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Abstract  Background: Obesity increases the risk of 

cardiovascular and metabolic diseases, reducing quality of 

life. While diet and medication help, non-pharmacological 

approaches like yoga and mindfulness show promise. 

However, evidence on their combined effects on BMI, lipid 

profile, and QoL in obese women remains limited. 

Methods: This RCT included 60 middle-aged obese 

women (BMI ≥ 30 kg/m²), randomly assigned to an 

intervention group (Group A, n = 30) or a control group 

(Group B, n = 30). Group A followed a 12-week supervised 

program with yogic practices (45 min/day, 5 days/week) 

and mindfulness meditation (15 min/day, 5 days/week), 

while Group B maintained their usual lifestyle. Primary 

outcomes included BMI and lipid profile (total cholesterol, 

HDL, LDL, triglycerides), with QoL assessed via the 

WHOQOL-BREF questionnaire. Measurements were 

taken at baseline and after 12 weeks. Results: After 12 

weeks, Group A exhibited a significant reduction in BMI 

(↓8.4%, p = 0.002) and improvements in lipid parameters, 

including total cholesterol (↓10.5%, p = 0.009), LDL 

(↓13.9%, p = 0.004), triglycerides (↓9.6%, p = 0.023), and 

an increase in HDL (↑10.4%, p = 0.018). Additionally, QoL 
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significantly improved in Group A across physical, 

psychological, and well-being domains (p < 0.001) 

compared to the control group. No significant 

improvements were observed in Group B. Conclusions: 

Yogic practices with mindfulness meditation improved 

BMI, lipid profile, and QoL in middle-aged obese women. 

These findings support yoga and mindfulness as effective 

non-pharmacological interventions for obesity. Larger 

studies with longer follow-ups are recommended to assess 

the sustainability of these benefits. 

Keywords  Obesity, Yoga, Meditation, Lipid Profile, 

Quality of Life 

1. Introduction

Obesity is a major global health challenge and a 

significant risk factor for cardiovascular diseases, 

metabolic disorders, and reduced quality of life (QoL) [1]. 

The World Health Organization (WHO) estimates that 

more than 1 billion adults worldwide are obese [2], [3], and 

this number continues to rise, particularly among middle-

aged women who experience metabolic and hormonal 

changes that predispose them to weight gain and 

dyslipidemia [4]. Increased body mass index (BMI) is 

strongly associated with hypertension [5], type 2 diabetes, 

dyslipidemia, and psychological distress, necessitating 

effective intervention strategies [6]. 

Current obesity management approaches include dietary 

modifications, physical activity, and pharmacological 

treatments such as lipid-lowering agents and weight-loss 

medications [7]. However, pharmacological interventions 

are often associated with side effects, including 

gastrointestinal disturbances, fatigue, and dependency 

concerns, leading to reduced adherence and long-term 

sustainability issues [8]. Consequently, there is growing 

interest in non-pharmacological interventions that offer 

sustainable weight management and holistic health benefits 

[9]. Yoga and mindfulness meditation are widely 

recognized for their beneficial effects on physical and 

mental well-being [10]. Previous studies have reported that 

yogic practices improve metabolic function, regulate 

stress-related hormonal imbalances, and enhance 

autonomic nervous system function, thereby aiding in 

weight management and lipid metabolism [11]. Similarly, 

mindfulness meditation is known to reduce emotional 

eating, promote mindful food choices, and improve self-

regulation, which can positively influence obesity-related 

outcomes [12], [13]. However, limited evidence exists on 

the combined effects of yoga and mindfulness meditation 

on BMI, lipid profile, and QoL in middle-aged obese 

women. 

This study aimed to evaluate the effects of a 12-week 

yoga and mindfulness meditation program on BMI, lipid 

profile, and QoL in middle-aged obese women. We 

hypothesized that a structured intervention combining 

yogic practices with mindfulness meditation would lead to 

significant improvements in BMI, lipid levels (total 

cholesterol, HDL, LDL, triglycerides), and overall QoL 

compared to a control group. 

2. Materials and Methods

2.1. Study Design and Ethical Approval 

This study was a randomized controlled trial (RCT) 

designed to assess the effect of yogic practices with 

mindfulness meditation on body mass index (BMI), lipid 

profile, and quality of life (QoL) in middle-aged obese 

women. Ethical clearance was obtained from the 

Institutional Ethics Committee (IEC) of MMCH & RI 

(Approval No: MMCH & RI IEC/PhD/25/JAN/23). 

Written informed consent was obtained from all 

participants before enrolment. 

2.2. Participants 

This RCT was conducted in Chengalpattu, Tamil Nadu, 

India, and included 60 middle-aged obese women (age 

range: 35-55 years), who were randomly assigned into two 

groups using a computer-generated randomization 

sequence. The study population comprised participants 

from diverse socioeconomic backgrounds, with 45% 

belonging to middle-income families and 55% from lower-

middle-income households. Educational levels varied 

among participants: 25% had completed primary education, 

48% had secondary education, and 27% had undergraduate 

or higher qualifications. All participants were Tamil-

speaking residents of the Chengalpattu district and 

surrounding areas. Group A (Intervention Group, n = 30) 

participated in a structured 12-week yoga and mindfulness 

meditation program, while Group B (Control Group, n = 30) 

maintained their regular lifestyle without any structured 

intervention. 

2.3. Inclusion and Exclusion Criteria 

Participants were women aged 40–60 years with a BMI 

≥ 30 kg/m², classified as obese based on WHO criteria. All 

participants provided written informed consent and 

demonstrated willingness to adhere to the intervention 

protocol. Individuals with uncontrolled hypertension, 

diabetes, cardiovascular diseases, or chronic illnesses were 

excluded. Additional exclusion criteria included pregnant 

or lactating women, those undergoing hormonal therapy, 

bariatric surgery, or recent weight-loss programs, and 

individuals with prior experience in yoga or mindfulness 

meditation (Figure 1). 
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Figure 1.  CONSORT Flow Diagram 

2.4. Intervention Protocol 

Participants in Group A engaged in a supervised yoga 

and mindfulness meditation program for 12 weeks (5 

days/week), comprising 45 minutes of yogic practices 

followed by 15 minutes of mindfulness meditation. The 

yoga sessions were conducted by a certified yoga therapist 

with more than 5 years of clinical experience in therapeutic 

yoga and specialized training in yoga for metabolic 

disorders. The yoga session included loosening exercises 

and Sukshma Vyayama (10 minutes), asanas (15 minutes: 

Tadasana, Trikonasana, Bhujangasana, Pavanamuktasana, 

Setu Bandhasana, and Shavasana), pranayama techniques 

(10 minutes: Anulom-Vilom, Bhramari, and Bhastrika), 

and deep relaxation techniques (10 minutes) [14], [15]. The 

mindfulness meditation sessions were led by the same 

qualified instructor who had additional certification in 

mindfulness-based stress reduction (MBSR) techniques. 

These sessions focused on breathing awareness, body scan 

meditation, and guided mindfulness for stress reduction 

and emotional regulation. Group B (Control Group) 

received no structured intervention and continued their 

usual lifestyle. 

2.5. Outcome Measures 

Primary Outcomes 

The primary outcomes included body mass index (BMI) 

and lipid profile. BMI (kg/m²) was measured by trained 

research assistants using a calibrated stadiometer and 

digital weighing scale following standardized protocols. 

Blood samples were collected by a qualified phlebotomist 

with certified training in venipuncture techniques after a 

12-hour fasting period. All blood draws were performed 

following aseptic procedures and universal precautions. 

Lipid levels were assessed by certified laboratory 

technicians using an automated biochemical analyzer, 

measuring total cholesterol (mg/dL), high-density 

lipoprotein (HDL, mg/dL), low-density lipoprotein (LDL, 

mg/dL), and triglycerides (mg/dL). All laboratory analyses 

were conducted at an accredited clinical laboratory facility, 

and quality control measures were implemented throughout 

the testing process to ensure accuracy and reliability of 

results. 

Secondary Outcome 

The secondary outcome was quality of life (QoL), 



1210 Effect of Yogic Practices Combined with Mindfulness Meditation on Body Mass Index, Lipid Profile, and 

Quality of Life among Middle-Aged Obese Women: A Randomized Controlled Trial 

assessed using the WHOQOL-BREF questionnaire, which 

evaluates physical health, psychological well-being, social 

relationships, and environmental factors [16]. 

2.6. Statistical Analysis 

All statistical analyses were performed using SPSS 

software (IBM Corp.). Continuous variables were 

expressed as mean ± standard deviation (SD). Independent 

t-tests were used to compare differences between groups, 

while paired t-tests analyzed within-group changes over 

time. Chi-square tests were applied to categorical variables. 

A p-value < 0.05 was considered statistically significant. 

3. Results

At baseline (Table 1), there were no significant 

differences between the Yoga + Mindfulness Meditation 

group (Group A, n = 30) and the Control group (Group B, 

n = 30) in terms of age, BMI, lipid profile, or quality of life 

(QoL) scores (p > 0.05 for all comparisons). After 12 weeks 

(Table 2), participants in Group A exhibited significant 

reductions in BMI (↓8.4%, p = 0.002), total cholesterol 

(↓10.5%, p = 0.009), LDL (↓13.9%, p = 0.004), and 

triglycerides (↓9.6%, p = 0.023), along with a significant 

increase in HDL (↑10.4%, p = 0.018) compared to Group 

B, which showed minimal changes (Figure 2). Additionally, 

QoL scores improved (Table 3) significantly in Group A, 

with notable increases in physical health (↑20.5%, p < 

0.001), psychological well-being (↑21.3%, p = 0.002), 

social relationships (↑19.9%, p = 0.011), environmental 

well-being (↑13.7%, p = 0.027), and overall QoL (↑20.1%, 

p < 0.001). No significant improvements were observed in 

Group B (Figure 3). These findings indicate that yogic 

practices combined with mindfulness meditation 

significantly enhance metabolic health and quality of life in 

middle-aged obese women. 

Table 1.  Baseline Characteristics of Study Participants 

Variable Group A (Yoga + Mindfulness, 

n = 30) 

Group B (Control, n = 30) p-Value 

Age (years), Mean ± SD 48.5 ± 5.4 47.9 ± 6.1 0.712 

BMI (kg/m²), Mean ± SD 32.1 ± 3.5 31.8 ± 3.7 0.803 

Total Cholesterol (mg/dL), Mean ± SD 210.3 ± 25.4 212.1 ± 24.7 0.671 

HDL (mg/dL), Mean ± SD 42.5 ± 5.3 43.1 ± 5.6 0.744 

LDL (mg/dL), Mean ± SD 128.2 ± 20.8 130.5 ± 19.9 0.693 

Triglycerides (mg/dL), Mean ± SD 160.7 ± 30.2 158.9 ± 31.4 0.825 

Quality of Life Score (WHOQOL-BREF), Mean ± SD 54.2 ± 7.8 53.9 ± 8.1 0.891 

Note: No statistically significant differences were observed at baseline between the groups (p > 0.05). 

Table 2.  Changes in BMI and Lipid Profile After 12 Weeks 

Variable Group A (Yoga + 

Mindfulness, n = 30) 

Baseline 

Group A (12 

Weeks) 

Change 

(%) 

Group B 

(Control, n = 30) 

Baseline 

Group B (12 

Weeks) 

p-Value 

(Between 

Groups) 

BMI (kg/m²) 32.1 ± 3.5 29.4 ± 3.2 ↓8.4% 31.8 ± 3.7 31.6 ± 3.6 0.002 

Total Cholesterol (mg/dL) 210.3 ± 25.4 188.2 ± 22.8 ↓10.5% 212.1 ± 24.7 209.5 ± 23.5 0.009 

HDL (mg/dL) 42.5 ± 5.3 46.9 ± 5.5 ↑10.4% 43.1 ± 5.6 43.5 ± 5.2 0.018 

LDL (mg/dL) 128.2 ± 20.8 110.4 ± 19.5 ↓13.9% 130.5 ± 19.9 127.6 ± 20.2 0.004 

Triglycerides (mg/dL) 160.7 ± 30.2 145.3 ± 28.7 ↓9.6% 158.9 ± 31.4 157.4 ± 30.5 0.023 

Note: p < 0.05 indicates statistical significance 
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Figure 2.  Mean changes of primary outcomes

Table 3.  Changes in Quality of Life (WHOQOL-BREF) After 12 Weeks 

Domain Group A (Yoga + 

Mindfulness) Baseline 

Group A (12 

Weeks) 

Change (%) Group B (Control) 

Baseline 

Group B (12 

Weeks) 

p-Value 

Physical Health 54.2 ± 7.8 65.3 ± 8.5 ↑20.5% 53.9 ± 8.1 54.6 ± 7.9 < 0.001 

Psychological 52.5 ± 8.2 63.7 ± 9.1 ↑21.3% 51.8 ± 8.4 52.6 ± 8.5 0.002 

Social Relationships 50.7 ± 7.9 60.8 ± 8.4 ↑19.9% 51.2 ± 7.5 51.5 ± 7.7 0.011 

Environmental 55.3 ± 6.5 62.9 ± 7.2 ↑13.7% 54.9 ± 6.8 55.2 ± 7.1 0.027 

Overall QoL 54.2 ± 7.8 65.1 ± 8.9 ↑20.1% 53.9 ± 8.1 54.5 ± 7.9 < 0.001 

Note: WHOQOL-BREF scores range from 0 to 100, with higher scores indicating better quality of life.
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Figure 3.  Mean changes of secondary outcomes 

4. Discussion 

This study demonstrated that a 12-week intervention 

combining yogic practices and mindfulness meditation 

significantly improved BMI, lipid profile, and quality of 

life (QoL) in middle-aged obese women. Participants in the 

yoga and mindfulness group showed a notable reduction in 

BMI (↓8.4%, p = 0.002) and significant improvements in 

lipid parameters, including total cholesterol (↓10.5%, p = 

0.009), LDL (↓13.9%, p = 0.004), triglycerides (↓9.6%, p 

= 0.023), and HDL (↑10.4%, p = 0.018). Additionally, QoL 

significantly improved, particularly in the physical, 

psychological, and overall well-being domains (p < 0.001). 

These findings are consistent with prior research 

suggesting that yoga and mindfulness interventions 

contribute to better metabolic regulation and psychological 

resilience in individuals with obesity. 

The results align with studies on the impact of yoga on 

weight management and body composition. A randomized 

controlled trial (RCT) involving women with abdominal 

obesity found that a 12-week yoga program significantly 

reduced waist circumference (-3.8 cm, p = 0.001), BMI, 

body fat percentage, and waist/hip ratio, along with 

improvements in self-esteem, stress, and body awareness 

[17]. Another RCT investigating the role of physical 

activity and dietary habits in BMI reduction found that 

exercise habits fully mediated BMI reduction (B = -0.26, 

CI [-0.56; -0.07]), while increased fruit and vegetable 

intake partially mediated this effect (B = -0.13, CI [-0.38;      

-0.01]), suggesting that yoga facilitates behavioral 

modifications contributing to weight control [18]. 

Furthermore, a study on adolescents with obesity reported 

that continuous yoga practice led to significant BMI and 

body fat mass reductions at weeks 8 and 12, while muscle 

mass continued to increase (0.515 per week, p < 0.05), 

reinforcing the role of yoga in improving body composition 
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and metabolic health [19]. 

A broader topical review analyzing 22 studies with 1,178 

overweight/obese participants found that yoga consistently 

improved anthropometric measures, cardiovascular risk 

factors, physical fitness, QoL, and stress levels [20]. 

However, research on yoga’s effects on anxiety, depression, 

mood, exercise adherence, and behavioral modifications 

remains limited [21], highlighting the need for large-scale, 

long-term RCTs to better understand the psychological and 

metabolic mechanisms underlying these benefits. 

The observed improvements in BMI, lipid profile, and 

QoL can be explained by several physiological and 

psychological mechanisms. Yoga is known to modulate the 

hypothalamic-pituitary-adrenal (HPA) axis, reducing 

cortisol levels, which play a role in stress-related weight 

gain and metabolic dysfunction [22], [23]. Additionally, 

yoga enhances parasympathetic nervous system (PNS) 

activity, which is associated with better metabolic 

efficiency and lipid regulation [24], [25]. Mindfulness 

meditation promotes greater self-awareness in eating 

behaviors, reducing emotional eating and increasing 

mindful food choices, which may have contributed to BMI 

and lipid profile improvements. Furthermore, 

psychological benefits such as stress reduction, improved 

emotional regulation, and better sleep quality likely played 

a role in the observed improvements in QoL. 

These findings have important clinical implications. 

Given the high global prevalence of obesity and its 

associated health risks, integrating yoga and mindfulness-

based interventions into weight management programs 

may offer a cost-effective, non-pharmacological strategy 

for improving metabolic and psychological well-being. 

Yoga’s ability to enhance physical activity, dietary habits, 

and stress resilience suggests its potential as an adjunct to 

conventional obesity treatments. 

Despite these promising results, this study has several 

limitations. The sample size was small (N = 60), and the 

study duration was limited to 12 weeks, preventing the 

assessment of long-term sustainability of the observed 

benefits. Additionally, reliance on self-reported adherence 

to mindfulness practices may have introduced bias. Future 

research should focus on multi-center trials with larger 

sample sizes and extended follow-up periods to assess the 

long-term impact of yoga and mindfulness meditation on 

obesity-related outcomes. 

5. Conclusions

In conclusion, this study provides compelling evidence 

that a 12-week yoga and mindfulness meditation 

intervention leads to significant improvements in BMI, 

lipid profile, and QoL in middle-aged obese women. The 

findings reinforce the role of yoga as a holistic, non-

pharmacological approach to weight management and 

overall health promotion. Future studies should explore the 

optimal yoga intervention duration, intensity, and 

mechanisms underlying its metabolic and psychological 

benefits, ensuring broader applicability in clinical and 

community settings. 

Acknowledgements 

We would like to acknowledge all the participants, 

officials and volunteers who extended their help during the 

research work. 

REFERENCES 

[1] G. Battineni, G. G. Sagaro, N. Chintalapudi, F. Amenta, D. 
Tomassoni, and S. K. Tayebati, “Impact of Obesity-Induced 
Inflammation on Cardiovascular Diseases (CVD),” Int. J. 
Mol. Sci., vol. 22, no. 9, p. 4798, Apr. 2021, doi: 
10.3390/ijms22094798. 

[2] M. Pramanik et al., “Effects of a 12-Week Yoga Training 
Intervention on Blood Pressure and Body Composition in 
Obese Female Adolescents: A Randomized Controlled Pilot 
Study,” Phys. Rehabil. Recreat. Health Technol., vol. 8, no. 
3, pp. 162–171, Sep. 2023, doi: 10.15391/prrht.2023-
8(3).05. 

[3] M. Pramanik, N. C. Rajkumar, M. Elayaraja, H. Gogoi, 
Rajiv Gandhi University, and K. Govindasamy, “Effects of 
a 12-Week Yoga Training Intervention on Blood Pressure 
and Body Composition in Obese Female Adolescents: A 
Randomized Controlled Pilot Study,” Phys. Rehabil. 
Recreat. Health Technol., vol. 8, no. 3, pp. 162–171, Sep. 
2023, doi: 10.15391/prrht.2023-8(3).05. 

[4] R. N. Haththotuwa, C. N. Wijeyaratne, and U. Senarath, 
“Worldwide epidemic of obesity,” in Obesity and Obstetrics, 
Elsevier, 2020, pp. 3–8. doi: 10.1016/B978-0-12-817921-
5.00001-1. 

[5] K. Govindasamy et al., “Immediate Effect of Uddiyana 
Bandha on Heart Rate Variability in Patients with 
Hypertension: A Randomised Controlled Study,” Ann. 
Neurosci., p. 09727531241299258, Dec. 2024, doi: 
10.1177/09727531241299258. 

[6] R. Anari, R. Amani, S. M. Latifi, M. Veissi, and H. 
Shahbazian, “Association of obesity with hypertension and 
dyslipidemia in type 2 diabetes mellitus subjects,” Diabetes 
Metab. Syndr. Clin. Res. Rev., vol. 11, no. 1, pp. 37–41, Jan. 
2017, doi: 10.1016/j.dsx.2016.07.004. 

[7] A. Gasmi et al., “Pharmacological Treatments and Natural 
Biocompounds in Weight Management,” Pharmaceuticals, 
vol. 16, no. 2, p. 212, Jan. 2023, doi: 10.3390/ph16020212. 

[8] M. Kosmalski, K. Deska, B. Bąk, M. Różycka-Kosmalska, 
and T. Pietras, “Pharmacological Support for the Treatment 
of Obesity—Present and Future,” Healthcare, vol. 11, no. 3, 
p. 433, Feb. 2023, doi: 10.3390/healthcare11030433.

[9] Y.-H. Yin, J. Y. W. Liu, and M. Välimäki, “Effectiveness 
of non-pharmacological interventions on the management 
of sarcopenic obesity: A systematic review and meta-
analysis,” Exp. Gerontol., vol. 135, p. 110937, Jul. 2020, 
doi: 10.1016/j.exger.2020.110937. 



1214  Effect of Yogic Practices Combined with Mindfulness Meditation on Body Mass Index, Lipid Profile, and   

Quality of Life among Middle-Aged Obese Women: A Randomized Controlled Trial 

[10] L. Sekar et al., “Effect of Mahamantra Chanting on 
Autonomic and Cognitive Functions-An Interventional 
Study,” J. Clin. Diagn. Res., vol. 13, no. 5, pp. CC05–CC09, 
2019, doi: 10.7860/JCDR/2019/41236.12877. 

[11] D. M. Khoshnaw and A. A. Ghadge, “Yoga as a 
complementary therapy for metabolic syndrome: A 
narrative review,” J. Integr. Med., vol. 19, no. 1, pp. 6–12, 
Jan. 2021, doi: 10.1016/j.joim.2020.09.002. 

[12] P. Bhardwaj, N. Kaur, N. Malik, G. Singh, and M. Pathania, 
“Yoga and Mindfulness in the Prevention of Metabolic 
Diseases,” in Neuroscience of Yoga, A. Anand, Ed., 
Singapore: Springer Nature Singapore, 2024, pp. 1–24. doi: 
10.1007/978-981-97-2855-8_1. 

[13] R. M. Radin et al., “Do stress eating or compulsive eating 
influence metabolic health in a mindfulness-based weight 
loss intervention?,” Health Psychol., vol. 39, no. 2, pp. 147–
158, Feb. 2020, doi: 10.1037/hea0000807. 

[14] M. Pramanik, N. C. Rajkumar, M. Elayaraja, H. Gogoi, K. 
Govindasamy, "Exploring the Effects of Yogic Practice and 
Diet Intervention on Body Composition in Obese Female 
Adolescents," Universal Journal of Public Health, vol. 11, 
no. 5, pp. 627–635, 2023, doi: 10.13189/ujph.2023.110511. 

[15] J. Thanalakshmi, K. Maheshkumar, R. Kannan, L. 
Sundareswaran, V. Venugopal, and S. Poonguzhali, “Effect 
of Sheetali pranayama on cardiac autonomic function 
among patients with primary hypertension - A randomized 
controlled trial,” Complement. Ther. Clin. Pract., vol. 39, p. 
101138, May 2020, doi: 10.1016/j.ctcp.2020.101138. 

[16] S. M. Skevington, M. Lotfy, and K. A. O’Connell, “The 
World Health Organization’s WHOQOL-BREF quality of 
life assessment: Psychometric properties and results of the 
international field trial. A Report from the WHOQOL 
Group,” Qual. Life Res., vol. 13, no. 2, pp. 299–310, Mar. 
2004, doi: 10.1023/B:QURE.0000018486.91360.00. 

[17] H. Cramer, M. S. Thoms, D. Anheyer, R. Lauche, and G. 
Dobos, “Yoga in Women With Abdominal Obesityߞa 
Randomized Controlled Trial,” Dtsch. Arzteblatt Int., vol. 
113, no. 39, pp. 645–652, 2016, doi: 10.3238/arztebl.2016.
0645. 

[18] D. Anheyer, A. K. Koch, M. S. Thoms, G. Dobos, and H. 
Cramer, “Yoga in women with abdominal obesity – Do 
lifestyle factors mediate the effect? Secondary analysis of a 
RCT,” Complement. Ther. Med., vol. 60, p. 102741, Aug. 
2021, doi: 10.1016/j.ctim.2021.102741. 

[19] M. P. Na Nongkhai, R. Yamprasert, and C. Punsawad, 
“Effects of Continuous Yoga on Body Composition in 
Obese Adolescents,” Evid. Based Complement. Alternat. 
Med., vol. 2021, pp. 1–7, Aug. 2021, doi:10.1155/2021/67
02767. 

[20] A. Batrakoulis, “Psychophysiological Adaptations to Yoga 
Practice in Overweight and Obese Individuals: A Topical 
Review,” Diseases, vol. 10, no. 4, p. 107, Nov. 2022, doi: 
10.3390/diseases10040107. 

[21] R. Padmavathi et al., “Role of yoga in stress management 
and implications in major depression disorder,” J. Ayurveda 
Integr. Med., vol. 14, no. 5, p. 100767, Sep. 2023, doi: 
10.1016/j.jaim.2023.100767. 

[22] S. Lalitha, K. Maheshkumar, R. Shobana, and C. Deepika, 
“Immediate effect of Kapalbhathi pranayama on short term 
heart rate variability (HRV) in healthy volunteers,” J. 
Complement. Integr. Med., vol. 18, no. 1, pp. 155–158, 
2021, doi: 10.1515/jcim-2019-0331. 

[23] K. Maheshkumar et al., “Effect of six months pranayama 
training on stress-induced salivary cortisol response among 
adolescents-Randomized controlled study,” EXPLORE, vol. 
18, no. 4, pp. 463–466, 2022, doi: 10.1016/j.explore.2021.
07.005. 

[24] P. Rohini, A. Saravanan, K. Maheshkumar, K. 
ThamaraiSelvi, P. K. Praba, and V. Prabhu, “Effects of 
Bhramari and Sheetali Pranayama on Cardio Respiratory 
Function in Post-COVID Patients: A Randomised 
Controlled Study,” Ann. Neurosci., p. 09727531241306849, 
Jan. 2025, doi: 10.1177/09727531241306849. 

[25] D. Wankhar et al., “Effect of Meditation, Mindfulness-
Based Stress Reduction, and Relaxation Techniques as 
Mind-Body Medicine Practices to Reduce Blood Pressure 
in Cardiac Patients: A Systematic Review and Meta-
Analysis,” Cureus, vol. 16, no. 4, p. e58434, Apr. 2024, doi: 
10.7759/cureus.58434 

 


