional capacities.

Executive Functioning in Yoga Practitioners

Executive functioning refers to a set of cognitive
skills that regulate other brain functions, enabling
planning, decision making, flexible thinking and
self-control. These important skills rely on
connections in the prefrontal cortex. Research has
found that practicing yoga may help strengthen
executive functioning abilities (Gothe et al., 2014).
Yoga, with its integrated approach to body, breath,
and mind influences these executive functions,
offering a unique opportunity for cognitive
enhancement. One prominent aspect of executive
functioning influenced by yoga is the working
memory. Working memory involves the temporary
storage and manipulation of information for
cognitive tasks. Yoga postures that demand

Eur. Chem. Bull. 2023, 12(Regular Issue 11), 815-823

Section A-Research paper

concentration and balance, such as standing
balances and inversions, engage working memory
by requiring practitioners to remember and execute
complex sequences of movements (van Leeuwen,
2013). The mindfulness aspect of yoga, particularly
in practices like meditation, further cultivates the
ability to sustain attention and retain information,
contributing to improvements in working memory.
Cognitive flexibility, the capacity to adapt to
changing demands and switch between tasks, is
another executive function implicated in yoga
practice. The varied and often intricate sequences
of yoga postures, coupled with the emphasis on
mindful awareness, challenge practitioners to
flexibly shift their attention and adjust to the
demands of each pose (Rajendran & Sethuraman,
2023). This continual adaptation may translate into
improved cognitive flexibility in daily life,
allowing individuals to navigate diverse situations
with greater ease and adaptability.

Inhibitory control, the ability to suppress irrelevant
or impulsive responses, is a crucial executive
function that finds resonance in the mindfulness
aspects of yoga (Rajesh et al., 2014). The
intentional focus on the breath, as seen in
pranayama practices, requires practitioners to
exercise control over their attention and resist
distractions.  Additionally, the  meditative
components of yoga foster an awareness of
thoughts without necessarily acting on them,
promoting a heightened sense of inhibitory control.
This contributes to better impulse regulation and
decision-making in various contexts outside the
yoga.

Research has shown that experienced yoga
practitioners tend to outperform non-yoga
practitioners on tests measuring important
executive functioning skills such as working
memory, cognitive flexibility, impulse control, and
problem-solving abilities (Mason et al., 2021).
There are several ways in which yoga may
positively impact executive functioning. Poses that
challenge balance require active focus from the
prefrontal cortex, helping to build new neural
pathways in this important brain region. Common
yoga practices like holding challenging poses,
regulated breathing, and meditation cultivate traits
that are key to executive function, such as self-
discipline, patience, emotional regulation, and
attentional control which strengthens top-down
control of the prefrontal cortex.

Neuroscientific studies investigating the impact of
yoga on executive functioning have provided
valuable insights (Gothe et al., 2018). Functional
magnetic resonance imaging (fMRI) studies have
revealed alterations in brain activity and
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connectivity patterns associated with improved
executive functions in yoga practitioners. Regions
of the brain linked to executive control, such as the
prefrontal cortex, have been shown to exhibit
increased activation and connectivity, suggesting
neural adaptations that may underlie the observed
cognitive benefits. The potential applications of
yoga in enhancing executive functioning extend
beyond individual well-being. In educational
settings, integrating yoga practices has shown
promise in improving attention, working memory,
and cognitive flexibility in students. Studies
conducted at workplace initiatives incorporating
yoga have also demonstrated positive effects on
employees' cognitive performance, suggesting that
the benefits of yoga can extend to organizational
contexts (Grawitch et al., 2006; Adhia et al., 2010).
From the enhancement of working memory
through intricate postures to the cultivation of
cognitive flexibility in adapting to diverse
sequences, and the promotion of inhibitory control
through mindfulness, yoga appears to offer a
comprehensive approach to cognitive well-being.

Mechanisms and Moderators of Cognitive
Effects

Various studies have noted the mechanisms and
moderators of cognitive effects associated with
activities like yoga is essential for unlocking the
full potential of these practices in enhancing mental
functioning (Auty et al., 2017; Zeidan et al., 2019).
Cognitive  effects encompass changes or
improvements in cognitive processes, such as
memory, attention, and executive functions. In
yoga, several mechanisms contribute to these
cognitive effects, and various factors, known as
moderators, influence the extent and nature of these
cognitive benefits. One primary mechanism is
neuroplasticity, the brain's ability to reorganize and
form new neural connections in response to
experience (Tolahunase et al., 2018). Regular
engagement in activities like yoga, which involve
physical postures, breath control, and mindfulness,
has been associated with structural and functional
changes in the brain. These changes contribute to
improved cognitive processes. Additionally, the
stress-reducing effects of yoga play a pivotal role.
Chronic stress has deleterious effects on cognition,
and practices like yoga, with its emphasis on
relaxation and stress management, may mitigate the
negative impact of stress hormones on the brain
(Padmavathi et al., 2023). Reduced stress levels can
lead to enhanced cognitive performance. Certain
yoga postures, particularly those involving
inversions, enhance blood circulation, increasing
oxygen and nutrient delivery to the brain. Improved
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blood flow is linked to better cognitive function,
including memory and attention. Poses like
Headstand (Sirsasana) are believed to promote
cerebral blood flow, potentially supporting
cognitive processes. Furthermore, the mindfulness
and meditation components of yoga contribute to
cognitive effects by promoting attentional control,
emotional regulation, and self-awareness (Voss et
al., 2023). Mindfulness practices have been
associated with changes in brain structure,
particularly in regions linked to memory and
executive functions.

Moderators of cognitive effects include the
frequency, duration, and intensity of yoga practice,
which can influence the magnitude of cognitive
benefits (Zhang et al., 2023). Regular and sustained
engagement over an extended period is often
associated with more substantial cognitive
improvements (Franklin et al., 2018). Individual
differences, such as age, baseline cognitive
abilities, and genetic factors, also moderate the
cognitive effects of yoga. Different styles of yoga
and specific practices within these styles may have
varying effects on cognition, and adherence to the
practice and consistency in attending yoga sessions
influence cognitive outcomes (Hoy et al., 2021).
Moreover, the environment in which yoga is
practiced moderate cognitive effects. Factors such
as the ambiance of the yoga studio, the level of
social support, and the presence of distractions can
influence the overall impact on cognitive
functioning. However, this is an evolving field of
study and will pave the way for more interventions
to optimize cognitive well-being, emphasizing the
intricate interplay between neurological processes,
the nature of the practice, and individual
characteristics.

Conclusion

The comprehensive analysis of diverse empirical
studies indicates a positive association between
yoga practice and enhanced cognitive abilities in
these domains. The multifaceted nature of yoga,
incorporating physical postures, breath control, and
mindfulness, emerges as a potent catalyst for
nurturing the mind-body connection and promoting
cognitive well-being. The findings suggest that
yoga's impact on memory enhancement is linked to
stress reduction, structural changes in the
hippocampus, and the cultivation of mindfulness
through meditation and breath control. Attentional
benefits stem from the practice’'s emphasis on
mindfulness, challenging postures that demand
focused concentration, and the incorporation of
pranayama techniques. Additionally, executive
functioning appears to be positively influenced by
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yoga, with improvements noted in working
memory, cognitive flexibility, and inhibitory
control. The mind-body connection, a central
theme in yoga philosophy, is substantiated by
neuroscientific studies revealing alterations in
brain activity and connectivity associated with
improved cognitive functions. Yoga's ability to
engage both the body and mind concurrently
contributes to its efficacy in enhancing cognitive
reserves. Furthermore, the review identifies the
mechanisms and moderators of cognitive effects,
emphasizing the importance of neuroplasticity,
stress reduction, and individual factors in shaping
the cognitive benefits of yoga. Despite these
valuable insights, gaps in the existing literature are
evident. Methodological variations among studies
and limited exploration of specific yoga styles and
practices pose challenges in drawing definitive
conclusions. Future research considering the
frequency, duration, and intensity of yoga practice,
as well as individual differences and environmental
factors as potential moderators and exploring the
sustained impact of yoga on cognitive function over
time would provide a more comprehensive
understanding of the long-term benefits.
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