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ABSTRACT

Chanting is an ancient and globally widespread ritualistic practice involving rhythmic vocalization or repetition of words,
phrases, or sounds. While previous reviews have considered the neurophysiological impact of meditation and spirituality, chant-
ing has received limited systematic investigation. This review aimed to identify and synthesize neural correlates of chanting,
examine methodological variability, and determine consistent neural patterns across chanting studies and styles. PsycINFO and
PubMed databases were systematically searched for neuroimaging studies including chanting, mantra, and repetitive prayer.
Articles published through October 8, 2024, were included, yielding 899 initial articles. After applying exclusion criteria, 24
studies were included. Study quality was assessed using the adapted Effective Public Health Practice Project (EPHPP) criteria.
Findings demonstrate that chanting activates brain regions involved in attention and emotional regulation, including the pre-
frontal cortex, insula, and cingulate gyrus. Deactivation of default mode network (DMN) areas, particularly the posterior cin-
gulate cortex and hippocampus, was also observed, suggesting reduced self-referential thought. Electroencephalography (EEG)
studies revealed increased theta activity, indicating enhanced relaxation during chanting. Although heterogeneity in sample
sizes, imaging modalities, participant characteristics, and control conditions preclude a formal meta-analysis, the findings lay a
foundation for advancing research into the neural mechanisms of chanting. Chanting engages neural networks associated with
attention and emotional regulation. The consistent pattern of prefrontal activation and DMN deactivation suggests mechanisms
similar to other contemplative practices.

Chanting (also known as repetitive prayer, mantra, mantram
or mantra meditation) is a widespread practice across cultures,
manifesting in various forms, from spiritual and religious in-
cantations during musical ceremonies to silent seated medi-
tation (Bormann et al. 2014; Burchett 2008; Feuerstein 2012;
Perry and Polito 2021). Chanting, a contemplative practice in-
volving rhythmic, repetitive vocalization or mental repetition
of sounds, prayers or mantras, is expressed uniquely in each
tradition, appearing in spiritual and religious contexts, secular
practices, meditation techniques, and ceremonial celebrations
(Perry and Polito 2021). Research has demonstrated that chant-
ing improves mental health (Lynch et al. 2018), reduces stress

(Perry et al. 2023; Simpson et al. 2021), enhances social connec-
tion (Perry et al. 2016), improves cognitive processes and mood
(Bormann et al. 2014; Perry et al. 2022) as well as induces altered
states of consciousness (Perry et al. 2021, 2025). Although there
are many different expressions of chanting (i.e., vocal, silent, in-
dividual, group, musical, non-musical, with dance, and sitting
silently), this review seeks to examine chanting more broadly—
as a vocal or mental repetitive contemplative practice—and how
chanting practices impact neurophysiology.

Growing interest in neuroimaging has led to investigations of
structural and functional brain processes during contemplative
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and spiritual practices. Previous research has examined neural
correlates of transcendent states (Wahbeh et al. 2018), medita-
tion (Acevedo et al. 2016; Fox et al. 2016), and spiritual/religious
experiences (Rim et al. 2019; van Elk and Aleman 2017). These
studies have utilized a variety of neuroimaging techniques, in-
cluding functional magnetic resonance imaging (fMRI), posi-
tron emission tomography (PET), and electroencephalography
(EEG), each offering unique temporal and spatial resolution
advantages.

A landmark review by Acevedo et al. (2016) identified neural
signatures associated with various forms of meditation, in-
cluding breath awareness, focused attention, and open moni-
toring, along with vocal forms of meditation such as silent and
vocal chanting practices. They found activation patterns in
the prefrontal cortex, insula, and cingulate gyrus, regions in-
volved in attention, emotional regulation, and self-referential
processing. Although the review included some studies
involving chanting, its primary focus was on comparing
present-moment awareness meditation with active meditative
practices that integrate movement, breathing, and occasion-
ally chanting (e.g., yoga). There remains a gap in the literature
examining the distinct effects of chanting, mantra, and repet-
itive prayer practices, separate from movement or breathing-
based interventions.

Some studies utilizing EEG have examined brain oscillations
during chanting and found that alpha and theta frequencies
are associated with relaxation and meditative states (Fox
et al. 2016; Newberg 2014). Despite this foundational research,
systematic investigation specifically targeting chanting prac-
tices remains limited. Chanting differs from other contempla-
tive practices as it involves actively reciting sounds or phrases,
either mentally or vocally, potentially engaging distinct neu-
ral networks and triggering unique physiological responses.
These neural networks likely involve speech-related and
auditory-motor regions, with vocalization or mental repeti-
tion of sounds enhancing attentional focus and control. This
may result in unique neurocognitive and physiological effects.
Moreover, there is a considerable body of new research that
has emerged and is specifically focused on chanting practices.
These recent investigations are included in this review and
point to distinct neurophysiological and psychological mecha-
nisms unique to chanting.

The current review aimed to (1) synthesize findings on neuro-
physiological effects of various chanting styles, including both
vocal and silent chanting, mantra, and repetitive prayer, (2)
comprehensively examine methodological variability and par-
ticipant characteristics, and (3) determine any consistent neural
patterns across chanting styles and studies.

1 | Methods

A systematic review was conducted following PRISMA guide-
lines (Page et al. 2021). The review was not pre-registered, as it
was conceived as a scoping synthesis aimed at mapping the cur-
rent state of neuroimaging research on chanting rather than test-
ing a specific hypothesis. Nevertheless, all stages of the search,
screening, and data extraction were conducted independently by

two reviewers, with any disagreements resolved through discus-
sion and consensus. The study quality was assessed using vali-
dated criteria adapted from the Effective Public Health Practice
Project (EPHPP; Thomas et al. 2004).

1.1 | Selection Criteria

The Inclusion criteria for the current study were:

1. Peer-reviewed studies.

2. Studies using chanting, mantra, or repetitive prayer as an

intervention.

3. Studies  employing  neurophysiological = measures
(functional Magnetic Resonance Imaging [fMRI],
Electroencephalography [EEG], Positron Emission

Tomography [PET], Single Photon Emission Computed
Tomography  [SPECT]|, functional  Near-Infrared
Spectroscopy [fNIRS], and Magnetoencephalography
[MEG]).

4. Articles published in English.
Exclusion criteria for the current study were:

1. Books, theses, book reviews, encyclopedia entries.

2. Studies not using chanting/mantra/prayer as the primary
intervention.

3. Studies without neurophysiological measures.

4. Non-English publications.

1.2 | Search Strategy

PsycINFO and PubMed databases were systematically searched
using keywords related to chanting practices and neuroimaging
techniques.

PsycINFO search terms were: (Mantra* OR chant* OR pray*)
AND (brain OR neuro* OR fMRI OR MRI OR magnetic reso-
nance imaging OR EEG OR electroencephalogra* OR PET OR
positron emission tomography OR SPECT OR single photon
emission computed tomography OR fNIRS OR functional near-
infrared spectroscopy).

PubMed search termswere: TITLE-ABS (“mantra*” OR “chant*”
OR “pray*”) AND (“brain” OR “neuro” OR “fMRI” OR “MRI*”
OR “magnetic resonance imaging” OR “EEG” OR “electroen-
cephalogra*” OR “PET” OR “positron emission tomography”
OR “SPECT” OR “single photon emission computed tomogra-
phy” OR “fNIRS” OR “functional near-infrared spectroscopy”
OR “MEG” OR “Magnetoencephalography”).

The search included articles from database inception through to
the 8th of October 2024. Initial searches identified 899 articles
(PubMed: N=404; PsycINFO: N=495). After removing dupli-
cates and screening titles, abstracts, and full texts according to
the eligibility criteria, 24 studies were included in the review
(see Table 1 for details of the included studies).
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1.3 | Data Collection

Two authors independently extracted information in line
with PRISMA protocols regarding (1) study design, (2) par-
ticipant characteristics, (3) intervention characteristics, (4)
measurement characteristics, (5) statistical methods, and (6)
neuroimaging outcomes. Any disagreements between the two
authors were resolved through discussion until a consensus
was reached.

1.4 | Outcome Measures

Primary outcomes included neuroimaging signals: fMRI
event-related BOLD responses and resting state functional
connectivity, gray matter density/volume, SPECT regional
cerebral blood flow, fNIRS hemodynamic responses, and
EEG/MEG event-related responses, power, and connectivity
measures.

1.5 | Quality Assessment

Two authors independently assessed the quality of studies using
an adapted Effective Public Health Practice Project (EPHPP) cri-
teria (Thomas et al. 2004) to evaluate (1) selection bias, (2) study
design, (3) neuroimaging methodology, and (4) analysis quality.
The papers were classified as high, moderate, or low quality (see
Table 2 for the full quality assessment). Any disagreements be-
tween the two authors were resolved through discussion with a
third author.

2 | Results
2.1 | Study Characteristics

The PRISMA flow diagram in Figure 1 illustrates the study
selection process. From 899 initial records, 24 studies met in-
clusion criteria after duplicate removal and eligibility screen-
ing. Across the 24 included studies (summarized in Table 1),
diverse neuroscience methods investigated neuroimaging sig-
nals: EEG (n=12), task-based fMRI (n=9), resting-state and
structural MRI (n =1), resting-state fNIRS (n=1), and SPECT
(n=1).

Most studies employed within-subjects designs (n=17), with
others using mixed (n =4), between-subjects (n=1), or single-
case studies (n=2). Sample sizes ranged from single partic-
ipants to 85. Nineteen studies involved healthy participants,
while five focused on clinical populations (PTSD, mild de-
pression). Chanting experience levels varied: eight studies re-
cruited experienced practitioners, six used mixed-experience
samples, three included novices, and seven did not specify
levels of experience. Although case studies are included in
the summary table for completeness, results from these stud-
ies are not reported in the main analysis due to their limited
generalizability.

Chanting interventions varied from silent mantra repetition
and vocal Om chanting to spiritual/religious recitation (e.g.,

Amitabha, Lord's Prayer), and tradition-specific meditative
chants/prayers, reflecting practices across diverse cultural and
spiritual traditions. However, all shared a core feature of rhyth-
mic, vocal, or mental sound repetition, reflecting their common
contemplative function.

2.2 | Hemodynamic Neuroimaging Findings
(fMRI, PET, SPECT, fNIRS)

Eight studies reported on task-based hemodynamic activity
(Berkovich-Ohana et al. 2015; Bhargav et al. 2016; Engstrom
et al. 2010; Engstrom and Soderfeldt 2010; Gao et al. 2019;
Kalyani et al. 2011; Rao et al. 2018; Shimomura et al. 2008),
while one examined resting-state hemodynamic activity and
structural neural features (Avvenuti et al. 2020). These are out-
lined thematically below.

2.3 | Attention and Executive Control Networks

Multiple studies demonstrated activation in prefrontal re-
gions during chanting (Engstrom et al. 2010; Engstrom and
Soderfeldt 2010; Gao et al. 2019, 2020; Shimomura et al. 2008).
Engstrom et al. (2010) reported significant corrected activation
foci in bilateral hippocampal and parahippocampal formations,
the right inferior frontal cortex, and right medial frontal cortex.
Similarly, Shimomura et al. (2008) found higher superior and
medial frontal cortex activation during silent Nenbutsu recita-
tion compared to rest, while a silent sutra-reading task induced
significant activation within the left lateral middle frontal gyrus,
the right supramarginal gyrus, and the right angular gyrus com-
pared to rest.

Other studies reported deactivation in prefrontal regions.
For example, Perez-Diaz et al. (2023) noted ventrolateral
and dorsolateral prefrontal disengagement during spiritual
prayer conditions. Further, the anterior cingulate regions
(gyrus and cortex) showed deactivation across 2 studies
(Kalyani et al. 2011; Perez-Diaz et al. 2023), suggesting en-
gagement of attention regulation and conflict monitoring pro-
cesses during chanting practices (Bush et al. 2000; Ganesan
et al. 2025).

Bhargav et al. (2016) examined resting state differences in he-
modynamic activity before and after Om chanting using fNIRS.
Results revealed lower frontal activity following chanting com-
pared to before chanting. Results also indicated lower frontal
activity following chanting compared to a control (Bhargav
et al. 2016). While some changes were observed over time in cer-
tain fNIRS channels, the overall presentation of the results is
difficult to interpret with precision.

2.4 | Emotional Regulation Networks

Several studies identified insula activation during chanting,
suggesting engagement of interoceptive awareness and emo-
tional processing. During a religious/spiritual chanting task,
Gao et al. (2020) demonstrated higher hemodynamic activity
in the fusiform gyrus, bilateral occipital lobes, prefrontal lobes,
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Sovilj et al.
(2019)

D. Analysis quality

1;

1. Has the analysis controlled for potential confounders? (yes

=0)

no/unclear

2. Was the statistical analysis adjusted for multiple comparisons

:O)

1; no/unclear

if appropriate? (yes/not applicable

Total score (0-7)

Low Low Moderate Moderate Moderate

Low

=0-4)

7; moderate = 5-6; low

Global rating (high

Note: This table outlines the quality rating scores using an adapted Effective Health Practice Project criteria (EPHPP; Thomas et al. 2004) to evaluate (A) selection bias, (B) study design, (C) neuroimaging methodology, and (D)

analysis quality. The papers were classified as high (7), moderate (5-6), or low (0-4) quality.

thalamus, amygdala, parahippocampus, and cerebellum in re-
sponse to fearful stimuli, compared to neutral stimuli. Higher
asymmetric activity in the left amygdala during chanting was
also observed. Subcortical activity in regions including the
thalamus, amygdala, cerebellum, and brainstem was stronger
during religious/spiritual chanting compared to non-religious/
spiritual chanting.

Using voxel-based morphometry (VBM), Gao et al. (2020) also
found experienced religious/spiritual chanters possessed right-
ward structural asymmetry in the temporal lobe, limbic system,
and cerebellum. Avvenuti et al. (2020) demonstrated increases
in resting-state functional connectivity between the PCC and
right insula following a transcendental meditation intervention
(TM; silent mantra repetition). A correlation showed that TM
was also associated with DMN functional connectivity involv-
ing the PCC, precuneus, and the left superior parietal lobule
(Avvenuti et al. 2020). Taken together, these findings suggest
that spiritual chanting engages brain regions involved in emo-
tional valence and arousal.

2.5 | Default Mode Network Modulation

Deactivation of DMN regions during chanting was found
across multiple neuroimaging studies, which may sug-
gest reduced mind wandering and self-referential thought.
Berkovich-Ohana et al. (2015) demonstrated that repetitive
chanting of “one” in Hebrew reduced bilateral activity in the
posterior and anterior cingulate cortex, precuneus, right infe-
rior parietal lobule, medial frontal gyrus, and insular cortex
compared to rest. Kalyani et al. (2011) and Rao et al. (2018)
reported similar deactivation patterns during Om chanting,
including bilateral orbitofrontal cortex, anterior cingulate,
parahippocampal gyri, thalami, and hippocampi. Further,
the fMRI network analysis by Rao et al. (2018) also revealed
reduced output from the insula, anterior cingulate, and orbi-
tofrontal cortices.

Lastly, Saini et al. (2024) examined the effects of Om chanting
and listening using resting-state EEG with standardized Low-
Resolution Brain Electromagnetic Tomography (sSLORETA)
source localization analysis. They found both conditions re-
sulted in increased post-task activity in the DMN, frontoparietal
control network (FPCN), and attentional networks. No signifi-
cant differences were observed between the active and passive
conditions at the post-task stage.

2.6 | Electrophysiological Neuroimaging Findings
(EEG)

2.6.1 | Alpha Band Activity

Four studies reported task-related alpha band differences sug-
gesting relaxed attention states. Barcelona et al. (2020) found
increased alpha activity in parietal and posterior-occipital re-
gions during spiritual prayer compared to rest; however, no
differences in frontal alpha asymmetry (FAA) were observed.
Lee et al. (1997) found increased right occipital alpha during
vocalized sound production (reciting meaningless vibrational
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sounds for 25min), while Rogers and Walter (1981) found
greater alpha synchronization during listening to rhythmic
chanting compared to non-rhythmic speech. Lastly, Thomas
et al. (2014) found that during mantra meditation, yoga stu-
dents showed higher alpha activity (originating from the in-
ferior parietal and precentral gyrus, respectively) than yoga
teachers.

2.6.2 | Theta and Delta Activity

Theta and delta activity increases were reported in multiple
studies (Harne and Hiwale 2018; Kang et al. 2018; Thomas
et al. 2014), indicating parasympathetic activation and deep re-
laxation. Harne and Hiwale (2018) found theta increased follow-
ing 30-min Om chanting sessions. Similarly, Kang et al. (2018)
found increases in both theta and delta activity across three
time points during an 8-week transcendental meditation (TM)
intervention. Lastly, Thomas et al. (2014) reported higher theta

Studies excluded due to:

Not fulfilling selection criteria (i.e. and/or
not including repetitive mantra/ prayer
and involving neurophysiological
outcome measure)

(n=18)

Republications
(n=2)

activity in yoga students compared to teachers during mantra
meditation.

2.6.3 | Event-Related Potentials

Gao et al. (2017) assessed event-related potentials, finding re-
duced late processing potential (LPP: 300-600ms) amplitude
during chanting while viewing negative images, with source
analysis indicating central-parietal origins, demonstrating mod-
ified emotional processing during chanting.

2.7 | Quality Assessment Results

Of 24 included studies, most received moderate quality rat-
ings (n=16), with only two achieving high quality and six
receiving low ratings. Common methodological weaknesses
included insufficient power calculations, unclear control
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condition equivalence, and inadequate adjustment for multi-
ple comparisons. Details of the quality rating scores are out-
lined in Table 2.

3 | Discussion

This systematic review identified 24 studies that utilized a range
of neuroimaging techniques, including fMRI, EEG, fNIRS, and
SPECT. Most studies employed task-based designs examining
both vocal and silent forms of chanting, with sample sizes rang-
ing from single cases to 85 participants (including healthy and
clinical populations). Findings should be interpreted in light
of the methodological variability across studies, including dif-
ferences in sample characteristics, intervention protocols, and
control conditions. Despite this heterogeneity, the convergence
of prefrontal and insula activation across multiple modalities
suggests emerging neural patterns worth further examination.

Specifically, findings demonstrate that chanting engages brain
networks associated with attention, self-referential processing,
and emotional regulation. Functional and structural imaging
studies show that chanting activates regions involved in sus-
tained attention and cognitive control (Avvenuti et al. 2020;
Engstrom et al. 2010; Engstrom and Soderfeldt 2010; Perez-Diaz
et al. 2023; Rao et al. 2018; Thomas et al. 2014). Multiple stud-
ies demonstrate reduced activity in the DMN (Berkovich-Ohana
et al. 2015; Kalyani et al. 2011; Rao et al. 2018). Finally, modu-
lation of subcortical structures associated with emotional regu-
lation (such as the amygdala, thalamus, and insula) was found
across studies (Avvenuti et al. 2020; Gao et al. 2020; Kalyani
et al. 2011; Rao et al. 2018). Together, these findings suggest that
chanting is associated with neural markers involved in focused
attention, reduced self-processing, and improved emotional
regulation.

3.1 | Attention Network Engagement

Studies showed consistent changes in brain regions associated
with attention and control. For example, deactivation of the an-
terior cingulate cortex, a region typically involved in conflict
monitoring and cognitive control, was observed in multiple
studies (Berkovich-Ohana et al. 2015; Kalyani et al. 2011; Perez-
Diaz et al. 2023; Rao et al. 2018). This indicates engagement of
conflict monitoring and attention regulation processes, which
may reflect less effortful attention and a more automatic, ab-
sorbed state, particularly during repetitive or practiced vocal
repetition.

Chanting also appears to recruit prefrontal regions that support
sustained focus and cognitive control. For example, Shimomura
et al. (2008) found superior and medial frontal cortex activation
during silent Nenbutsu recitation, reinforcing the role of chant-
ing in maintaining concentrated attention. Lastly, enhanced
alpha activity, associated with focused attention, was observed
during chanting in multiple studies (Barcelona et al. 2020; Lee
et al. 1997; Rogers and Walter 1981). Increased alpha activity is
associated with the suppression of irrelevant sensory input and
enhanced internal focus, supporting the idea that rhythmic and
repetitive chanting may facilitate an inwardly directed mental

state (Foxe and Snyder 2011). The reviewed studies, though
modest in scale, highlight engagement of neural regions asso-
ciated with attention and emotional regulation. These prelim-
inary findings lay the groundwork for future research on the
cognitive and emotional effects of chanting.

3.2 | Default Mode Network Suppression

Deactivation of DMN regions, particularly the posterior cingu-
late cortex, precuneus, and medial prefrontal areas (Berkovich-
Ohana et al. 2015; Kalyani et al. 2011; Rao et al. 2018) suggests
a reduction in self-referential processing and mind-wandering
during chanting. Berkovich-Ohana et al. (2015) demonstrated
that repetitive chanting of the word “one” in Hebrew reduced
bilateral activity in the posterior and anterior cingulate cor-
tex, precuneus, right inferior parietal lobule, medial frontal
gyrus, and insular cortex compared to rest. Similarly, Kalyani
et al. (2011) reported significant deactivation during Om chant-
ing in the bilateral orbitofrontal cortex, anterior cingulate, para-
hippocampal gyri, thalami, and hippocampi.

This pattern was further supported by Rao et al. (2018), who
used network analysis to demonstrate reduced output from the
insula, anterior cingulate, and orbitofrontal cortices to limbic
areas during chanting. Perez-Diaz et al. (2023) observed wide-
spread deactivation in the bilateral thalamus, ventrolateral pre-
frontal cortex, and anterior cingulate cortex during spiritual
prayer conditions. The DMN suppression during chanting is
aligned with findings in other meditation practices, indicating
a common neural signature of focused contemplative states
and reduced self-referential thinking (Brewer et al. 2011). It is
important to note that DMN findings vary depending on both
modality and timescale. Task-based fMRI studies generally re-
port deactivation of DMN regions during chanting, consistent
with reduced self-referential thought (e.g., Berkovich-Ohana
et al. 2015; Kalyani et al. 2011; Rao et al. 2018; Perez-Diaz
et al. 2023). In contrast, the only EEG study that localized the
DMN (Saini et al. 2024) reported increased post-task DMN ac-
tivity. These differences likely reflect the temporal sensitivity
of EEG to immediate rebound effects following chanting, com-
pared with the slower, in-task changes captured by fMRI. Taken
together, these findings suggest that apparent discrepancies may
reflect distinct processes unfolding over different timescales.
The limited data on these processes imply a need for further
research. Overall, the most convergent evidence supports DMN
deactivation during chanting, while post-task dynamics require
further study.

3.3 | Emotional Regulation Network Modulation

Insula activation and modified amygdala responses across
multiple studies suggest that chanting influences emotional
processing networks. The insula, a region associated with
emotion and bodily awareness, was activated during chant-
ing tasks, indicating that vocal repetition may heighten emo-
tional and physiological awareness. Gao et al. (2020) found
increased hemodynamic activity during spiritual chanting
in several emotion-related regions, including the amygdala,
thalamus, parahippocampus, and cerebellum, particularly in
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response to fearful versus neutral stimuli. Further, subcorti-
cal activation in the thalamus, amygdala, brainstem, and cer-
ebellum was stronger during religious/spiritual chanting than
during non-religious chanting, suggesting deeper affective
processing when practices are imbued with meaning or belief.
This is aligned with previous chanting research showing that
greater devotion is associated with cognitive benefits and al-
tered states of consciousness (Perry et al. 2021, 2022). These
findings suggest that personal belief may amplify the neuro-
physiological impact of chanting.

In addition to task-related activation, structural and resting-
state findings also support chanting's role in emotional modu-
lation. Voxel-based morphometry (VBM) revealed rightward
asymmetry in the temporal lobe, limbic system, and cerebellum
among experienced spiritual chanters (Gao et al. 2020). This
could reflect long-term structural changes related to emotional
processing.

Lastly, Avvenuti et al. (2020) reported increased resting-state
functional connectivity between the posterior cingulate cortex
(PCC) and right insula following a transcendental meditation
(TM) intervention, along with enhanced connectivity in DMN
regions (PCC, precuneus, and left superior parietal lobule) as-
sociated with positive psychological outcomes. Together, these
findings suggest that chanting engages a network of regions
associated with emotional salience and interoceptive monitor-
ing. These activations may contribute to improved emotional
self-regulation and psychological well-being, particularly when
practices are performed with spiritual or personal significance.

3.4 | Theta Activity and Emotional Regulation

Increased theta activity, often associated with relaxation, emo-
tional stability, and reduced reactivity, was observed across
multiple EEG studies during and following chanting practices.
Harne and Hiwale (2018) reported elevated theta power after
Om chanting, Kang et al. (2018) found a progressive increase in
theta and delta power during an 8-week transcendental medita-
tion (TM) program, and Thomas et al. (2014) observed greater
theta activity in novice practitioners during mantra medita-
tion. Increased theta activity indicates that chanting may facil-
itate relaxation and reduced emotional reactivity (Aftanas and
Golocheikine 2001; Lagopoulos et al. 2009).

3.5 | Applications and Future Research

While the current review focused on studies with healthy par-
ticipants, and clinical efficacy was not systematically reviewed,
the observed modulation of emotional regulation networks, in-
cluding the amygdala and insula, may have potential relevance
for future research to examine chanting and emotion. Indeed,
research has found chanting to decrease symptoms of depres-
sion (Anjana et al. 2022; Wolf and Abell 2003), PTSD (Bormann
et al. 2014), stress and anxiety (Perry et al. 2023). While our
systematic review did not aim to exclude clinical populations,
most studies (19 out of 24) involved healthy participants, while
fewer (five out of 24) focused on clinical populations (PTSD,
mild depression). This highlights the need for further research

to determine whether the neural changes observed in healthy
individuals also occur in clinical groups, particularly given the
involvement of regions such as the amygdala and insula in con-
ditions like anxiety and depression.

Additionally, DMN hyperactivity is implicated in depression,
particularly increased self-referential thinking and rumina-
tion. The consistent DMN suppression observed across chanting
studies (Berkovich-Ohana et al. 2015; Kalyani et al. 2011; Rao
et al. 2018) while engaging attention networks provides a po-
tential for the use of chanting as an intervention for depressive
symptoms. Khalsa et al. (2009) demonstrated benefits in partic-
ipants with mild depression, showing increased right temporal
lobe and posterior cingulate activity during Kundalini medita-
tion. Further, the enhanced emotional regulation through mod-
ified amygdala-prefrontal connectivity (Gao et al. 2020; Rao
et al. 2018) and altered emotional processing (Gao et al. 2017)
showing reduced late processing potentials to negative stimuli
could complement traditional treatments for mood disorders.

3.6 | Limitations

The studies included in this review show methodological diver-
sity in design, participant characteristics, and neuroimaging
techniques. While many employ small sample sizes, this reflects
the current stage of research in the field. Collectively, these
studies nonetheless offer valuable insights into emerging neu-
ral patterns associated with chanting. The prevalence of small
samples across reviewed studies raises concerns about effect
size estimation and replicability. Single-case studies (Engstrom
and Soderfeldt 2010; Gao et al. 2019; Sovilj et al. 2019) provided
detailed observations but limited generalizability. Even larger
studies rarely exceeded 30 participants, with the largest being
Ventura et al. (2024) with 85 participants. Many studies lacked
power calculations (as noted in quality assessments), suggesting
potential Type II errors or inflated effect sizes.

Further, the diversity in control conditions, chanting styles, par-
ticipant experience, and outcome measures prevented the poten-
tial for a meta-analysis. For example, control conditions ranged
from simple rest (Kalyani et al. 2011) to active controls like ver-
bal fluency tasks (Berkovich-Ohana et al. 2015) to secular speech
conditions (Gao et al. 2017; Perez-Diaz et al. 2023). Participant
experience also varied, from novices (Bhargav et al. 2016; Harne
and Hiwale 2018) to experienced chanting practitioners (Gao
et al. 2017; Shimomura et al. 2008).

Future studies could aim for greater standardization in exper-
imental protocols, including the use of control conditions, ran-
domized control trials, and larger, more diverse sample sizes to
increase the robustness of findings. Additionally, integrating
multimodal imaging approaches, such as combining EEG and
fMRI, could provide a more comprehensive understanding of
the temporal and spatial dynamics of neural activity during
chanting.

Lastly, neural responses attributed to chanting may be influ-
enced by a range of factors such as vocalization, respiratory cou-
pling, auditory feedback, and spiritual aspects of the practice.
Such variables are difficult to isolate without compromising
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ecological validity. It is, however, important to note that famil-
iarity and semantic matching are field-level challenges when
designing control conditions for chanting. Experienced prac-
titioners may carry strong associations, embodied habits, and
intention-driven engagement with their chanting practices.
These factors may introduce expectancy and emotional re-
sponses that cannot be fully matched by neutral stimuli. Future
studies could compare vocal versus silent chanting conditions
or employ control tasks that are matched on selected variables.

4 | Concluding Remarks

This review demonstrates that chanting engages distinct neu-
ral networks modulating attention, emotion, and self-referential
processing. Activation of the prefrontal cortex, insula, and cin-
gulate gyrus across studies suggests that chanting, whether
silent or vocal, may facilitate states of focused attention and
emotional stability, similar to the neurological effects observed
in other meditative practices. Additionally, the deactivation of
regions such as the DMN during chanting indicates a reduc-
tion in self-referential thoughts and mind-wandering. However,
these conclusions must be interpreted in relation to the under-
lying study designs, sample sizes, and analytic rigor. Much of
the available evidence is derived from small, exploratory studies
with heterogeneous methods and variable use of control condi-
tions. As a result, findings remain preliminary and require rep-
lication in larger, more rigorously designed investigations.

Beyond its cultural and spiritual roots, chanting represents a
promising non-pharmacological intervention with potential
applications in mental health. Given the neural engagement
observed in areas related to emotional regulation, chanting prac-
tices could be examined further in future research for their po-
tential in managing conditions such as anxiety, depression, and
PTSD. Examining the neural mechanisms of chanting provides
a foundation for future research to develop targeted, evidence-
based chanting practices to support psychological well-being
across diverse populations.
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