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Introduction

Yoga is considered as an ancient Indian form consisting of 
philosophy and practice [1]. Yoga has been performed by both 
healthy individuals [2, 3] and patients with different chronic 
diseases [4, 5, 6] and its positive effects in both groups have 
been reported in the previous studies [2, 7, 8, 9]. According to 
Papp et al. [10], yoga activities generally provide light-to-moder-
ate physical load. However, some yoga styles such as hatha yoga, 
involving static muscle contraction with longer durations, have 
more intense exercises. One of the most practiced types of yoga, 
i.e. hatha yoga (HY), has been known as a whole, which includes 
breathing exercises (pranayama), intense physical postures 
(asanas), and meditation practices [6, 7, 11]. Positive influences 
of slow, controlled breathing exercise on heart rate variability 
(HRV) and parasympathetic nervous system have been indicat-
ed in a number of studies [12, 13, 14, 15]. The physical activity 
part (asanas) of HY is considered as high intensity yoga [10]. 
Positive effects of yoga exercise on muscle strength, muscle en-
durance and flexibility were reported in the previous studies [16, 
17]. It is thought that meditative practices provide mindfulness 
which minimizes negative effects of chronic pain by reducing 
punitive self-judgment [18,19] as well as  levels of anxiety and 
depression [9, 20] in daily life.

Energy expenditure (EE) is the metabolic equivalent of 
physical activity, and is determined to provide the caloric bal-
ance. Therefore, it is substantial to examine the energy cost of 
HY in which the participation increases day by day, and compare 

it with the suggested physical activity level to maintain and/or 
improve health [21]. In addition to the EE measurements, the 
observation of the changes of HRV during a HY session could 
give more detailed information due to the structure of HRV con-
sidered as a non-invasive method to evaluate autonomic heart 
functions in sport sciences [22].

Seeing that yoga has become a popular activity [3],  
a number of studies have investigated the beneficial effects of 
yoga practices in recent years [6, 10, 23, 24]. However, the pres-
ent study is the first which aimed to measure the acute changes 
in energy expenditure and HRV during one hour of HY practice 
concurrently. Thus, the present study focused on comparing en-
ergy cost with the daily energy expenditure, and investigating 
the acute alterations in HRV parameters in order to understand 
the functions of sympathetic and parasympathetic systems dur-
ing one hour of HY practice.

Material and Methods

A total of 10 healthy female hatha yoga practitioners, with 
at least two years of hatha yoga experience, participated in the 
study voluntarily. Individuals who performed hatha yoga (HY) 
only up to two days per week, had any pain or used any medic-
aments were excluded from the study. The mean age of the par-
ticipants was 34.40 ± 7.43 years, body weight 60.53 ± 4.26 kg, 
body height 170.40 ± 3.17 cm and body mass index was 20.86 ± 
1.61. Their estimated maximal HR was 182.92 ± 5.20 bpm, and it 
was found using Gellish et al.’s formula [25]. 
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This study was designed to examine energy expenditure 
(EE) of one-hour HY, and to compare changes in HRV before, 
during and right after one hour of HY practice. In order to 
achieve this aim, a yoga studio was visited twice. After giving 
information and collecting the required forms, armband met-
abolic holters were placed to all the subjects to measure their 
daily energy expenditure during the first visit. The second visit 
took place in the same studio. Firstly, the data of the daily ener-
gy expenditure of the participants were recorded. Subsequently, 
they were asked to lie down, and the holter ECG as well as the 
metabolic holters were placed. In both situations, all partici-
pants were warned against joining any physical activity program 
the day before and during the measurement day. They were also 
asked to stop alcohol and caffeine consumption at least 12 hours 
prior to the measurements. During the second visit, they were 
asked to lie down for five minutes without speaking and moving. 
After that, they started a one-hour yoga practice. After complet-
ing the HY practice, they were asked to lie down for another 10 
minutes. On the same day, EE was recorded during one hour 
of HY practice, and the HRV recording was started 5 minutes 
before, and ended 10 minutes after the HY practice. Due to the 
fact that some phases, such as luteal, can cause an increase in 
sympathetic activity, all measurements were performed during 
the follicular phase of the menstrual cycle [26].

The HY program included yoga postures/poses with syn-
chronized breathing. The subjects were told to synchronize 
their breathing with each movement during the whole session. 
Each person participated in the same HY program. It started 
with a 9-minute sun solution A series, repeating 11 poses for 
12 times, and continued with some poses with flow series be-
tween them for 46 minutes, and ended with 5 minutes of ly-
ing on the back (savasana). The sun solution A series consisted 
of mountain, upward salute, standing forward bend, standing 
half forward bend, four-limbed staff, upward facing dog, down-
ward facing dog, standing half forward bend, standing forward 
bend, upward salute and mountain poses. Warrior II, triangle, 
wide-legged standing forward bend, half-moon, hand-to-big 
toe, child, half boat, boat, garland, crane, shoulder stand, hero, 
locust, bow, head-to-knee, half lord of the fish, wide angle seat-
ed forward bend, staff, seated forward bend, upward plank, su-
pine spinal twist and corpse poses were chosen as basic poses. 
Downward facing dog, standing half forward bend, standing 
forward bend, upward salute, mountain, upward salute, stand-
ing forward bend, standing half forward bend, downward facing 
dog, plank, four-limbed staff, upward facing and downward fac-
ing poses were utilized for the short flow series.

Energy expenditure (EE) was measured using the Sense-
Wear Pro armband metabolic holter (Pittsburgh, PA, USA) 
twice. For the first time, in order to record the subjects’ daily 
EE, a weekday was chosen. The holter was placed on the tri-
ceps muscle of the right arm, and stayed there for 24 hours. All 
measurements began at 10 am, and the participants were told to 
remove the device only when taking a shower. The second use 
of the metabolic holter was in the yoga studio, and the device 
was kept on the right arm’s triceps during the whole HY prac-
tice. The parameters derived from the software and used in the 
present study were total energy expenditure (TEE, kcal), active 
energy expenditure (AEE, kcal), number of steps (NOS), average 
MET (AMET), sleep duration (SD, min), sleep efficiency (SE, %), 
lying down duration (LDD, min), sedentary life duration (SLD, 
min), total physical activity duration (TPAD, min), average 
physical activity duration (APAD, min) and vigorous physical 
activity duration (VPAD, min).

Heart rate variability (HRV) measurements were collected 
using a 3-ch ECG holter (BORSAM, Shenzhen, China). First, the 
5-pin cable was placed and then the participants were asked to 
lie down for five minutes without speaking and moving. At the 
end of the five minutes the cardiac functional state was recorded 
as resting condition (HY5minB). Afterwards, the subjects start-
ed a one-hour HY practice (HY). The HY practice consisted of 
55 minutes of HY poses and 5 minutes of meditative relaxation. 
When the practice was finished, they lied down for another 10 
minutes for recovery, and HRV was recorded during the whole 
HY practice and recovery. The HRV parameters listed in the re-
sults were HY5minB, HY, HYend, HY5minA, and HY10minA. 
HY5minB is the mean value of the collected data during the 5 
minutes of resting time before the HY practice was started. HY 
is the mean collected during the 55 minutes of HY poses. HY-
end is the value which was recorded at the end of the one-hour 
HY practice, including 5 minutes of meditative relaxation. The 
values shown at HY5minA and HY10minA marked 5th and 10th 
minutes of the recovery after the HY practice. The time-domain 
HRV parameters obtained from the ECG holter were HRave, 
SDNN, RMSSD, SDSD, NN50, pNN50, TRI, and the frequen-
cy-domain parameters were TP, LF/HF, HF, LF, VLF and ULF.

SPSS 20 (SPSS Inc., Chicago, IL, USA) was used for all sta-
tistical data analyses in the research. Demographic data for the 
participants are presented as mean ± SD for both energy expend-
iture and HRV values. While showing the amount of the chang-
es in the energy expenditure parameters, percentages were also 
used. To compare the mean differences in HRV parameters ob-
tained from five separate times, firstly, the distribution of data 
was analyzed with the Shapiro Wilk test. After confirming the 
distribution, the differences in HRV parameters were compared 
using Repeated Measures ANOVA or the Friedman Test. In or-
der to determine which group had different data in the variance 
analysis in which the Friedman Test was used, the analysis was 
performed with the Wilcoxon Test. Alpha value was accepted as 
0.05 for all statistical analyses.

All the participants were informed about the study design 
during the first meeting, and they were told about the possible 
benefits and risks of the research. After familiarization, all the 
subjects were given a written informed consent form which was 
prepared according to the Declaration of Helsinki (code DoH-
Oct, 2013).

Results
	
Table 1 shows energy expenditure of the participants on  

a weekday and during the one-hour HY practice. While AEE 
was 19.16% of TEE during the weekday, AEE was 68.35% of TEE 
during the HY session. The most remarkable finding in Table 1 
is that total AEE during one hour of HY practice was equal to 
26.01% of daily AEE. Finally, average PAD increased from 1.53 
MET to 2.57 MET throughout the HY practice.

The HRV values obtained at the beginning, during and after 
the HY practice are displayed in Table 2. The %HRmax value of 
the participants was calculated as 64.97 during the whole HY 
session. The HRave was higher during HY than all the other 
ones (p < 0.01), and at HYend than HY5minA (p < 0.01). The 
SDNN value was lower at HY10minA than HY5minB, HY, and 
HYend (p < 0.01). Similarly, SDNN measured at the HY5minA 
was lower than HY5minB and HY values (p < 0.05). For RMSSD, 
HY5minB was recorded higher than HY, HYend, HY5minA, and 
HY10minA values (p < 0.05). SDSD was higher at HY5minB 
than HY, HYend, and HY5minA (p < 0.05). NN50 and pNN50 
were recorded higher at HY5minB than all the other measure-
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Table 1. Energy expenditure of the participants during a weekday and 
HY practice

Parameters Energy cost dur-
ing a weekday

Energy cost dur-
ing HY practice

Percentage of 
the difference

TEE (kcal, 0-9 MET) 2201.40 ± 137.01 160.50 ± 9.38 7.29
AEE (kcal, 3-6 MET) 421.70 ± 227.00 109.70 ± 22.12 26.01

NOS 7246.10 ± 2114.93 36.50 ± 12.96 0.50
AMET 1.53 ± 0.19 2.57 ± 0.24 59.53

SD (min) 407.70 ± 58.63 N/A N/A
SE (%) 84.20 ± 6.81 N/A N/A

LDD (min) 483.30 ± 72.75 N/A N/A
SLD (min) 1327.00 ± 66.13 32.80 ± 6.61 2.47

TPAD (min) 113.60 ± 64.74 29.20 ± 6.61 25.70
APAD (min) 111.90 ± 64.72 29.20 ± 6.61 26.10
VPAD (min) 2.60 ± 3.72 N/A N/A

TEE: total energy expenditure; AEE: active energy expenditure; NOS: number of steps; 
AMET: average MET value; SD: sleep duration; SE: sleep efficiency; LDD: lying down 
duration; SLD: sedentary life duration; TPAD: total physical activity duration (3-9 MET); 
APAD: average physical activity duration (3-6 MET); VPAD: vigorous physical activity 
duration (6-9 MET); N/A: Not applicable.

Table 2. Mean values and comparisons of the HRV parameters derived from 5 minutes before, during, at the end as well as 5 and 10 minutes after 
the HY session

Parameters HY5minB(a) HY (b) HYend (c) HY5minA (d) HY10minA (e) P
HRave 77.40 ± 10.68 118.84 ± 7.64 80.80 ± 8.13 77.20 ± 7.81 77.70 ± 8.21 0.000**
SDNN 67.00 ± 34.36 53.31 ± 12.01 55.60 ± 22.24 31.70 ± 12.68 37.20 ± 14.88 0.000**

RMSSD 32.70 ± 16.16 22.13 ± 10.76 22.00 ± 9.09 23.10 ± 12.19 23.40 ± 9.63 0.026*
SDSD 33.60 ± 16.74 23.15 ± 10.94 21.80 ± 9.24 23.10 ± 12.19 25.20 ± 9.44 0.040*
NN50 45.70 ± 44.01 10.76 ± 6.34 17.10 ± 20.14 16.80 ± 29.52 22.60 ± 29.85 0.044*

pNN50 12.08 ± 11.90 1.93 ± 1.20 4.29 ± 5.04 4.51 ± 8.05 6.08 ± 8.03 0.024*
TRI 11.38 ± 4.24 9.77 ± 1.44 8.98 ± 2.89 7.90 ± 2.02 8.88 ± 2.03 0.016*
TP 1112.56 ± 445.59 1241.48 ± 466.27 860.59 ± 445.29 843.71 ± 701.18 1024.24 ± 629.40 0.161

LF/HF 1.62 ± 1.03 7.41 ± 2.32 2.09 ± 1.03 2.26 ± 1.17 1.71 ± 0.63 0.000**
HF 317.15 ± 224.59 49.93 ± 29.20 159.15 ± 151.11 213.75 ± 283.70 215.63 ± 166.60 0.000**
LF 361.47 ± 166.29 260.69 ± 123.12 217.13 ± 118.52 354.24 ± 233.02 343.98 ± 211.22 0.107

VLF 410.88 ± 237.39 892.16 ± 338.23 445.56 ± 247.72 294.74 ± 247.34 452.17 ± 266.52 0.001**
ULF 22.06 ± 19.82 38.69 ± 19.65 38.95 ± 39.41 14.25 ± 22.35 25.63 ± 27.08 0.101

HRave: average heart rate; SDNN: standard deviation of all NN intervals; RMSSD: square root of the mean of the sum of squares of differences between adjacent NN intervals; SDSD: 
standard deviation of the successive differences between adjacent NN intervals; NN50: number of pairs of successive NN intervals that differ by more than 50 ms in the entire recording; 
pNN50: percentage of successive NN intervals that differ by more than 50 ms; TRI: total number of all RR intervals divided by the height of the histogram of intervals; TP: total power 
[ULF+VLF+LF+HF], (> 0.4 Hz); LF/HF: Ratio of LF-to-HF power; LF: absolute power of the low-frequency band (0.04-0.15 Hz); HF: absolute power of the high-frequency band (0.15-0.4 Hz); 
VLF: absolute power of the very-low-frequency band (0.0033-0.04 Hz); ULF: absolute power of the ultra-low-frequency band (≤ 0.003 Hz); HY5minB; 5 mins before the HY practice; HY: 
during HY practice; HY end: at the end of the HY practice; HY5minA:5 mins after the HY practice; HY10minA: 10 mins after the HY practice.

ments (p < 0.05). The TRI value was higher at HY5minB than 
HYend and HY5minA (p < 0.05), and HY was found to be higher 
than HY5minA (p < 0.05).

The frequency-domain parameters also had significant al-
terations. LF/HF was noted to be higher at HY than all the other 
ones (p < 0.01). HF was found to be lower during HY than all the 
other ones (p < 0.01), and higher at HY5minB than HY, HYend 
(p < 0.01), and also than HY10minA (p < 0.05). The LF value was 
lower at HYend than HY5minA (p < 0.05). VLF was found to be 
higher at HY than HY5minB, HYend and HY5minA (p < 0.01), 

and HY10minA (p < 0.05). VLF was also lower at HY5minA than 
HY10minA (p < 0.01).

Discussion

The present study tried to achieve two different aims dur-
ing the HY session. First, energy expenditure was measured and 
compared with daily energy expenditure. Secondly, HRV chang-
es were recorded to understand the effects of one-hour HY exer-
cise on autonomic heart functions.

According to the results, TEE was 160.50 ± 9.38 kcal during 
HY, and this was equal to 7.29% of the total daily EE. More im-
portantly, AEE was 109.70 ± 22.12 during HY activity, and this 
result was equal to 26.01% of AEE recorded during the whole 
day. As a result, the participants’ AEE percentage increased 
from 19.16 to 68.35. Energy cost of physical activity can be deter-
mined with different measurements, and one of the most com-
mon ones is MET. MET is defined as 3.5 ml.kg-1.min-1 oxygen 
uptake during physical activity, and people are recommended 
to perform at least 150 minutes of physical activity with the in-
tensity of 3-6 MET per week [21]. The average MET value was 
found to be 1.53 ± 0.19 during a weekday in the current study, 
and it increased to 2.57 ± 0.24 during a one-hour HY session. 
In this respect, HY has energy cost close to walking at 4.5 km/h, 
wind surfing, dancing or non-competitive volleyball playing 
[27]. Considering that HY lasted 60 minutes and had potential 
beneficial effects on physical performance parameters such as 
muscle strength, endurance and flexibility, it could be inferred 
that HY is adequate to meet the physical activity requirements 
even if the MET value is still slightly under 3 MET. When plan-
ning the same HY session only for 3 days per week, the MET.
min.wk-1value would be 462.6 (2.57x60x3), and it would remain 
in the recommended range (450-750 MET.min.wk-1).

There exist other studies in which EE of a yoga session has 
been measured. In many of these studies an indirect calorimeter 
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was used, and usually similar caloric responses were found. Pate 
and Buono [28] compared some physiological responses of nov-
ice and experienced yoga practitioners during a 90-min Bikram 
yoga class, and found that novice practitioners had about 333 
kcal, and experienced 423 kcal energy expenditure at the end of 
the session. The metabolic equivalent of the class was between 
light to moderate intensity, as it was in the current study. Ce et 
al. [29] found the energy cost of 6 asanas (each lasting 5 min-
utes with 5-minute intervals) about 9.7% of VO2max in 10 fe-
male professional yoga practitioners, and considered it as light 
physical activity. In another study, authors stated that profes-
sional yoga practitioners need less oxygen consumption when 
compared to non-yoga practitioners [30]. Mody [31] pointed out 
that the caloric energy cost in six experienced yoga practitioners 
was 230 kcal during 30 minutes of Surya Namaskar. Seeing that 
the total EE was 160.50 ± 9.38 kcal in the present study, Surya 
Namaskar seems to generate more energy cost. Therefore, the 
author suggested a regular Surya Mamaskar program to main-
tain and/or improve body composition and cardiorespiratory 
fitness. Ray et al. [32] investigated the energy cost of 20 male 
experienced yoga practitioners during 37 minutes of HY prac-
tice. The mean MET was between 1 and 2, but during the asanas 
it was > 2. The present study found it to be 2.57 MET. The results 
of both studies are very close to each other, and the reason may 
be the use of the same yoga style. Furthermore, Ray et al. also 
reported that the intensity of the HY session was between 9.9 
and 26.5% of the participants’ VO2max. Similarly, Hagins et al. 
[33] found EE to be 2.5 MET after a 52-minute HY session in 20 
intermediate to advanced level yoga practitioners, and consid-
ered it as low level physical activity. Again, the study on EE in  
a HY session was performed by Clay et al. [34] in 26 female 
yoga practitioners, and the MET value was found to be 2.17 after  
a 30-minute exercise. Another study shows that the energy cost 
of a yoga session can be enhanced by increasing the speed of 
yoga [35]. However, in this case, the pranayama phase (breath 
control, breathing exercises) of a yoga session may be ignored, 
and it can reduce the effects of long-term yoga exercises on the 
parasympathetic nervous system [36, 37]. Because of the fact 
that positive changes gained in cardiac autonomic control, HRV, 
anxiety, depression and stress occur as a result of slow breath-
ing and the meditation phase [13, 15, 38, 39, 40, 41, 42] during 
yoga (also known as yogic breathing), neither practitioners nor 
instructors would prefer to alter it.

In addition to the metabolic parameters such as MET, kcal 
and oxygen consumption, the preset study also recorded the 
HRV parameters in order to observe changes in autonomic heart 
functions. These parameters included HRave, SDNN, RMSSD, 
SDSD, NN50, pNN50, TRI, TP, HF, LF, VLF, ULF and LF/HF. 
Even though it was reported in one study that using HR to deter-
mine oxygen consumption can cause an overestimation in yoga 
[43], HR values could still be used to understand heart-based 
changes and intensity during physical activity. Besides, in ac-
cordance with the ACSM, moderate physical activity should be 
between 64 and 76% of HRmax [27]. The ratio of HRave to es-
timated HRmax is 64.97% during the HY session in the present 
study. When this result is taken into account together with 2.57 
of MET value, it can be said that one-hour HY is equivalent to 
moderate physical activity. This value was recorded as 72.3% for 
the experienced practitioners and 86.4% for the novices during 
Birkam yoga in Pate and Buono’s study [28]. Ce et al. [29] found 
the same value as 45% of the HRmax, and Mody [30] found it 
to be 80% during Surya Namaskar yoga. Similar studies were 
performed in which the subjects participated in a HY session. 
In these studies, the HRave to HRmax ratio was recorded by Ray 

et al. [32] as 52.3-54.5%, by Hagins et al. [33] as 49.4%, and by 
Clay et al. [34] as 56.89%. These results are about 10-20% lower 
than the result observed in the present study. It may stem from 
a longer duration of HY and different poses in the current study.

HRave value was found to be statistically higher during HY 
than all the other ones (p < 0.01), which means that HY increas-
es heart functions. HRave value was also higher at HYend than 
at HY5minA (p < 0.01). This result shows that 5 minutes of the 
meditation process was not adequate for HR to return to the 
initial level, and HR could reach the initial level after 10 minutes 
of recovery (5 minutes of the meditation phase and 5 minutes 
of passive recovery). When examining the time-domain param-
eters of HRV, significant changes in SDNN (p < 0.01), RMSSD, 
SDSD, NN50, pNN50, TRI (p < 0.05) parameters can be seen. 
SDNN was found to be lower at HY5minA than HY5minB and 
HY (< 0.05) and HY10minA than HY5minB, HY, and HYend  
(p < 0.01). These changes mean that the impairment in SDNN 
may not be gradual, and 15 minutes of recovery is not sufficient 
to reach the initial level (5 minutes of the meditation phase 
and 10 minutes of passive recovery). For the RMSSD, NN50, 
and pNN50, the HY5minB was recorded to be higher than all 
the other measurements (p < 0.05), which shows again that 15 
minutes was not adequate for the full recovery. After a decrease, 
the SDSD and the TRI values returned to the initial level at 
HY10minA. Ten-minute passive recovery was sufficient for both 
to reach the initial level. In accordance with the time-domain 
parameters’ results, it can be inferred that practicing HY for one 
hour increases sympathetic activity, and the rise does  not occur 
gradually. Similar changes to the time-domain parameters were 
also observed in the frequency-domain parameters of HRV. The 
LF/HF ratio was found to be higher than all the other measure-
ments (p < 0.01). Being one of the substantial indicators of sym-
pathovagal balance, the decrease in LF/HF showed a significant 
increase in sympathetic activity, and 15 minutes of recovery was 
not efficient. As an indicator of parasympathetic activity, HF was 
lower at HY than all the other ones (p < 0.01). Being a marker of 
increased sympathetic activity, VLF was observed to be higher 
at HY than HY5minB, HYend, and HY5minA (p < 0.01), and 
HY10minA (p < 0.05). There were no significant changes in TP 
and ULF parameters, and the only change found in LF was the 
difference between decreased HYend and HY5minA (p < 0.05). 
Similar to the time-domain parameters of HRV, frequency-do-
main parameters showed increased sympathetic and decreased 
parasympathetic activity after a 55-minute HY session, in which 
the asanas was performed, and neither the 5-minute meditation 
phase nor the 10-minute passive recovery phase (15 minutes in 
total) enabled the subjects to return their initial level. Similar 
changes in HRV values were found by Javorka et al. [44]. Even 
though they observed increased HRV values during a 30-minute 
recovery phase in the supine position after 8 minutes of step 
exercise at a moderate level, the enhancements did not reach 
the resting value.

There are studies in which changes in HRV parameters were 
investigated after a meditation process. In one of them, authors 
compared 20 minutes of meditation (dhyana) with randomly 
thinking, meditative and non-meditative focusing, and found 
that meditation increased parasympathetic activity significant-
ly with an increase in HF, NN50, pNN50, and a decrease in LF 
[45]. Markil et al. [46] investigated the effects of 30-minute 
yoga nidra relaxation alone and after 60 minutes of a HY ses-
sion, and observed some positive changes in HRV parameters in 
both conditions. The HY session was very similar to the one per-
formed in the current study. However, unlike the present study, 
they found increased vagal activity after the relaxation phase. It 
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may stem from a longer resting phase as well as using yoga nidra 
relaxation instead of supine resting. Santaella et al. [47] com-
pared the 20-minute yoga relaxation (savasana) with resting su-
pine position both in hypertensive patients and normotensive 
individuals, and reported yoga relaxation to be more effective 
for enhanced HRV parameters (RR intervals, LFnu, HFnu, and 
LF/HF). Similar changes in LFnu, HFnu and LF/HF parame-
ters were observed even after 10-minute yoga-based relaxation 
when compared with supine rest [48]. Travis and Wallace [48], 
and Travis [49] also stated that transcendental meditation, per-
formed for 10 and 15 minutes respectively, exerts an influence on 
HRV (increased HF value). The results of the above-mentioned 
studies show that a single yoga meditation phase enhances 
HRV. Nevertheless, in the present study, neither the 5-minute 
meditation phase nor the 10-minute supine rest was effective to 
reach the initial level in HRV values after implementing  mod-
erate-level 55-minute HY. Therefore, it would be beneficial to 
prolong the meditation time when faster recovery in HRV is de-
sired.

Conclusions

The energy equivalent of a one-hour HY session was found 
to be light to moderate when the MET value was taken into ac-
count. Besides, according to the % HRmax value, the intensity 
of the HY exercise was moderate at the beginning. Although the 
device used to measure energy expenditure was a metabolic arm 
holter instead of an indirect calorimeter, having similar calor-
ic responses showed that this method could also be used reli-
ably in such sports. Furthermore, using this kind of armband 
instead of an indirect calorimeter allows practitioners to move 
their body much more easily during the activity. In line with the 
increase in % HRmax, HRV parameters did increase during the 
asanas phase, and did not return to initial level after either the 
meditation or passive recovery phase. These results, observed 
both in energy expenditure and heart rate variability parame-
ters, prove that this kind of exercise could be used to maintain 
and/or improve some physical fitness parameters if performed 
at least 3 days a week. Additionally, compared to supine rest, 
yoga breathing and yoga-based meditation can be used by ath-
letes and people who exercise to achieve acute positive improve-
ments in HRV. However, the duration may need to be at least 20 
minutes after moderate physical activity.
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