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Abstract

Today, yoga is a beneficial system that is at the forefront in terms of both physical and psychological health. It
can be said that yoga is extremely suitable in terms of ensuring the harmony of mind and body. The aim of the
study is to examine the effect of yoga practices on heart rate variability and mindfulness levels. A total of 52 women
who did and did not do yoga (Mean age= 30.25+5.58) voluntarily participated in the study. Heart rate variability
was measured using the emWave Pro Plus (Quantum Intech, Inc. Boulder Creek, CA, USA, designed by the
Institute of HeartMath). Using the emWave Pro device, the resting heart rate variability measurements were taken
for 5 minutes in the sitting position. For this study, SDNN, RMSSD, MeanHR, LF/HF, and coherence parameters
were evaluated. The Mindful Attention Awareness Scale (MAAS) was used to determine the mindfulness levels of
the participants. According to the findings, a statistically significant difference was found in favor of the yoga group
in the levels of SDNN (p>.005), meanHR (p>.020), and awareness (p>.041)". There is no significant difference in
RMSSD (P =.050), LE/HF (P <.232), and Coherence (P <.718) parameters. As a result, yoga practices increase HRV.
Also, it can be said that it is an application that helps women to improve their mindfulness levels.
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Yoganin Kalp Atim Hiz1 Degiskenligi ve Bilingli Farkindalik Diizeyine Etkisinin incelenmesi

Ozet

Giiniimiizde yoga hem fiziksel hem de psikolojik saglik acisindan 6n planda olan faydali bir sistemdir. Zihin ve
beden uyumunun saglanmasi agisindan yoganin son derece uygun oldugu sdylenebilir. Mevcut ¢alismanin amaci
yoganin kalp atim hiz1 degiskenligi ve bilingli farkindalik diizeyine etkisini incelemektir. Calismaya yoga yapan
ve yapmayan yag ortalamasi 30.25+5.58 olan toplam 52 kadin goniillii olarak katilmistir. Kalp atim hiz1 degiskenligi
ol¢timii, emWave Pro Plus (Quantum Intech, Inc. Boulder Creek, CA, USA, designed by the Institute of HeartMath)
kullanilarak gerceklestirilmistir. emWave Pro+ cihazi kullanilarak oturur pozisyonda 5 dk boyunca dinlenik kalp
attim hizi degiskenligi Olclimleri alinmistir. Bu ¢alisma igin SDNN, RMSSD, MeanHR, LF/HF, Coherence
parametreleri degerlendirmeye almmustir. Katilimeilarin bilingli farkindalik diizeylerini belirleyebilmek igin
Mindful Attention Awareness Scale (MAAS) kullanilmistir. Bulgulara gore, SDNN (p>.005), meanHR (p>.020), ve
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farkindalik (p>.041), diizeylerinde yoga yapan grubun lehine istatistiksel olarak anlaml farklilikk bulunmustur.
RMSSD (p=.050), LF/HF (p<.232), ve Coherence (p<.718), parametrelerinde ise anlamli farklilik gézlenmemektedir.
Sonug olarak yoga uygulamalar1 KAHD ni artirir. Ayn1 zamanda kadinlarin bilingli farkindalik diizeylerinin de
iyilesmesine yardimci bir uygulama oldugu sdylenebilir.

Anahtar kelimeler: Yoga, Kalp atim hiz1 degiskenligi, Bilingli farkindalik

INTRODUCTION

Today, yoga is a system that is at the forefront in terms of both physical and psychological health. It can
be said that yoga is extremely suitable in terms of ensuring the harmony of mind and body.

Yoga is a completely globalized phenomenon. In India and abroad, adults, children, and young people
do yoga in different environments (gyms, schools, homes, work, yoga studios, and temples). Gyms, yoga
studios, and schools offer yoga classes in almost every country. We continue to see the manifestations and use
of yoga that started more than a century ago in the modern world (48). Yoga is about adapting to the universe
itself. It uses a unique geometry to reach the highest level of perception and adaptation (6). Hatha Yoga is the
most common form of yoga practices (23). Hatha Yoga is a preparation process for the body to maintain higher
energy levels. This preparation begins with the body, breath, mind, and inner self (6). In addition, Hatha Yoga
aims to gain control of breath (53).

Yoga-based practices are used as a support in the treatment of many problems such as muscular system
diseases (7), chronic low back pain (3, 19), blood pressure (14, 41), multiple sclerosis (MS) (36), obesity (50),
schizophrenia (26), cancer (59 , 2), attention deficit-hyperactivity (21). Considering the last 45 years, mental
disorders, cardiovascular diseases, and respiratory system disorders are among the diseases supported by
yoga practices (25). In addition to physical disorders, yoga has been done frequently to overcome
psychological problems such as depression, especially anxiety (14). Huang et al. (24)'s study results show that
Hatha Yoga's regular, long-term practices benefits health.

Heart rate variability (HRV) is a tool for estimating autonomous cardiac modulation (32 ). HRV is an
expression of the change of time distance between increasing and decreasing QRS complexes at different time
measurements (8). It is believed that temporal fluctuations in heart rate reflect changes in respiratory
synchronization exhibitions and autonomous cardiac regulation (9). These changes can be measured by
electrocardiography (ECG). ECG is the science and technology to interpret the potential electrical changes that
accompany the efficacy of the heart (42). The changes in heart rate can be evaluated by time field (SDNN,
SDANN, RMSSD, NN50, SDSD, HRVTI, TINN) and frequency (LF/HF, HF, LF, VLF, ULF) methods (31).

. '\[ T T T T
R
|
.
!,—’l
g Y NI aralim
- 0 — A
$ is . A P i
—~ W
- 2 . o
Mo // > T-Dalgan
M“M'
i "
1 15 2 25 3 35 4

Figure 1. Demonstration of R-R on an ECG record (8)

HRV is used to determine health as an indicator of autonomous regulation (56). Heart rate variability
changes depending on stress (physical or mental), exercise, respiratory, age, gender, and metabolism. A
problematic experience we encounter during the day can reduce our HRV level. Whereas yoga and meditation
practices play an important role in increasing HRV levels (22). Therefore, HRV is a suitable assessment method
to evaluate changes in body practices that facilitate autonomous balance (56). In other words, HRV provides
a strong way to observe the interaction between parasympathetic and sympathetic nervous systems (44). In
the literature, there are studies examining how yoga practices affect heart rate variability in healthy and/or
patient individuals (13, 15, 18, 29, 34, 35, 37, 43, 45, 46, 51, 52, 54, 56, 57, 58, 60). In addition, yoga studies show
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that asana (posture) practices positively affect muscle strengthening, joint mobilization, respiratory
arrangement, cardiovascular and endocrine system balance (19).

Mindfulness is a form of attention and awareness first defined in ancient Eastern meditation traditions
and is widely discussed in contemporary Western culture. Mindfulness is defined as individuals' focusing on
what is present in an accepting and non-judgmental way (5). In order to increase the level of mindfulness of
individuals, practice such as mindfulness meditation (4, 55), Mindfulness-Based Cognitive Therapy and
Mindfulness-Based Stress Reduction (MBSR) (55) are used. Mindfulness-Based Stress Reduction (MBSR)
program is a program aimed at maintaining the integrity of body, mind, and soul. It generally includes an 8-
week program, including daily life activities (such as eating, drinking, walking, and cooking), yoga, and
meditation practices. The program requires the behaviors of interest, openness, and acceptance at the current
time (27). In order to determine the mindfulness levels of individuals, evaluations can be made through
surveys based on self-report. The most commonly used scale as a mindfulness measure in the litis the Mindful
Attention Awareness Scale (MAAS). The mindfulness of individuals can also be measured by evaluating the
extent to which the person can be aware of his daily activities. MAA S contains substances like "When
something happens, I have difficulty focusing on what happened at that moment" or "I run to daily work
without realizing what I am doing.". These statements mean that the mind is on autopilot and that internal
and external experiences occur without deliberate consideration (12).

Experimental research shows the relationships between heart rate variability (HRV) and the regulation of
emotions and behaviours. Similarly, the fact that a person's experience at the present moment is an accepting
and non-judgmental focus on one's current experience is a key feature of mindfulness that promotes emotional
and behavioral regulation. Furthermore, the ability to regulate one's attention is associated with higher HRV,
the correlation between physical and psychological health. Therefore, mindfulness exercises have potential
benefits (11).

Studies examining the relationship between yoga and HRV in general focus on factors such as depressive
symptoms, mood, and anxiety disorders (1, 15, 16). There are also studies examining the relationship between
Mindfulness-Based Yoga and HRV (40, 38). In this study, we wanted to examine the effect of long-term hatha
yoga training (at least 6 months) on HRV and mindfulness. In general, being in a state of mindfulness promotes
a calm mood (emotional regulation). Differentiation of emotional states also affects heart rate variability.
Therefore, this situation can be regulated through yoga practices. Thus, the data obtained from individuals
who have been practicing yoga for a long time will contribute to the literature . In this context, the aim of the
study is to examine the effect of yoga practices on heart rate variability and mindfulness levels. We
hypothesize that women who do yoga have higher heart rate variability parameters and levels of mindfulness
than those who do not.

METHOD
Participants

A total of 52 women (30.25 + 5.58 years) voluntarily participated in the study. Convenience sampling
method was used in the study. Convenience sampling is a method in which data is collected from an easily
accessible group of people. The individuals in the sample are selected not because they are most representative
of the entire population, but because they are most easily accessible to the researcher (47).

In general, the criteria for being included in the yoga group is to practice hatha yoga for at least six (6)
months . In addition, for two groups, Individuals who meet the criteria of being between 20-40 years of age,
not suffering from systematic discomfort, and not using drugs were included in the study. The participants
were divided into two groups as yoga and non-yoga group.

Table 1. Descriptive Statistics

Groups N X Sd
Age Yoga Group 27 30.74 4.80
5 Non-Yoga Group 25 29.72 6.38

In Table 1, it is seen that the average age of the yoga group participating in the research is 30.74 +4.80,
while the non-yoga group is 29.72 +6.38.
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Data Collection Tools

Personal Information Form, the Mindful Attention Awareness Scale-(MAAS), and Heart rate variability
(HRV) measurements were used as data collection tools.

Personal Information Form

The researchers prepared a personal information form to determine the participants' age, yoga practice,
types of yoga, years of yoga, medication use, and systematic disorders.

Heart rate variability (HRV) Measurement

HRV was performed using the emWave Pro+ device of Heartmath. The Blood Volume measurement
sensor was placed on the participant's earlobe for measurement. The breathing cycle for each participant was
arranged to be 5.5-6 per minute. This breathing rate is at the average resonance frequency of the cardiovascular
system for adults (30). For this study, SDNN, RMSSD, MeanHR, LF/HF, and Coherence parameters were
evaluated.
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Figure 2. Example figure showing the QRS complex and heart rate variability parameters on the HRV
device (emWave Pro+)

Mindful Attention Awareness Scale-(MAAS)

The MAAS developed by Brown and Ryan (10) was adapted into Turkish by Catak (12) in the adult
population. The MAAS is designed to measure present-oriented attention and awareness. MAAS consists of
15 items. The six-point Likert-type inventory is scored as 1 (almost always) and 6 (almost no). High scores
express high mindfulness. Catak (12) found that MAAS was a valid and reliable tool for evaluating the
mindfulness of the Turkish population. Cronbach's Alpha coefficient of the scale is 0.85. In this study,
Cronbach's Alpha coefficient was found to be 0.88.

Research Publishing Ethics

Ethics Committee Approval of the study was taken from the Ethics Committee of Burdur Mehmet Akif
Ersoy University before starting the research (Decision No: GO 2022/922).

Collection of Data

Before the day of data collection, the participants were asked to avoid strenuous activity and not to
consume alcohol and caffeine-containing beverages until at least 2 hours before the application and have a
slight meal. Before the measurement, the participants rest in a sitting position for 5 minutes. After the rest,
participants in the study first filled out the personal information form and MAAS. Then, using the emWave
Pro+ device, the resting heart rate variability measurements were taken for 5 minutes in the sitting position.
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Statistical Analysis

An appropriate statistics program was used in the analysis of the data. Z scores were examined to
determine the extreme values of the data. Values above -2.50 +2.5 were excluded from the Z scores data. Then,
for the values of EM score p> 0.05, loss data assignment was made according to the average of the series.
Normality test was performed using Skewness and Kurtosis analysis. According to George and Mallery (20),
skewness and kurtosis values should be between +2.00. An Independent Sample T-test was used to determine
the difference between the groups.

Table 2. Score distribution of measurement parameters

N X Sd Skewness Kurtosis Min. Max.

SDNN 52 87.07 24.76 476 -.088 37.70 144.40
RMSSD 52 58.39 30.03 775 172 4.70 128.70
LF/HF 52 5.63 4.14 576 -.576 .00 15.90
MeanHR 52 82.93 11.65 -.086 -.667 57.70 107.60
Coherence 52 67.13 13.29 -.386 -.523 34.70 89.20
Mindfulness 52 64.90 10.60 -.052 -.205 38.00 86.00

SDNNstandard deviation of normal to normal R-R intervals; RMSSDsquare root of the mean squared
differences of successive R-R intervals; LF/HFthe ratio of LF to HF; MeanHR mean heart rate ;Coherence
psychophysiological coherence

In Table 2. Since the average scores obtained from the parameters did not deviate from the normal
distribution, parametric tests were applied in the current study.

RESULT
Table 3. Mindfulness levels and HRV parameter values of the yoga group and non-yoga group
N X Sd t p
SDNN Yoga Group 27 96.11 23.86 .
Non-Yoga Group 25 77.32 22.27 2929 005
RMSSD Yoga Group 27 66.19 30.54
2. .
Non-Yoga Group 25 49.96 27.62 005 050
LF/HF Yoga Group 27 6.30 4.29
1.211 232
Non-Yoga Group 25 491 3.92 2 3
MeanHR Yoga Group 27 79.34 11.44 .
Non-Yoga Group 25 86.80 10.80 2412 020
Coherence Yoga Group 27 67.78 13.52 364 718
Non-Yoga Group 25 66.43 13.29 ] ]
Mindfulness Yoga Group 27 67.77 10.77
2.097 .041*
Non-Yoga Group 25 61.80 9.69 09 0

*p<0.05

In table 3, a statistically significant difference was observed in favor of the yoga group in SDNN (p>.005),
MeanHR (p>.020), and mindfulness (p>.041). There is no significant difference in RMSSD (P =.050), LF/HF (P
<.232), and Coherence (P <.718).

DISCUSSION

Yoga is a science that facilitates homeostasis and aims to improve the individual's quality of life.
Therefore, yoga practices are recommended to regulate the autonomic nervous system and to influence
cardiovascular function (58). According to the current study findings, the SDNN values of the yoga group are
higher than the non-yoga group. SDNN is the standard deviation of NN intervals. The parameter that gives
the general HRV estimation in the evaluation of HRV is SDNN (31).

When the literature is examined, it is possible to come across studies showing the positive effect of yoga
practices on the autonomous system. Papp et al. (39)'s study contains 12 healthy men and women participating
in a yoga program once a week (60 minutes/ eight-week). According to the study's results, eight weeks of
Hatha Yoga has significantly improved heart rate change. This result shows increased vagal tone and reduced
sympathetic activity. Tyagi and Cohen (56)'s review studies suggest that yoga may affect cardiac autonomous
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regulation with increased HRV and vagal dominance during yoga practices. It was found that yoga group has
increased vagal tones at rest than non-yoga group. According to Vinay et al. (58), the autonomous balance
leans towards parasympathetic dominance after a month of yoga practice. Chu et al. (15) study results show
that yoga program is effective in increasing parasympathetic tone. They recommend regular yoga practice for
women to improve their HRV. Tyagi et al. (57) examined the effects of yoga on HRV, emotion-flow state, and
mental stress in individuals with metabolic syndromes. Study results show that yoga practitioners have
greater homeostatic capacity, autonomous, metabolic, and physiological flexibility. When the studies
evaluating the SDNN parameter in the literature are examined, many studies support the current study
findings. Therefore, it can be said that doing yoga increases the SDNN parameter, which is the determinant of
HRV.

According to the current study findings, the mean heart rate values of yoga group are lower than non-
yoga group. Krishina et al. (28)'s studies examining the effect of heart rate, blood pressure, and cardiac
autonomous function on heart failure show a significant decrease in heart rate compared to individuals in the
control group of the yoga group. The results of the study by Devasena and Narhere (17) show that there is a
significant decrease in heart rate in subjects who practice yoga. Therefore, it can be said that regular yoga
practices support the work of the heart.

It is known that yoga practice, especially relaxation techniques and slow pranayama, provides
sympathovagal balance and improves HRV (37). However, according to the current study's findings, no
statistically significant difference was observed in the LF/HF ratio, which is an indicator of sympathovagal
balance. There is disagreement in the literature regarding the LF component. Some studies show LF as a
quantitative marker for sympathetic modulations, while others show LF as a parameter reflecting both
sympathetic and vagal activity. As a result, the LE/HF ratio is considered by some researchers to reflect
sympathovagal balance or to reflect sympathetic modulations (31).

The current study determined the mindfulness levels of women through self-report. The present study
findings show that the mindfulness levels of yoga group, and SDNN, the predictor of HRV, are higher than
non-yoga group. In the literature, it is possible to come across studies in which mindfulness and HRV are
evaluated together. Sun et al. (49) used the Mindful Attention Awareness Scale (MAAS) to determine the level
of mindfulness in their studies. The findings of the study show that as mindfulness increases, the ability of the
autonomic nervous system to function to protect homeostasis improves Mankus et al. (33). The study of
mindfulness and heart rate variability in individuals with high and low anxiety symptoms suggests that
mindfulness can increase the parasympathetic effects on the heart rate for high-anxiety individuals.

Studies on mindfulness and HRYV in the literature are often experimental. The content of the studies is
aimed at examining the effect of mindfulness practices on HRV (55). Yoga and/or meditation practices are
included in mindfulness-raising methods, such as the Mindfulness-Based Stress Reduction (MBSR) program
and mindfulness meditation. Therefore, yoga and meditation are among the practices to improve mindfulness.

CONCLUSION

As a result, yoga practices increase HRV. It is also a practice that helps to enhance women's mindfulness
levels. The limitation of this study is to include only female individuals in the research and only the evaluation
of resting HRV parameters. Considering these limitations in future studies, including male individuals in the
study may contribute to the literature.
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