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Sheetali Pranayama for 
Lowering Blood Pressure in Healthy and 

Hypertensive Adults: A Systematic Review and 
Meta-Analysis of Randomized Controlled Trials

Ida Bagus Yorky Brahmantya1*, I Gusti Ngurah Putra Eka Santosa1, 
Nyoman Kertia2

Introduction: Hypertension remains a prevalent condition among adults globally, contributing to increased mortality risk. 
Yoga is suggested as an alternative method for managing hypertension. Among yoga practices, Sheetali pranayama has not 
been extensively studied for its potential to reduce blood pressure (BP). This research intends to perform a systematic review 
and meta-analysis on the impact of Sheetali pranayama on blood pressure and heart rate (HR). 
Method: We performed a comprehensive literature search in PubMed, Google Scholar, ProQuest, Web of Science, Cochrane 
Library, and clinicaltrials.gov to identify randomized controlled trials (RCTs) or observational studies on sheetali pranayama 
and blood pressure up to February 26, 2024. The primary outcomes assessed included post-intervention systolic blood 
pressure (SBP), diastolic blood pressure (DBP), HR, mean arterial pressure (MAP), pulse pressure (PP), rate pressure product 
(RPP), and double product (DoP). 
Results: Three RCTs were included in the analysis. Sheetali pranayama significantly reduce SBP (MD = -9.33; 95%CI = -15.38 
to -3.29; p = 0.002), DBP (MD = -6.83; 95%CI = -10.82 to -2.84; p = 0.0008), MAP (MD = -4.82; 95%CI = -6.67 to -2.96; p 
= 0.00001), HR (MD = -4.74; 95%CI = -7.44 to -2.05; p = 0.0006), and PP (MD = -4.58; 95%CI = -7.56 to -1.60; p = 0.003) 
compraed to the control groups. 
Conclusion: Sheetali pranayama effectively lowers SBP, DBP, HR, MAP, and PP. It is safe and cost-effective as a complementary 
therapy for hypertension
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 ABSTRACT

INTRODUCTION
In 2010, approximately 31.1% of the 
world’s 1.39 billion adults were affected 
by hypertension.1 Hypertension is a 
controllable risk factor for several serious 
diseases, including cardiovascular disease 
(especially ischemic heart disease), 
hemorrhagic and ischemic stroke, and 
chronic kidney disease.2 It is also a global 
risk factor for all-cause mortality.3 As a 
result, hypertension management efforts 
continue to be a widely researched topic.

Recently, the use of traditional and 
complementary medicine (T&CM) has 
grown worldwide,4 including its use in 
treating hypertension.5 The World Health 
Organization has developed a strategy 
to integrate T&CM into national health 
systems to increase access and expand 

understanding of its safety, efficacy, and 
quality.6 In 2018, data from Indonesia 
showed that 45.6% of 58,621 surveyed 
patients did not adhere to antihypertensive 
medication, and 14.5% of 26,848 
hypertensive patients interviewed opted 
for traditional medicine.7 The high demand 
for traditional and complementary 
medicine (T&CM) is attributed to the 
influence of local culture and history 
(ethnomedicine) and the desire for a 
comprehensive range of treatment options 
(integrative medicine).6

Since 2017, the American Heart 
Association (AHA) has recommended 
yoga as an alternative lifestyle intervention 
for hypertension.8 Yoga may be a safer 
option to accompany antihypertensive 
therapy, as interactions with herbal 

medicines can potentially cause 
uncomfortable side effects for patients and 
limit its continued use in hypertension 
management.9 Pranayama, one of the 
eight limbs of yoga, is being intensively 
studied for its benefits in hypertension.10 
According to Patanjali, It is an effort 
to regulate the breath and connect the 
mind and body, expanding the life force 
(prana) throughout the body.10,11 Different 
breathing exercises have been examined 
for their effectiveness in lowering high 
blood pressure.10 However, little attention 
has been paid specifically to the sheetali 
pranayama.

Sheetali pranayama is a breathing 
technique where one inhales through 
a rolled tongue to create a tube, then 
exhales slowly through the nostrils.12,13 

mailto:gusyorky%40gmail.com?subject=
https://www.jemedwell.org/
https://www.jemedwell.org/


13Journal of Ethnomedicine and Medical Wellness 2025; 1(1): 12-17 

ORIGINAL ARTICLE

Literature screening and data 
extraction
Two reviewers extracted study 
characteristics and outcomes from selected 
articles. Any conflicts during this process 
were resolved by consulting a third reviewer 
for comparison and discussion. The 
extracted study characteristics included 
the first author’s name, publication year, 
country, number of research subjects 
per group, duration of each sheetali 
pranayama session, frequency of sheetali 
pranayama implementation, and outcome 
measurements. This study observed the 
following outcomes: resting systolic blood 
pressure (SBP), diastolic blood pressure 
(DBP), heart rate (HR), mean arterial 
pressure (MAP), pulse pressure (PP), 
rate pressure product (RPP), and double 
product (DoP).

Quality assessment
Two reviewers evaluated the risk of bias 
in the publications using the Cochrane 
Collaboration risk of bias tool for RCTs16 
and the Newcastle-Ottawa Scale for 
observational studies. The evaluations 
were carried out autonomously to 
guarantee impartiality. The risk of bias 
charts for RCTs were generated and 
finalized using the Microsoft Excel version 
of the risk of bias 2 tool offered by the 
Cochrane Collaboration. The risk of bias 
evaluation for RCT studies encompassed 
five domains: randomization process 
(D1), deviations from intended 
interventions (D2), missing outcome data 
(D3), measurement of the outcome (D4), 
and selection of reported outcomes (D5). 
These domains were utilized to ascertain 
the total risk of bias for each study. The 
risk of bias was assessed using the risk of 
bias 2 method developed by the Cochrane 
Collaboration and calculated in Microsoft 
Excel. Any divergences of opinion between 
the two reviewers were resolved through 
deliberations including a third reviewer.

Statistical Analysis
The statistical heterogeneity and forest 
plots for meta-analysis summaries 
were generated using Review Manager® 
software version 5.4. I2 statistics were 
employed to evaluate the heterogeneity of 
findings across research, where I2 values 
greater than 50% indicate significant 

heterogeneity. The selected meta-analysis 
model depended on this I2 value; a fixed 
effect model was employed if no major 
heterogeneity was identified; otherwise, 
a random effect model was chosen. 
We employed mean difference (MD) 
technique to investigate continuous 
variables. Statistically significant result 
was set at a p-value of less than 0.05. As 
outcomes measurements were largely 
taken pre- and post-intervention, we 
simply considered the post-intervention 
outcome in our meta-analysis.

RESULTS
Search Results
The search yielded 2729 results from 
six databases, as illustrated in Figure 1. 
After reviewing the titles and abstracts, 
two reviewers agreed that five articles 
met the criteria for full-text review. One 
study conducted sheetali pranayama 
intervention along with other pranayama 
techniques.13 One other study has no 
control group for comparison.17 Finally, 
three RCT articles12,18,19 were deemed 
eligible for qualitative and quantitative 
analysis and included in the study sample.

Study characteristics
The study characteristics are summarized 
in Table 1, while Table 2 presents the 
measured outcomes. The combined 
sample size of all studies is 220. The studies 
analyzed in this research were primarily 
conducted in India,12,18 with one study from 
Egypt.19 Two studies involved hypertensive 
patients,12,19 while one focused on a healthy 
young adult population.18 Although there 
were variations in the recommended 
session duration and frequency of sheetali 
pranayama between RCTs, two studies 
evaluated the long-term effects of sheetali 
pranayama for 12 weeks in hypertensive 
patients.12,19 Furthermore, there were 
differences in how the BP is measured 
and recorded. While all studies utilized 
digital devices to measure the BP, only one 
reported calibrating their BP measurement 
device.12

Risk of bias assessment
The risk of bias assessment of the three 
RCTs is shown in Figure 2. All studies had a 
potential risk of bias in the randomization 
process domain (D1), mainly because the 

This technique, like other pranayama 
techniques, can lower blood pressure by 
increasing the sensitivity of baroreceptors 
and causing equilibrium changes in the 
autonomic nervous system.14,15 However, 
no studies have examined the effects of 
sheetali pranayama on blood pressure. 
Therefore, this study aims to evaluate its 
impact on blood pressure and pulse rate 
using online sources. We hypothesized 
that sheetali pranayama could reduce 
blood pressure in healthy and hypertensive 
individuals.

METHODS
Search strategy
This review was reported using the 
preferred reporting items for systematic 
reviews and meta-analyses (PRISMA) 
guidelines. We searched articles in 
databases such as PubMed, Google 
Scholar, ProQuest, Web of Science, 
Cochrane Library, and clinicaltrials.gov 
from inception to February 26, 2024. The 
search keywords and boolean operators 
were “Sheetali pranayama” AND “blood 
pressure.” No filters were applied during 
the article search. This review protocol has 
been registered in PROSPERO with the 
record ID CRD42024518894.

Selection criteria
The inclusion criteria for the article were 
formulated using the PICOS criteria. The 
population studied consisted of adults 
with or without hypertension or healthy 
adults. The intervention studied was 
sheetali pranayama, while the control 
group did not undergo the sheetali 
pranayama program. The study outcome 
was blood pressure and pulse rate, and the 
study design included in this review was 
a randomized controlled trial (RCT) and 
observational study. Exclusion criteria 
were applied to studies that examined 
the effect of sheetali pranayama on blood 
pressure in conjunction with other types of 
pranayama techniques and studies with no 
control group for comparison. No criteria 
were applied for article language or year of 
publication. Two reviewers independently 
screened the articles for eligibility based on 
title, abstract and full text. Disagreements 
were resolved by consensus with the other 
reviewers.
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Figure 1.	 PRISMA flowchart.

sheetali pranayama intervention could not 
be concealed from the sample.12,18,19 The 
study by Rohini et al. also had a risk of 
bias in the deviations from the intended 
interventions domain (D2), as it did 
not conduct an appropriate analysis to 
compare baseline characteristics between 
the intervention and control groups.18 
Overall, all studies had some concerning 
risk of bias, although none had a high risk 
of bias in each domain.

Meta-analysis of outcomes
The results of the meta-analysis comparing 
MD between the sheetali pranayama 
group and the control group are shown 
in Figure 3. Significant differences were 
found in resting SBP (MD = -9.33; 95%CI 
= -15.38 to -3.29; p = 0.002), DBP (MD = 

-6.83; 95%CI = -10.82 to -2.84; p = 0.0008), 
MAP (MD = -4.82; 95%CI = -6.67 to -2.96; 
p = 0.00001), HR (MD = -4.74; 95%CI = 
-7.44 to -2.05; p = 0.0006), and PP (MD = 
-4.58; 95%CI = -7.56 to -1.60; p = 0.003) 
between the sheetali pranayama and 
control groups. Across studies involving 
hypertensive patients and normal 
populations, the SBP, DBP, HR, MAP, and 
PP consistently showed lower values in 
the sheetali pranayama group compared 
to the control group. However, substantial 
heterogeneity was found when analyzing 
SBP (I2 = 93%; p < 0.00001) and DBP (I2 
= 84%; p = 0.002) parameters, indicating 
high MD variation between studies. 
Therefore, a meta-analysis was performed 
using a random effects model.

DISCUSSION
This study aimed to evaluate the benefits of 
sheetali pranayama on blood pressure and 
pulse rate. To the best of our knowledge, 
this is the first meta-analysis to evaluate the 
efficacy of sheetali pranayama, specifically 
on blood pressure. The results showed that 
all mean blood pressure and pulse rate-
related parameters, including SBP, DBP, 
HR, MAP, and PP, were significantly lower 
in the sheetali pranayama group compared 
to the control group after a long-term 
intervention.

Previous studies have compared the 
effectiveness of various breathing exercises 
and have found significant reductions in 
SBP (MD = -12.24; 95% CI = -21.99 to 
-2.48; p < 0.001), DBP (MD = -4.93; 95% 
CI = -6.91 to -2.96; p < 0.001), and HR 
(MD = -3.16; 95% CI = -5.11 to -1.20; p < 
0.001).10 Similar to the current study, the 
meta-analysis models for SBP and DBP 
showed substantial heterogeneity.10 Earlier 
studies investigating the effects of yoga 
on blood pressure also reported similar 
findings.20–22 The groups that performed 
breathing exercises showed even greater 
reductions (~8 mmHg) than those that did 
not (~2 mmHg).21 However, these studies 
combined different types of yoga and 
breathing exercises, making the results 
incomparable to the current study.

The sheetali pranayama in the 
included studies was mostly performed 
by qualified yoga instructors and 
naturopathy doctors.12,18 To ensure the 
expected efficacy of sheetali pranayama in 
different practices, it may be necessary to 
standardize or certify doctors specializing 
in yoga. Furthermore, it is necessary 
to establish universal, evidence-based 
protocols for sheetali pranayama, 
including the duration and frequency of 
each session and consistent methods for 
measuring blood pressure. It is important 
to note that the studies included in this 
meta-analysis have shown variations in 
these aspects.12,18,19

The two studies included in this 
study involved hypertensive populations 
who routinely took antihypertensive 
medication.12,19 Therefore, sheetali 
pranayama serves as a complementary 
therapy in this study. Future studies 
should focus more on comparing the 
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in adrenaline, and a decrease in blood 
acidity.32

This study has limitations. The 
studies included are limited and have 
some concerning risk of bias. Therefore, 
definitive conclusions regarding sheetali 
pranayama’s benefits on blood pressure 
are yet to be determined. Despite these 
limitations, sheetali pranayama can be 
proposed as a complementary therapy 
for high blood pressure. It is a safe, cost-
effective, and relatively easy option to 
reduce health costs for patients or health 
insurance. However, proper instructions 
for performing sheetali pranayama 
exercises and patient adherence are needed 
to achieve the desired results.

CONCLUSION
The results of this study indicate that sheetali 
pranayama effectively reduces SBP, DBP, 
HR, MAP, and PP. It is a safe, inexpensive, 
and easy-to-perform complementary 
therapy to antihypertensives. However, 
there is a need to standardize the protocols 
for performing Sheetali Pranayama and 
the methods for measuring blood pressure 
across studies. Additional randomized 
controlled trials (RCTs) may be needed to 
validate these findings further in healthy, 
prehypertensive, essential, and even 
hypertensive urgency patients.

CONFLICT OF INTEREST
All authors declared that there is no 
conflict of interest regarding this article.

FUNDING

This article is self-funded by authors.

ETHICS APPROVAL
Not applied.

AUTHOR’S CONTRIBUTION
All authors contributed equally in the 
writing process of this article.

REFERENCES
1. 	 Mills KT, Bundy JD, Kelly TN, Reed JE, 

Kearney PM, Reynolds K, et al. Global 
Disparities of Hypertension Prevalence and 
Control. Circulation. 2016;134(6):441–50. 
Available from: https://www.ahajournals.org/

Figure 2.	 Risk of bias assessment of the RCTs.

Figure 3. 	 Forest plots of measured outcomes. Forest plot of systolic blood pressure (A), 
diastolic blood pressure (B), mean arterial pressure (C), heart rate (D), and 
pulse pressure (E). 

blood pressure reduction achieved by a 
long-term sheetali pranayama program in 
hypertensive patients who are not taking 
antihypertensive drugs. Furthermore, 
no studies have been conducted on the 
immediate effects of sheetali pranayama, 
such as post-exercise blood pressure or 
moments after exercise. For instance, 
Nivethitha et al. reported increased blood 
pressure immediately after the Bahir 
Kumbhaka breathing exercise.23 Therefore, 
it is yet to be determined whether the 
anticipated effects are only noticeable with 
long-term practice and how frequent the 
recommended practice should be. It is 
also essential to determine the duration 
of the blood pressure-lowering effect after 
performing sheetali pranayama.

Hypertension is strongly linked 

to an enhancement in sympathetic 
nervous system activity,24 a reduction 
in parasympathetic nervous system 
activity,24 and a disruption of baroreflex 
sensitivity.25 Previous studies have 
proposed potential mechanisms for 
the blood pressure-lowering effects of 
slow and deep breath training. These 
mechanisms include an increase in the 
amount of oxygen entering the body 
with increased inhalation and exhalation 
volumes,26–28 arteriolar dilatation through 
inhibition of the sympathetic nervous 
system and activation of cardiopulmonary 
mechanoreceptors,28–30 a decrease in 
pulse rate through increased baroreflex 
sensitivity,29,31 and changes in body 
biochemistry such as an increase in 
endorphins for a relaxing effect, a decrease 

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.115.018912


17Journal of Ethnomedicine and Medical Wellness 2025; 1(1): 12-17 

ORIGINAL ARTICLE

doi/10.1161/CIRCULATIONAHA.115.018912 
doi: 10.1161/CIRCULATIONAHA.115.018912

2. 	 Forouzanfar MH, Liu P, Roth GA, Ng M, 
Biryukov S, Marczak L, et al. Global Burden of 
Hypertension and Systolic Blood Pressure of at 
Least 110 to 115 mm Hg, 1990-2015. JAMA. 
2017;317(2):165. Available from: http://jama.
jamanetwork.com/article.aspx?doi=10.1001/
jama.2016.19043 doi: 10.1001/jama.2016.19043

3. 	 Stanaway JD, Afshin A, Gakidou E, Lim SS, 
Abate D, Abate KH, et al. Global, regional, and 
national comparative risk assessment of 84 
behavioural, environmental and occupational, 
and metabolic risks or clusters of risks for 
195 countries and territories, 1990–2017: a 
systematic analysis for the Global Burden of 
Disease Stu. Lancet. 2018;392(10159):1923–94. 
Available from: https://linkinghub.elsevier.
com/retrieve/pii/S0140673618322256 doi: 
10.1016/S0140-6736(18)32225-6

4. 	 Clarke TC, Black LI, Stussman BJ, Barnes PM, 
Nahin RL. Trends in the use of complementary 
health approaches among adults: United States, 
2002-2012. Natl Health Stat Report. 2015;(79):1–
16. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/25671660 doi: 25671660

5. 	 Lassale C, Gaye B, Diop IB, Mipinda JB, 
Kramoh KE, Kouam Kouam C, et al. Use 
of traditional medicine and control of 
hypertension in 12 African countries. BMJ 
Glob Heal. 2022;7(6):e008138. Available from: 
https://gh.bmj.com/lookup/doi/10.1136/
bmjgh-2021-008138 doi: 10.1136/
bmjgh-2021-008138

6. 	 World Health Organization. WHO traditional 
medicine strategy: 2014-2023. Hong Kong; 
2013. 

7. 	 Kementerian Kesehatan Republik Indonesia. 
Riset Kesehatan Dasar 2018. 2019. 

8. 	 Whelton PK, Carey RM, Aronow WS, Casey 
DE, Collins KJ, Dennison Himmelfarb C, et 
al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/
APhA/ASH/ASPC/NMA/PCNA Guideline 
for the Prevention, Detection, Evaluation, and 
Management of High Blood Pressure in Adults. 
J Am Coll Cardiol. 2018;71(19):e127–248. 
Available from: https://linkinghub.elsevier.
com/retrieve/pii/S0735109717415191 doi: 
10.1016/j.jacc.2017.11.006

9. 	 Azizah N, Halimah E, Puspitasari IM, Hasanah 
AN. Simultaneous Use of Herbal Medicines and 
Antihypertensive Drugs Among Hypertensive 
Patients in the Community: A Review. J 
Multidiscip Healthc. 2021;Volume 14:259–70. 
Available from: https://www.dovepress.com/
simultaneous-use-of-herbal-medicines-
and-antihypertensive-drugs-among--peer-
reviewed-article-JMDH doi: 10.2147/JMDH.
S289156

10. 	 Garg P, Mendiratta A, Banga A, Bucharles 
A, Piccoli MVF, Kamaraj B, et al. Effect of 
breathing exercises on blood pressure and heart 
rate: A systematic review and meta-analysis. Int 
J Cardiol Cardiovasc Risk Prev. 2024;20:200232. 
Available from: https://linkinghub.elsevier.
com/retrieve/pii/S277248752300065X doi: 
10.1016/j.ijcrp.2023.200232

11. 	 Schmid A, Sternke E, Do A-N, Conner N, 
Starnino V, Davis L. The eight limbs of yoga 
can be maintained in a veteran friendly 
yoga program. Int J Yoga. 2021;14(2):127. 
Available from: http://www.ijoy.org.in/text.

asp?2021/14/2/127/315752 doi: 10.4103/ijoy.
IJOY_106_20

12. 	 Thanalakshmi J, Maheshkumar K, Kannan R, 
Sundareswaran L, Venugopal V, Poonguzhali 
S. Effect of Sheetali pranayama on cardiac 
autonomic function among patients with 
primary hypertension - A randomized 
controlled trial. Complement Ther Clin Pract. 
2020;39(February):101138. Available from: 
https://doi.org/10.1016/j.ctcp.2020.101138 doi: 
10.1016/j.ctcp.2020.101138

13. 	 Shetty P, Reddy B KK, Lakshmeesha DR, Shetty 
SP, Kumar G S, Bradley R. Effects of Sheetali 
and Sheetkari Pranayamas on Blood Pressure 
and Autonomic Function in Hypertensive 
Patients. Integr Med (Encinitas). 2017;16(5):32–
7. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/30936803 

14. 	 Raghuraj P, Ramakrishnan AG, Nagendra HR, 
Telles S. Effect of two selected yogic breathing 
techniques on heart rate variability. Indian J 
Physiol Pharmacol. 1998; 

15. 	 Kuppusamy M, Kamaldeen D, Pitani R, Amaldas 
J. Immediate effects of Bhramari pranayama on 
resting cardiovascular parameters in healthy 
adolescents. J Clin Diagnostic Res. 2016; https://
doi.org/10.7860/JCDR/2016/19202.7894

16. 	 Cumpston M, Li T, Page MJ, Chandler J, Welch 
VA, Higgins JP, et al. Updated guidance for 
trusted systematic reviews: a new edition 
of the Cochrane Handbook for Systematic 
Reviews of Interventions. Cochrane Database 
Syst Rev. 2019; Available from: https://doi.
wiley.com/10.1002/14651858.ED000142 doi: 
10.1002/14651858.ED000142

17. 	 Ramya K. Impact of Sheetali Pranayama on 
Autonomic Function and Cardiovascular 
Parameters in Healthy Volunteers. Tamil Nadu 
Dr. M.G.R. Medical University; 2018. 

18. 	 Rohini P, Roopa S, Padmavathi R, Maheshkumar 
K. Immediate effects of the practise of 
Sheethali pranayama on heart rate and blood 
pressure parameters in healthy volunteers. J 
Complement Integr Med. 2022;19(2):415–8. 
Available from: https://www.degruyter.com/
document/doi/10.1515/jcim-2020-0448/html 
doi: 10.1515/jcim-2020-0448

19. 	 Elsheikh S, Elnahas N, Wahab Soliman A, 
Ismail A. Effect of Bhramari versus Sheetali 
pranayama on quality of life in hypertensive 
patients. Adv Rehabil. 2023;37(2):1–8. 
Available from: https://www.termedia.pl/
doi/10.5114/areh.2023.127506 doi: 10.5114/
areh.2023.127506

20. 	 Hagins M, States R, Selfe T, Innes K. 
Effectiveness of Yoga for Hypertension: 
Systematic Review and Meta-Analysis. 
Evidence-Based Complement Altern Med. 
2013;2013:1–13. Available from: http://www.
hindawi.com/journals/ecam/2013/649836/ doi: 
10.1155/2013/649836

21. 	 Wu Y, Johnson BT, Acabchuk RL, Chen S, Lewis 
HK, Livingston J, et al. Yoga as Antihypertensive 
Lifestyle Therapy: A Systematic Review and 
Meta-analysis. Mayo Clin Proc. 2019; Available 
from: https://linkinghub.elsevier.com/retrieve/
pii/S002561961830939X doi: 10.1016/j.
mayocp.2018.09.023

22. 	 Cramer H, Haller H, Lauche R, Steckhan N, 
Michalsen A, Dobos G. A Systematic Review 
and Meta-Analysis of Yoga for Hypertension. 
Am J Hypertens. 2014;27(9):1146–51. Available 
from: https://academic.oup.com/ajh/article-

lookup/doi/10.1093/ajh/hpu078 doi: 10.1093/
ajh/hpu078

23. 	 Nivethitha L, Mooventhan A, Manjunath N. 
Evaluation of cardiovascular functions during 
the practice of different types of yogic breathing 
techniques. Int J Yoga. 2021;14(2):158. 
Available from: http://www.ijoy.org.in/text.
asp?2021/14/2/158/315763 doi: 10.4103/ijoy.
IJOY_61_20

24. 	 Howorka K, Pumprla J, Tamm J, Schabmann 
A, Klomfar S, Kostineak E, et al. Effects of 
guided breathing on blood pressure and 
heart rate variability in hypertensive diabetic 
patients. Auton Neurosci. 2013;179(1–2):131–7. 
Available from: https://linkinghub.elsevier.
com/retrieve/pii/S1566070213006747 doi: 
10.1016/j.autneu.2013.08.065

25. 	 Herawati I, Mat Ludin AF, M M, Ishak I, Farah 
NMF. Breathing exercise for hypertensive 
patients: A scoping review. Front Physiol. 2023;14. 
Available from: https://www.frontiersin.org/
articles/10.3389/fphys.2023.1048338/full doi: 
10.3389/fphys.2023.1048338

26. 	 Ma X, Ma X, Yue ZQ, Yue Z-Q, Gong ZQ, 
Gong Z-Q, et al. The Effect of Diaphragmatic 
Breathing on Attention, Negative Affect and 
Stress in Healthy Adults. Front Psychol. 2017; 
https://doi.org/10.3389/fpsyg.2017.00874

27. 	 Srinivasan B, Rajkumar D. Effects of Slow 
Breathing on Blood Pressure and End Tidal 
Carbon Dioxide in Hypertension: Randomised 
Controlled Trial. J Clin DIAGNOSTIC 
Res. 2019; Available from: https://jcdr.net/
article_fulltext.asp?issn=0973-709x&year
=2019&volume=13&issue=9&page=YC01
&issn=0973-709x&id=13121 doi: 10.7860/
JCDR/2019/42327.13121

28. 	 Joseph CN, Joseph CN, Porta C, Porta C, 
Casucci G, Casucci G, et al. Slow Breathing 
Improves Arterial Baroreflex Sensitivity 
and Decreases Blood Pressure in Essential 
Hypertension. Hypertension. 2005; https://doi.
org/10.1161/01.hyp.0000179581.68566.7d

29. 	 Wang S, Wang S, Li S, Li S, Xu X, Xu X-Y, 
et al. Effect of slow abdominal breathing 
combined with biofeedback on blood pressure 
and heart rate variability in prehypertension. 
J Altern Complement Med. 2010; https://doi.
org/10.1089/acm.2009.0577

30. 	 Mourya M, Mourya M, Mahajan A, Mahajan 
AS, Singh NP, Singh NP, et al. Effect of Slow- 
and Fast-Breathing Exercises on Autonomic 
Functions in Patients with Essential 
Hypertension. J Altern Complement Med. 2009; 
https://doi.org/10.1089/acm.2008.0609

31. 	 Elliot WJ, Elliott WJ, Elliot WJ, Izzo JL, Izzo 
JL, White WΒ, et al. Graded Blood Pressure 
Reduction in Hypertensive Outpatients 
Associated With Use of a Device to Assist With 
Slow Breathing. J Clin Hypertens. 2004; https://
doi.org/10.1111/j.1524-6175.2004.03553.x

32. 	 Pickering TG, Hall JE, Appel LJ, Falkner BE, 
Graves J, Hill MN, et al. Recommendations 
for Blood Pressure Measurement in Humans 
and Experimental Animals. Hypertension. 
2005;45(1):142–61. Available from: https://
w w w.a haj our na l s .org/doi /10 .1161/01 .
HYP.0000150859.47929.8e doi: 10.1161/01.
HYP.0000150859.47929.8e

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.115.018912
http://dx.doi.org/10.1161/CIRCULATIONAHA.115.018912
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.19043
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.19043
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.19043
http://dx.doi.org/10.1001/jama.2016.19043
https://linkinghub.elsevier.com/retrieve/pii/S0140673618322256
https://linkinghub.elsevier.com/retrieve/pii/S0140673618322256
http://dx.doi.org/10.1016/S0140-6736(18)32225-6
http://www.ncbi.nlm.nih.gov/pubmed/25671660
http://www.ncbi.nlm.nih.gov/pubmed/25671660
http://dx.doi.org/25671660
https://gh.bmj.com/lookup/doi/10.1136/bmjgh-2021-008138
https://gh.bmj.com/lookup/doi/10.1136/bmjgh-2021-008138
http://dx.doi.org/10.1136/bmjgh-2021-008138
http://dx.doi.org/10.1136/bmjgh-2021-008138
https://linkinghub.elsevier.com/retrieve/pii/S0735109717415191
https://linkinghub.elsevier.com/retrieve/pii/S0735109717415191
http://dx.doi.org/10.1016/j.jacc.2017.11.006
https://www.dovepress.com/simultaneous-use-of-herbal-medicines-and-antihypertensive-drugs-among--pee
https://www.dovepress.com/simultaneous-use-of-herbal-medicines-and-antihypertensive-drugs-among--pee
https://www.dovepress.com/simultaneous-use-of-herbal-medicines-and-antihypertensive-drugs-among--pee
https://www.dovepress.com/simultaneous-use-of-herbal-medicines-and-antihypertensive-drugs-among--pee
http://dx.doi.org/10.2147/JMDH.S289156
http://dx.doi.org/10.2147/JMDH.S289156
https://linkinghub.elsevier.com/retrieve/pii/S277248752300065X
https://linkinghub.elsevier.com/retrieve/pii/S277248752300065X
http://dx.doi.org/10.1016/j.ijcrp.2023.200232
http://www.ijoy.org.in/text.asp?2021/14/2/127/315752
http://www.ijoy.org.in/text.asp?2021/14/2/127/315752
http://dx.doi.org/10.4103/ijoy.IJOY_106_20
http://dx.doi.org/10.4103/ijoy.IJOY_106_20
https://doi.org/10.1016/j.ctcp.2020.101138
http://dx.doi.org/10.1016/j.ctcp.2020.101138
http://www.ncbi.nlm.nih.gov/pubmed/30936803 
http://www.ncbi.nlm.nih.gov/pubmed/30936803 
https://doi.org/10.7860/JCDR/2016/19202.7894 
https://doi.org/10.7860/JCDR/2016/19202.7894 
https://doi.wiley.com/10.1002/14651858.ED000142
https://doi.wiley.com/10.1002/14651858.ED000142
http://dx.doi.org/10.1002/14651858.ED000142
https://www.degruyter.com/document/doi/10.1515/jcim-2020-0448/html
https://www.degruyter.com/document/doi/10.1515/jcim-2020-0448/html
http://dx.doi.org/10.1515/jcim-2020-0448
https://www.termedia.pl/doi/10.5114/areh.2023.127506
https://www.termedia.pl/doi/10.5114/areh.2023.127506
http://dx.doi.org/10.5114/areh.2023.127506
http://dx.doi.org/10.5114/areh.2023.127506
http://www.hindawi.com/journals/ecam/2013/649836/
http://www.hindawi.com/journals/ecam/2013/649836/
http://dx.doi.org/10.1155/2013/649836
https://linkinghub.elsevier.com/retrieve/pii/S002561961830939X
https://linkinghub.elsevier.com/retrieve/pii/S002561961830939X
http://dx.doi.org/10.1016/j.mayocp.2018.09.023
http://dx.doi.org/10.1016/j.mayocp.2018.09.023
https://academic.oup.com/ajh/article-lookup/doi/10.1093/ajh/hpu078
https://academic.oup.com/ajh/article-lookup/doi/10.1093/ajh/hpu078
http://dx.doi.org/10.1093/ajh/hpu078
http://dx.doi.org/10.1093/ajh/hpu078
http://www.ijoy.org.in/text.asp?2021/14/2/158/315763
http://www.ijoy.org.in/text.asp?2021/14/2/158/315763
http://dx.doi.org/10.4103/ijoy.IJOY_61_20
http://dx.doi.org/10.4103/ijoy.IJOY_61_20
https://linkinghub.elsevier.com/retrieve/pii/S1566070213006747
https://linkinghub.elsevier.com/retrieve/pii/S1566070213006747
http://dx.doi.org/10.1016/j.autneu.2013.08.065
https://www.frontiersin.org/articles/10.3389/fphys.2023.1048338/full
https://www.frontiersin.org/articles/10.3389/fphys.2023.1048338/full
http://dx.doi.org/10.3389/fphys.2023.1048338
https://doi.org/10.3389/fpsyg.2017.00874
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2019&volume=13&issue=9&page=YC01&issn=0973
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2019&volume=13&issue=9&page=YC01&issn=0973
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2019&volume=13&issue=9&page=YC01&issn=0973
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2019&volume=13&issue=9&page=YC01&issn=0973
http://dx.doi.org/10.7860/JCDR/2019/42327.13121
http://dx.doi.org/10.7860/JCDR/2019/42327.13121
https://doi.org/10.1161/01.hyp.0000179581.68566.7d
https://doi.org/10.1161/01.hyp.0000179581.68566.7d
https://doi.org/10.1089/acm.2009.0577
https://doi.org/10.1089/acm.2009.0577
https://doi.org/10.1089/acm.2008.0609
https://doi.org/10.1111/j.1524-6175.2004.03553.x
https://doi.org/10.1111/j.1524-6175.2004.03553.x
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
http://dx.doi.org/10.1161/01.HYP.0000150859.47929.8e
http://dx.doi.org/10.1161/01.HYP.0000150859.47929.8e

