
(IBIs). It reflects the balance between the sympathetic and 
parasympathetic branches of the autonomic nervous system 
(ANS). HRV provides valuable insights into how well the 
body adapts to stress and maintains its homeostasis. As a 
dynamic measure of autonomic function, HRV has emerged 
as a biomarker for physical and mental well-being.[1,2]A high 
HRV indicates greater flexibility and a healthier autonomic 
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Background: Heart rate variability (HRV) serves as an indicator of autonomic nervous system 
function, reflecting the balance between sympathetic and parasympathetic activities. Elevated 
HRV is associated with enhanced cardiovascular health and resilience to stress, while reduced 
HRV correlates with adverse health outcomes, including cardiovascular disease, metabolic 
disorders, and mental health conditions. Yoga, an ancient mind-body practice, has the potential 
to enhance HRV by improving autonomic regulation. This review aims to evaluate the impact 
of yoga on HRV in both healthy individuals and clinical populations.
Methods: A systematic search was conducted across the Cochrane Library, PubMed, Scopus, 
and Web of Science databases for randomized controlled trials (RCTs) published between 
2015 and 2024. Eligible studies were required to assess the effects of yoga on HRV in diverse 
populations. Data extraction focused on the characteristics of the interventions, HRV metrics, 
and outcomes. The quality of the studies was assessed using the Cochrane Risk of Bias Tool.
Results: A total of twenty-three studies were included in this review. Findings indicated that 
yoga interventions improved HRV in participants with cardiovascular conditions, metabolic 
syndrome, and chronic pain, as evidenced by increased high-frequency (HF) power and a 
reduced low-frequency to high-frequency (LF/HF) ratio, which suggest enhanced autonomic 
function. Results regarding mental health populations were heterogeneous, with some 
demonstrated improvements in HRV, while data from healthy individuals indicated limited 
changes in HRV, suggesting that yoga may be particularly beneficial for patients with autonomic 
dysfunction. The quality of the studies varied, with notable limitations pertaining to blinding 
and sample size.
Conclusion: Yoga may have the potential to improve HRV, particularly among patients with 
chronic conditions. However, the inconsistent findings observed in mental health and healthy 
populations underscore the necessity for standardized interventions and further research. This 
review provides support for the incorporation of yoga as a complementary approach aimed at 
enhancing autonomic function and overall well-being.
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1. INTRODUCTION
Heart rate variability (HRV) is the variation in time between 
consecutive heartbeats, also known as inter-beat intervals 
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balance, reflecting the ability to efficiently switch between 
sympathetic and parasympathetic responses.[3] Conversely, 
low HRV reflects impaired autonomic regulation, which has 
been associated with adverse outcomes such as cardiovascular 
diseases, metabolic disorders, chronic stress, anxiety, and 
depression. These patterns highlight the importance of HRV 
as both a diagnostic tool and a potential therapeutic target in 
a variety of health contexts.[4]

The ANS plays a crucial role in regulating vital functions, 
such as heart rate, blood pressure, respiration, and 
digestion. Reduced HRV indicates sympathetic dominance 
and diminished parasympathetic activity, exacerbating 
symptoms and persistence in mental health disorders such as 
depression, anxiety, and chronic stress.[5,6] In cardiovascular 
diseases, low HRV is linked to a higher risk of arrhythmias, 
heart failure, and sudden cardiac death, owing to impaired 
autonomic regulation. Similarly, in metabolic and respiratory 
disorders, reduced HRV reflects disruption of glucose 
metabolism, insulin sensitivity, and increased inflammation, 
further contributing to disease progression.[7-10]

Improving HRV has become a therapeutic goal, owing to its 
broad health implications. Aerobic exercise enhances HRV 
by promoting a better balance between sympathetic and 
parasympathetic systems. Mindfulness practices, such as 
meditation and yoga, boost parasympathetic activity while 
reducing sympathetic responses and promoting relaxation.
[11] Additionally, HRV biofeedback assists individuals in 
regulating their stress responses by providing real-time 
feedback on their physiological state, thereby enabling them 
to modulate autonomic function effectively.
Yoga is a mind-body practice that integrates physical 
postures (asanas), breathing techniques (pranayama), and 
meditation to foster mental and physical harmony.[12,13] The 
potential of yoga to positively influence HRV stems from its 
capacity to enhance parasympathetic activity while reducing 
sympathetic overactivity, thereby facilitating autonomic 
regulation. Consequently, yoga has been increasingly adopted 
as a complementary intervention in healthcare settings, with 
growing research interest in its ability to improve HRV across 
diverse populations.[14,15]

Posadzki et al. and Tyagi et al. investigated the relationship 
between yoga and HRV, providing valuable insights despite 
research heterogeneity, methodological limitations, and 
inconsistent results, thus precluding definitive conclusions.
[16,17] Considering the rapid expansion of yoga research, 
this review addressed previous limitations by focusing 
on recent RCTs, assessing the effects of yoga on HRV in 
healthy individuals and those with physical or mental health 
conditions, and examining the impact of various yoga 
practices and intervention durations on HRV.

2.METHODS
This systematic review followed the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines to ensure transparency and rigor throughout the 
review process.[18]

Inclusion and exclusion criteria: The eligibility criteria for this 
review were RCTs conducted on healthy individuals or those 
with physical or mental health conditions. The intervention 
had to involve any form of yoga practice, including physical 
posture, breathing techniques, meditation, or integrated 
yoga practice. Studies needed to report HRV outcomes 
measured using time-domain parameters, such as the root 
mean square of successive differences (RMSSD) and the 
standard deviation of normal-to-normal intervals (SDNN), 
frequency-domain metrics, low-frequency (LF) and high-
frequency (HF) power, and the LF/HF ratio. Only articles 
published in English between 2015 and 2024 were eligible for 
inclusion. Non-RCT studies, conference abstracts without 
full text, and studies that did not report HRV outcomes were 
excluded.
Search Strategy, Study Selection, and Data Extraction: The search 
strategy involved a comprehensive search of the Cochrane 
Library, PubMed, Scopus, and Web of Science databases. 
The study selection process consisted of three stages. First, 
two independent reviewers screened the titles and abstracts 
of all the identified studies to determine their relevance. In 
the second stage, potentially eligible studies were subjected 
to a full-text review to confirm that they met the inclusion 
criteria. Any disagreements between the reviewers during 
these stages were resolved through discussion or consultation 
with a third reviewer when necessary. The entire selection 
process was documented using the PRISMA flow diagram. 
The extracted data included study details, population 
characteristics, and intervention specifics (e.g., yoga type, 
duration, frequency, and setting). Additionally, the control 
group details and HRV outcomes (for example, RMSSD, LF/
HF ratio, and HI measurement tools) were recorded along 
with the key findings of each study.
Risk of Bias Assessment: The Cochrane Risk of Bias Tool was 
used to evaluate the methodological quality of the included 
RCTs.[19]

3.RESULTS
A total of 637 studies were retrieved from the PubMed, 
Cochrane Library, Web of Science, and Scopus databases. 
After removing 45 duplicates, 592 articles were screened 
based on their titles and abstracts. Of these, 545 were 
excluded as they did not meet the inclusion criteria. The 
remaining 47 full-text articles were assessed for eligibility, 
resulting in 23 studies being included in the final systematic 
review. A PRISMA flow diagram depicting the study 
selection process is provided in Figure 1. These studies 
evaluated the impact of various yoga interventions on HRV 
in both healthy individuals and those with diverse physical 
and mental health conditions and used a range of HRV 
metrics, including time-domain measures such as RMSSD 
and SDNN and frequency-domain measures such as LF, HF, 
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and the LF/HF ratio. The attached table contains summary 
characteristics of the included studies [Table 1]. We discuss 
the findings below, grouped by clinical condition, to provide 
a clearer summary.
Metabolic and Cardiovascular Conditions: In individuals with 
metabolic syndrome, Kim et al. found that postmenopausal 
women practicing yoga for 12 weeks experienced a reduction 
in LF power, indicating decreased sympathetic activity; 
however, other HRV parameters showed no significant 
differences between the yoga and control groups. Similarly, 
Danasegaran et al. reported that participants incorporating 
yoga into their treatment plans exhibited an increase in the total 
power of HRV and a reduction in the LF/HF ratio, signaling 
a shift towards improved autonomic balance and metabolic 
regulation. [21] For individuals with hypertension, Punita et 
al. demonstrated significant improvements in HRV metrics 
with enhanced SD1 and SD2 values (analyzed using Poincaré 
plot analysis), indicating improved parasympathetic activity 
and autonomic balance. [22] Additionally, Balamadhuwanthi 
et al. reported that healthcare workers practicing chair yoga 
experienced reduced stress and improved HRV, reinforcing 
the potential benefits of yoga on cardiovascular and 
autonomic health. [23]

Patil et al. evaluated the impact of yoga on cardiac autonomic 
dysfunction and insulin resistance in non-diabetic offspring 
of parents with type 2 diabetes. Their results showed improved 
HRV parameters, including increased HF, decreased LF, 
and a reduced LF/HF ratio.[24] Additionally, the participants 
exhibited better insulin sensitivity, with reductions in fasting 
glucose and oral glucose tolerance test scores. These findings 
suggest that yoga may reduce the risk of diabetes by improving 
autonomic function and metabolic regulation in high-risk 
individuals. Archana et al. investigated the effects of Om 
chanting and Yoga Nidra on mental health, sleep quality, and 
HRV in individuals with hypertension.[25] The experimental 
group experienced significant reductions in depression, 
anxiety, and stress levels, along with improvements in sleep 
quality and HRV parameters, reinforcing the role of yoga in 
both mental and autonomic regulation.
In cardiovascular rehabilitation, Christa et al. evaluated 
patients recovering from myocardial infarction and 
found that a 12-week yoga-based cardiac rehabilitation 
program significantly enhanced HRV.[26] The participants 
exhibited increased HF power and TP, reflecting improved 
parasympathetic function and autonomic regulation. 
Although Guthrie et al. reported no significant HRV changes 
in perimenopausal women with vasomotor symptoms 
following yoga intervention, these findings suggest that the 
effect of yoga on HRV may vary across different populations.
[27]

Chronic Pain and Rheumatoid Arthritis: Telles et al. 
demonstrated that yoga significantly reduced LF power 
while increasing HF power and pNN50, indicating a shift 
towards vagal dominance in patients with chronic low 
back pain.[28] Similarly, Ganesan et al. found that a 12-week 

yoga intervention in individuals with rheumatoid arthritis 
improved autonomic function, which was marked by an 
increase in HF power and a reduction in the LF/HF ratio. 
These changes were accompanied by a reduction in disease 
activity.[29]

Mental Health Conditions: Gulati et al. observed that yoga 
therapy reduced the LF/HF ratio in patients with major 
depressive disorder, suggesting improved autonomic 
regulation, although other HRV parameters did not show 
significant changes.[30] Lin et al. reported that 12 weeks of 
yoga reduced stress and improved HRV among mental health 
professionals, supporting yoga as an effective intervention 
for stress management in high-stress environments.[31] Chu 
et al. further demonstrated that yoga improved depressive 
symptoms and enhanced parasympathetic function in 
women, emphasizing its therapeutic potential for mood 
regulation.[32] However, findings across various mental health 
conditions are inconsistent, indicating the need for further 
research to elucidate the variability in outcomes.
Neurological and Musculoskeletal Conditions: Dhargave et al. 
examined the impact of combining yoga with physiotherapy 
in individuals with Duchenne Muscular Dystrophy and 
reported improvements in high-frequency power, indicative 
of enhanced parasympathetic activity.[33] However, the 
benefits were comparable to those of physiotherapy alone, 
suggesting that, although yoga provides additional support, 
it may not offer superior effects in this population. Chu et 
al. investigated the impact of acute yoga sessions and found 
no significant changes in HRV compared with quiet sitting, 
highlighting that single yoga sessions may not be sufficient 
to produce measurable autonomic shifts.[34]

Nagendra et al. explored the effect of yoga on cognitive 
function and autonomic regulation in healthy young 
individuals. Their findings revealed that yoga led to better 
autonomic regulation, as reflected by increased SDNN/
RMSSD values and a lower LF/HF ratio, suggesting enhanced 
parasympathetic activity.[35] Lalitha et al. examined the 
immediate effects of Kapalbhati Pranayama on short-term 
HRV in healthy volunteers. While Kapalbhati initially caused 
parasympathetic withdrawal, HRV measures shifted towards 
parasympathetic dominance after a 20-minute recovery 
period, highlighting the dynamic nature of autonomic 
responses to Pranayama practices.[36] Odynets et al. evaluated 
the effects of a 12-month yoga intervention in breast cancer 
survivors and reported significant improvements in HRV 
metrics, including SDNN, RMSSD, and HF power. These 
findings suggest that long-term yoga practice enhances 
parasympathetic activity, reduces stress, and improves the 
quality of life for cancer patients.[37]

Healthy Individuals: Hewett et al. explored the impact of 
Bikram yoga on stressed and sedentary adults and found no 
significant changes in HRV, although participants exhibited 
improvements in secondary outcomes such as blood pressure 
and body composition. This finding suggests that Bikram 
yoga offers physical health benefits, although its influence on 
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autonomic regulation may be limited.[38] Similarly, Thrower 
et al. reported mixed HRV outcomes following Vinyasa yoga, 
with a transient sympathetic response immediately post-
session, but observed favorable reductions in blood pressure, 
reinforcing yoga’s cardiovascular benefits.[39] Maheshkumar 
et al. also demonstrated that yoga breathing practices enhance 
parasympathetic function in healthy adolescents, suggesting 
that regular yoga practice can promote cardiovascular health, 
even if immediate HRV improvements remain limited.[40] 

Chu et al. investigated the effect of a single yoga session on 
acute stress responses and found no significant differences 
in HRV compared to quiet sitting during stress recovery.[41] 
This indicates that immediate autonomic changes may not 
occur with isolated sessions and that prolonged or more 
intensive practice may be necessary to elicit significant 
autonomic shifts. Pakulanon et al. studied the effects of yoga 
and mindfulness meditation on stress-related variables in 
healthy individuals.[42] Their findings showed a decrease in 
LF power and an increase in HF power, indicating a shift 
towards parasympathetic dominance, suggesting that these 
practices help mitigate stress through enhanced autonomic 
regulation.
Risk of Bias Assessment: The Cochrane Risk of Bias Tool 
was used to evaluate the methodological quality of the 23 
included RCTs, focusing on the following key domains: 
selection, performance, detection, attrition, and reporting 
bias. Most studies provided sufficient details regarding 
randomization procedures; however, the absence of clear 
allocation concealment in numerous trials increased the 
risk of selection bias. Detection bias remained a concern 
because many trials did not explicitly report whether the 
assessors were blinded during data collection. Attrition bias 
was evident in a few studies due to participant dropouts, but 
most addressed this issue by applying appropriate statistical 
methods, such as intention-to-treat analyses. Reporting 
bias was generally low, although selective emphasis on 
statistically significant outcomes was observed in a few trials. 
Furthermore, heterogeneity across studies was introduced 
by small sample sizes, variations in intervention protocols, 
and differences in the HRV measurement methods. Overall, 
several studies exhibited a moderate-to-high risk of bias, 
particularly in areas related to blinding and allocation 
concealment. Nevertheless, a subset of high-quality studies 
has employed rigorous methodologies, lending robustness to 
the overall findings. Despite these limitations, the evidence 
supports meaningful conclusions regarding the positive 
effects of yoga on HRV, particularly in individuals with 
chronic conditions. A summary table detailing the risk of 
bias across all the included studies is provided in the final 
manuscript [Figure 2].

4.DISCUSSION
This systematic review evaluated the impact of yoga on 
HRV across a range of physical, mental, and chronic health 

conditions, as well as in healthy individuals. These findings 
suggest that yoga interventions can enhance parasympathetic 
activity and promote autonomic balance, particularly in 
individuals with chronic conditions. However, the effects of 
yoga on HRV were less consistent in healthy populations and 
those with mental health conditions.
The results of our review partially align with those reported by 
Posadzki et al. and Tyagi et al., who highlighted the potential 
of yoga to influence HRV but emphasized the heterogeneity of 
findings and methodological limitations of early studies[16,17]. 
Posadzki et al. reported mixed results, noted a lack of 
conclusive evidence for yoga’s efficacy in modulating HRV, 
and identified more positive trends in chronic conditions 
such as hypertension, diabetes, and rheumatoid arthritis. 
This may reflect improvements in methodological rigor in 
studies published in 2015. Tyagi et al. suggested that longer 
interventions and higher methodological quality were needed 
to establish robust conclusions. Our findings confirm this, 
with studies employing structured yoga programs for 12–16 
weeks showing the most consistent improvements in HRV 
metrics, especially in populations with chronic conditions.
Studies examining the impact of yoga on chronic physical 
conditions, such as hypertension, type 2 diabetes, rheumatoid 
arthritis, and post-myocardial infarction, have consistently 
shown improvements in HRV metrics. Danasegaran et al. and 
Christa et al. reported increases in HF power and reductions 
in the LF/HF ratio, indicating enhanced parasympathetic 
activity and reduced sympathetic overactivity.[21,26] These 
changes are crucial for managing cardiovascular risk and 
metabolic dysfunction and support the integration of yoga 
into rehabilitation programs for chronic disease management.
Research on patients with mental health issues has shown 
mixed results regarding the effect of yoga on parasympathetic 
function. Gulati et al. and Lin et al. reported improvements, 
while Guthrie et al. found no significant changes in HRV.[27,30,31] 
These differences may stem from variations in intervention 
intensity, initial stress levels, or symptom severity. Despite 
inconsistent HRV findings, yoga consistently reduced 
depressive symptoms and stress, indicating that its benefits 
to mental health were not solely related to autonomic 
regulation.
The effects of yoga on HRV are limited to healthy individuals. 
Studies by Hewett et al. and Thrower et al. reported transient 
or minimal HRV changes, indicating that yoga may be more 
effective in patients with autonomic dysfunction or chronic 
stress. Similarly, research on acute stress responses by Chu 
et al. showed that single yoga sessions were insufficient to 
produce lasting improvements in HRV, emphasizing the 
need for long-term intervention.[34]

In cancer rehabilitation, Odynets et al. found significant 
improvements in HRV following a year-long yoga program 
in breast cancer patients.[37] The enhanced autonomic 
function and improved HRV metrics observed in this 
population highlight yoga’s potential as a complementary 
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therapy to enhance the quality of life during recovery, further 
supporting its application in oncology care.
Limitations and Sources of Heterogeneity: Several limitations 
of the included studies contributed to the heterogeneity of the 
findings. A significant challenge arose from the variability in 
yoga practices, with studies employing different styles, such 
as Hatha, Vinyasa, Bikram yoga, and Bramhari pranayama. 
[23, 38-40] These variations in intensity, frequency, and duration 
make it difficult to draw generalised conclusions regarding 
the impact of yoga on HRV. Additionally, differences in HRV 
measurement protocols further complicate the comparisons 
across studies. Parameters such as the RMSSD, SDNN, and 
LF/HF ratios were used inconsistently, and measurements 
were obtained under varying conditions, such as at rest or 
post-intervention, contributing to mixed results.
The short duration of some interventions also limits their 
ability to detect meaningful changes in HRV. For example, 
Chu et al. involved relatively brief interventions, which 
may not have been sufficient to produce lasting autonomic 
changes. Small sample sizes in several trials further reduced 
statistical power, increasing the potential for type II errors 
and limiting the generalisability of the findings. Another 
limitation is the lack of blinding, which is often challenging 
in yoga research owing to the nature of the intervention. This 
introduces the risk of performance and detection biases, 
which potentially influence the outcomes reported in some 
studies. Collectively, these limitations highlight the need for 
more standardised methodologies, larger sample sizes, and 
longer interventions in future studies to better understand 
the effects of yoga on HRV.
Future Research Directions: Future research should focus 
on standardising yoga interventions by aligning the type, 
intensity, and duration of practice across studies to improve 
comparability and draw clearer conclusions regarding their 
effects on HRV. Additionally, longer intervention periods are 
needed to assess whether the benefits of yoga on autonomic 
function are sustainable over time. Research should also 
prioritise population-specific studies targeting individuals 
with autonomic dysfunction or chronic stress, as these 
groups are likely to experience the greatest impact from yoga 
interventions.
To deepen our understanding, future studies should 
explore the mechanisms through which yoga influences 
HRV, particularly the roles of breathwork and meditation 
components in modulating autonomic function. 
Incorporating advanced HRV metrics and measuring HRV 
under different conditions, such as during yoga sessions, 
could provide more nuanced insights into how these practices 
affect the autonomic nervous system. These directions will  
help address existing gaps and advance the evidence base for 
yoga use as a complementary intervention to improve HRV.

5.CONCLUSION
This systematic review emphasizes the potential of yoga to 
enhance autonomic function, as evidenced by improved 
heart rate variability (HRV), particularly among individuals 
with chronic conditions such as diabetes, hypertension, and 
rheumatoid arthritis. While the effects of yoga on HRV in 
healthy individuals and populations with mental health 
concerns exhibit less consistency, the associated benefits 
related to stress reduction and mental well-being indicate 
that yoga serves as a valuable complementary intervention. 
Nonetheless, the heterogeneity observed in study design and 
methodology highlights the necessity for further rigorous 
research to establish more definitive conclusions regarding 
the effects of yoga on HRV.
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Figure 1

Summarized search strategy (Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram)
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 Figure 2 Risk of Bias Chart
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Table 1: Complete Summary of Study Characteristics and Main findings

Study Population Intervention HRV Outcomes Setting Key Findings
Kim et al. (2014)[20] 39 post-

m e n o p a u s a l 
women with 
m e t a b o l i c 
syndrome

12-week yoga 
program

Reduction in LF 
power, no change 
in time-domain 
measures

Tertiary care 
hospital

Yoga reduced 
s y m p a t h e t i c 
activity, improving 
a u t o n o m i c 
regulation.

Danasegaran et al. 
(2021)[21]

80 males with 
type 2 diabetes 
receiving oral 
a n t i d i a b e t i c 
drugs (OAD)

1 2 - w e e k 
s t r u c t u r e d 
yoga therapy 
including asana 
and pranayama

Increased TP, 
decreased LF/HF 
ratio

Outpatient clinic Yoga improved 
s y m p a t h o v a g a l 
balance and 
r e d u c e d 
cardiometabolic 
risks.

Punita et al. (2015)
[22]

70 patients 
with essential 
hypertension

1 2 - w e e k 
s u p e r v i s e d 
yoga therapy 
a l o n g s i d e 
medical care

Improved SD1 and 
SD2 from Poincaré 
plot analysis

Tertiary care 
hospital

Yoga reduced 
blood pressure and 
improved HRV 
using Poincaré plot 
analysis.

Balamadhuwanthi 
et al. (2023)[23]

60 nursing 
professionals

2-month chair 
yoga, 20 min/
day, 5 days/
week

Increased SDNN, 
PNN50, TP, HFnu, 
reduced LFnu and 
LF/HF ratio

Tertiary care 
hospital

Chair yoga reduced 
stress, improved 
sleep quality, 
and enhanced 
parasympathetic 
function.

Patil et al. (2019)[24] Non-d iabe t ic 
offspring of 
parents with 
type 2 diabetes

8 weeks of yoga 
training

↑ HF, ↓ LF/HF ratio, 
improved insulin 
sensitivity

C o m m u n i t y -
based

Yoga mitigated 
diabetes risk 
factors and 
improved HRV

Archana et al. 
(2022)[25]

Individuals with 
hypertension

Om chanting 
and Yoga Nidra 
a l o n g s i d e 
c o n v e n t i o n a l 
medication

↑ HRV, ↓ depression, 
anxiety, stress, 
improved sleep 
quality

Tertiary care 
hospital

E f f e c t i v e 
complementa ry 
therapy for 
hypertension

Christa et al. (2019)
[26]

80 patients 
recovering from 
m y o c a r d i a l 
infarction (MI)

12-week yoga-
based cardiac 
rehabi l i ta t ion 
program

Increased HF power 
and total power

Tertiary care 
hospital

Yoga shifted 
balance towards 
parasympathetic 
d o m i n a n c e , 
complement ing 
c a r d i a c 
rehabilitation.

Guthrie et al. 
(2016)[27]

335 peri- 
and post-
m e n o p a u s a l 
women with 
v a s o m o t o r 
symptoms

12-week yoga 
program tailored 
for mid-life 
women

No significant 
changes in HRV 
across groups

Three clinical 
study sites

No HRV 
i m p r o v e m e n t s ; 
yoga likely benefits 
health through 
other mechanisms.
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Telles et al. (2016)
[28]

62 patients with 
chronic low 
back pain, aged 
20–45

3-month yoga 
program

Decreased LF power, 
increased HF power 
and pNN50

Tertiary care 
hospital

Yoga enhanced 
parasympathetic 
d o m i n a n c e 
and reduced 
s y m p a t h e t i c 
overactivity.

Ganesan et al. 
(2020)[29]

166 patients 
with rheumatoid 
arthritis

12-week yoga 
therapy with 
standard medical 
treatment

Increased HF 
power, reduced LF/
HF ratio, improved 
inflammatory markers

Tertiary care 
hospital

Yoga reduced 
disease activity 
and improved 
a u t o n o m i c 
balance.

Gulati et al. (2021)
[30]

68 patients 
with major 
d e p r e s s i v e 
disorder 

12-week adjunct 
yoga therapy

Decreased LF/HF 
ratio, no change in 
other HRV measures

O u t p a t i e n t 
Psychiatric clinic

Yoga decreased 
LF/HF ratio, 
i n d i c a t i n g 
e n h a n c e d 
parasympathetic 
function.

Lin et al. (2015)[31] Mental health 
professionals 
exper ienc ing 
work - re l a t ed 
stress

12-week yoga 
program

Increased autonomic 
nerve activity, 
decreased work-
related stress

Clinical settings 
for mental health 
professionals

Yoga reduced 
work-related stress 
and improved 
a u t o n o m i c 
function.

Chu et al. (2017)[32] 26 sedentary 
women with 
e l e v a t e d 
d e p r e s s i v e 
symptoms

12-week yoga 
program with 
60-min sessions 
twice weekly

Increased HF power, 
decreased LF/HF 
ratio

C o m m u n i t y -
based setting

Yoga increased 
parasympathetic 
tone and reduced 
d e p r e s s i v e 
symptoms.

Dhargave et al. 
(2019)[33]

124 children 
with Duchenne 
m u s c u l a r 
dystrophy 

Physiotherapy 
(PT) with yoga 
vs. PT alone for 
12 months

Improved HFnu with 
stable parameters for 
12 months

H o m e - b a s e d 
p h y s i o t h e r a p y 
and yoga program

PT and yoga 
improved cardiac 
function, but with 
similar outcomes 
to PT alone.

Chu et al. (2022)[34] 44 healthy 
adults, mean 
age 24.6

Single yoga 
session in a 
crossover design

No significant 
difference in HRV 
responses compared 
to control

E x e r c i s e 
psychology lab, 
counterbalanced 
design

Single yoga 
session did not 
outperform sitting 
in reducing HRV 
reactivity to stress.

Nagendra et al. 
(2015)[35]

E n g i n e e r i n g 
s t u d e n t s 
(healthy young 
individuals)

Daily yoga 
practice for 1.5 
hours, 6 days 
a week, over 5 
months

↑ SDNN/RMSSD, 
↓ LF/HF ratio, 
improved cognitive 
performance

U n i v e r s i t y 
campus

Yoga improved 
both HRV 
and cognitive 
performance

Lalitha et al. (2020)
[36]

H e a l t h y 
volunteers

K a p a l b h a t i 
p r a n a y a m a 
intervention

Temporary ↓ 
p a r a s y m p a t h e t i c 
a c t i v i t y , 
recovery towards 
p a r a s y m p a t h e t i c 
dominance

University setting K a p a l b h a t i 
shifts autonomic 
f u n c t i o n 
temporarily but 
boosts recovery



41

 Selvaraj et al.:  The Impact of Yoga on Heart Rate Variability: 2024; 7(12): 30-41

 

Odynets et al. 
(2019)[37]

84 patients with 
breast cancer

Yoga exercise 
program within 
o u t p a t i e n t 
rehabilitation, 
12 months

Increased SDNN, 
RMSSD, HF power, 
and TP

O u t p a t i e n t 
r e h a b i l i t a t i o n 
program

Yoga enhanced 
parasympathetic 
f u n c t i o n 
and reduced 
s y m p a t h e t i c 
dominance.

Hewett et al. (2017)
[38]

63 stressed and 
sedentary adults

16-week Bikram 
yoga program

No significant change 
in HF power or other 
HRV parameters

Bikram yoga 
studios

No improvement 
in HRV, but higher 
adherence reduced 
blood pressure and 
body fat.

Thrower et al. 
(2023)[39]

18 healthy 
adults

6 0 - m i n u t e 
vinyasa yoga 
session

Worsened HRV 
metrics post-session, 
despite favorable 
blood pressure 
responses

Physical Activity 
and Weight 
Management Lab, 
Pittsburgh, PA

Vinyasa yoga 
improved blood 
pressure but 
n e g a t i v e l y 
impacted HRV 
post-session.

Maheshkumar et al. 
(2020)[40]

520 healthy 
adolescents

6 - m o n t h 
B h r a m a r i 
p r a n a y a m a 
practice

Improved time and 
frequency domain 
parameters, shift 
to parasympathetic 
dominance

C o m m u n i t y -
based setting

Yoga breathing 
practice improved 
a u t o n o m i c 
regulation in 
adolescents.

Chu et al. (2015)[41] 52 healthy 
women

8-week yoga 
program, 60-
min sessions 
twice weekly

No significant change 
in HRV, reduced state 
anxiety

C o m m u n i t y -
based setting

Yoga reduced state 
anxiety but did not 
improve HRV.

Pakulanon et al. 
(2024)[42]

H e a l t h y 
individuals

8-week yoga 
and mindfulness 
program, 45-
min sessions, 3 
times a week

↓ LF, ↑ HF, improved 
autonomic regulation

C o m m u n i t y -
based setting

Yoga enhanced 
a u t o n o m i c 
r e g u l a t i o n ; 
m i n d f u l n e s s 
improved focus

Abbreviations: HRV: Heart Rate Variability, LF: Low Frequency, HF: High Frequency, LF/HF ratio: Ratio of 
Low Frequency to High Frequency, TP: Total Power, SDNN: Standard Deviation of the Normal-to-Normal 
Intervals, RMSSD: Root Mean Square of Successive Differences, pNN50: Percentage of Successive RR Intervals 
that Differ by More than 50 ms, HFnu: High Frequency Power (Normalized Units), LFnu: Low Frequency Power 
(Normalized Units)
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