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Effect of Deep Relaxation on Heart Rate Variability in
Sedentary Females
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Abstract

Background: Sedentary lifestyle is associated with low heart rate variability (HRV). Deep Relaxation
Technique (DRT) increase HRV which reduces the risk of coronary heart diseases. Objectives: To
assess HRV after practicing DRT to find out it’s effect on cardiac autonomic nerve function in sedentary
subjects. Methods: This cross sectional study was carried out in the Department of Physiology,
Bangabandhu Sheikh Mujib Medical University between July 2012 and June 2013 on 30 apparently
healthy sedentary females aged 25-35 years (study) who were practicing DRT with 3 months duration.
For comparison, age and BMI matched 30 apparently healthy sedentary females who had no experience
of relaxation technique (control) were also studied. Both groups were selected from the sedentary
housewives by personal contact. The study subjects were the participants in a private yoga center in
Dhaka. HRV was assessed by a Polygraph. Statistical analysis was done by Independent Sample t-
test. Results: Resting mean heart rate (p<<0.001) was significantly lower and mean R-R interval and
SDNN (p<0.001), RMSSD (p<0.05) were significantly higher in the relaxation group than the control
group. Conclusion: DRT improves cardiac autonomic nerve function with parasympathetic dominance
in sedentary females.
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Introduction

elaxation is a positively perceived state
R or response in which a person feels
relief of tension or strain.! European
Society of Cardiology defined relaxation as to

induce a reduction of tension within individual
without using external means.?

Relaxation techniques are useful in stress
management. It can help to cope with various
health problems related to stress, such as cancer
and pain.? It can also significantly improve
angina pectoris, cardiac arrhythmias,
hypertension, diabetes, bronchial asthma,
anxiety, insomnia, rheumatoid arthritis.*
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Most common forms of relaxation techniques
include progressive muscle relaxation, meditation,
yoga, visualization and deep relaxation technique
(DRT) which in the form of meditation induces
quiet state in mind.3-> Among the different yoga
based relaxation techniques, effects of deep
relaxation technique (DRT), cyclic meditation
(CM) and different forms of meditation have been
studied by several investigators.’

European Society of Cardiology reported that
relaxation technique had been used in cardiac
rehabilitation since 1970%. A study reported
recovery of seriously ill cardiac patients through
relaxation and dietary modification.”
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Relaxation practice has earned popularity in
Bangladesh. Good cardiac health and
multisystem benefits among the people practicing
relaxation technique has been recognized.*7-

Several researchers investigated the effect of
relaxation response on cardiac autonomic nerve
function by assessing heart rate variability
(HRV).It is a non invasive procedure to quantify
the influence of autonomic nervous system on
heart.!0

HRYV analysis is a worldwide accepted technique
to measure variations of instantaneous heart
rate as well as the R-R intervals.!” Common time
domain measures include mean NN (RR) interval,
mean heart rate (HR) standard deviation of NN
interval (SDNN) and square root of mean squared
differences of successive NN intervals
(RMSSD).!% Theses measures reflect cardiac
parasympathetic modulation.Research evidences
reported that relaxation may induce an increase
in parasympathetic outflow along with a decrease
in sympathetic activity. It is associated with higher
heart rate variability (HRV) with reduced risk of
coronary heart diseases.>?

Significant reduction in resting HR in patients
with ischemic heart disease as well as healthy
volunteers and higher RMSSD in healthy females
after practicing relaxation technique has been
reported.>!!"13 Again, no change in HR after
relaxation technique in healthy volunteers after
practicing yoga for 3-15 years was also
reported!4.Sedentary lifestyle has been found to
be associated with decrement of cardiac
parasympathetic activity.!3-16

In Bangladesh, the effect of sedentary life style
on cardiac autonomic nerve function was
investigated by comparing HRV between
sedentary adolescents and adolescent athlets
and also between adult heavy workers and adult
sedentary people.!3"15:17 But the effect of
relaxation technique on HRV in sedentary
subjects was not investigated. Assessment of
the effect of relaxation technique on these cardiac

autonomic nerve function parameters in
sedentary subjects may be helpful as a preventive
measure against the risk of unfavorable cardiac
health.

Therefore, this study has been designed to assess
the effects of relaxation technique on cardiac
autonomic nerve function activity by analyzing
the HRV in sedentary females in order to find out
its role in reducing cardiovascular morbidity and
mortality in this group of people.

Methods

This cross-sectional study was carried out in the
department of physiology of Bangabandhu
Sheikh Mujib Medical University between July
2012 to June 2013. Institutional review board
approved the protocol. 30 apparently healthy
sedentary females, aged from 25-35 years who
were experienced with DRT for 3 months were
selected as study group (Group B) and 30 age
and BMI matched sedentary females previously
never exposed to relaxation technique were
selected as control group (Group A). Control
subjects were selected from the sedentary
housewives in and study group from the
sedentary housewives with previous experience
of practicing DRT for 3 months from a private
yoga center in Dhaka city. Any subject suffering
from systemic diseases, obesity, psychic disorder
and drug users specially drug affecting nervous
system were excluded from the study. The aim
and objectives of the study were

explained and they were encouraged for
voluntary participation. A written informed
consent was taken from each subject. A thorough
clinical examination was done and personal
history of all subjects were recorded in a prefixed
data schedule. The subject was also advised to
avoid tea or coffee at breakfast and to attend at
the Autonomic Nerve Function Test Laboratory
of the Department of Physiology of BSMMU
between 9:00 am to 11:00 am on the day of
examination. Then the subject was kept under
complete bed rest in supine position for 20
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minutes in a cool and calm environment at the
laboratory.

During this test period, she was restricted to
talk, eat, drink, any physical or mental activity
and even sleep. Then a 5 minutes ECG recording
was taken in resting supine position and the
time domain measures of the HRV were obtained
by a digital polyrite. All data were expressed as
mean + SD. Statistical analysis was performed
by using SPSS for windows version 16.0.
Independent Sample t-test compares the mean
of time domain measures between groups. P
value < 0.05 was accepted as level of
significance.

Results

Subjects of two groups were matched for age
and BMI but the resting pulse rate (p<<0.001),
DBP (p<0.01) and SBP (p<0.01) were significantly
lower in group B than those of group A.(Table I).

Table I : Mean + SD of General characteristics in
different groups (n=60)

Parameters Group A GroupB  p value
(n=30) (n=30)
Age 299743.02  29.0043.05  >0.05
(25-35) (25-35)
BMI 2175187  21.10£1.64  >0.05
(19.05-24.90)  (19.04-24.70)
Pulse 7147678  7190£5.60 <001
(bpm) (68-88) (65-86)
SBP 116.30+2.65 11327+£3.70 <001
(mmofHg) (110-118) (105-118)
DBP 75304339 72204416 <001
(mmofHg) (65-78) (68-78)

Figures in parentheses indicate ranges. SBP=Systolic
blood pressure, DBP=Diastolic blood pressure BMI =
Body Mass Index, Group A=Non relaxation group,
Group B= Relaxation group

The mean values of heart rate (p<0.001) was
significantly lower whereas SDNN (p<0.001) and
RMSSD (p<0.05) and R-R interval (p<0.001) were
significantly higher in group B than those of
group A. (Table II).

Table II: Mean + SD of Time domain measures of
HRV in different groups (n=60)

Parameters  Group A GroupB  p value
(n=30) (n=30)

MeanR-R  0.65+0.05 0.83£0.07  <0.001

interval (Sec)(0.56-0.73) (0.71-0.93)

MeanHR = 79.60£596  72.67+4.97 <0.001

(bpm) (70-88) (65-84)

SDNN 37944865  54.61£8.58 <0.001

(ms) (2691-57.88) (43.25-74.02)

RMSSD45.05+23.22 58.14+19.70  <0.05

(ms) (19.78-105.57) (20.13-95.56)

R-R = Interval between successive QRS complex, Sec
=Second, HR = Heart rate, SDNN=Standard deviation
of NN intervals, ms = millisecond, RMSSD= Square
root of mean squared differences between adjacent NN

intervals

Discussion

The present study assessed mean R-R interval,
mean heart rate, SDNN and RMSSD which reflect
cardiac vagal activity in sedentary females to
observe the influence of practicing DRT on
cardiac autonomic nerve function in sedentary
life style.!? In this study, higher mean R-R interval,
SDNN and mean RMSSD and lower heart rate
were found in the sedentary females who
practiced DRT than those of the non relaxation
group. There was no published data available to
compare these findings.

In this study, the values of HRV measures in the
sedentary females practicing DRT suggested
increased cardiac vagal modulation in the
subjects of the present series. Though the exact
cause of this change under DRT is not clear but
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literature proposed, increased beta receptor
responsiveness,'® activation of the neural
network*>-19-24 may be responsible for the
changes in cardiac autonomic nervous activity
associated with deep relaxation technique, but it
is difficult to comment on this, as the above
mentioned parameters were not possible to
measure in the subjects of the present series.
Therefore, the exact mechanism involved with
increased cardiac parasympathetic activity in
deep relaxation technique practitioners cannot
be revealed from this type of study. From the
above feature it is apparent that DRT may play
an important role by modifying cardiac autonomic
nervous activity towards parasympathetic
dominance to maintain cardiovascular health and
thus to prevent cardiac morbidity and mortality.

Conclusion

From this study it can be concluded that cardiac
vagal activity may be increased in subjects who
practice deep relaxation technique. Therefore,
deep relaxation technique may be beneficial to
maintain cardiac health and in preventing the
occurrence of cardiovascular diseases in this
group of females.
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