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Effect of Deep Relaxation Technique on Cardiac Autonomic

Dysfunction in Type 2 Diabetes Mellitus

Farhana Rahman1, Sultana Ferdousi2

Abstract

Background: Type 2 Diabetes Mellitus (T2DM) may be associated with autonomic dysfunction.

Performance of deep relaxation technique (DRT) may cause upturn of this deranged nerve function.

Objective: To evaluate the impact of DRT on cardiac autonomic nerve function by analysis of time

domain series of Heart Rate Variability (HRV) in T2DM patients. Methods: This prospective study was

carried out on 30 female T2DM patients aged 50-55 years with duration of diabetes of 5-10 years

enrolled from the Out Patient Department of Endocrinology, Bangabandhu Sheikh Mujib Medical

University, Dhaka. They performed DRT (20 minutes twice daily) for 3 months. Thirty apparently

healthy female with similar age  who did not perform DRT or any other form of exercise, were included

as control. To assess the cardiac autonomic nerve function, time domain measures of HRV of all

subjects were recorded by a data acquisition device Power Lab (Australia). HRV data of all subjects

were collected at baseline (pre) and also after 3 months(Post). For statistical analysis, paired and

independent sample t-test were used. Results: The pre-intervention values of resting HR was

significantly higher (p<0.001) and mean R-R interval, SDRR, CVRR, SDSD, RMSSD and pRR50% were

significantly lower (p<0.001) in all diabetic patients compared to control. After 3 months of DRT, there

was significant decrement in resting mean heart rate (p<0.01) and significant increment in mean R-R

interval, SDRR, CVRR, SDSD, RMSSD and pRR50% (p<0.001) compared to their pre-intervention

values. Conclusion: Cardiac autonomic nerve dysfunction may occur in T2DM and 3 months regular

practice of DRT mayy significantly improv cardiac autonomic nerve function with parasympathetic

dominance.

Keywords: Deep relaxation technique, Autonomic nerve function, Heart rate variability, type 2 Diabetes

mellitus.
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Introduction be clinically apparent or in apparent.3 Subclinical

CAN does not manifest any symptoms of CAN

and clinical CAN may be manifested by resting

tachycardia, orthostatic hypotension, exercise

intolerance and silent mayocardial ischemia.4

Once the feature of CAN is clinically evident, it

cannot be reversed effectively by any treatment.5

Therefore, it is plausible to intervene at its

subclinical stage in diabetic patients.Received 09 Jan. 2018; Accepted 15 April 2018

ype 2 diabetes mellitus (T2DM) is the

most widely recognized type of

diabetes.1 Cardiac autonomicT
neuropathy (CAN) is the most prominent focus

of diabetes because of the life-threatening

consequences of this complication.2 CAN may
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In recent days, various relaxation techniques

demonstrated promise to help to cope with

various stress related health problems to  such

as-cancer and pain.6 Significant improvement in

angina, diabetes, cardiac arrhythmias,

hypertension, bronchial asthma, insomnia,

rheumatoid arthritis has been reported with trial

of these yoga based relaxation therapy.7 Among

relaxation techniques, deep relaxation technique

(DRT), cyclic meditation (CM), Shavasan and

different form of meditation have been studied

by several investigators.8-10 In addition, DRT has

been ascribed as a procedure of  meditation in

which the subject adopts a posture comfortable

for him/her usually in supine posture with eyes

closed. Then he/she focuses mind on breathing

which leads to the state of relaxation of body

and mind.7,9

Assessment of HRV has been recently

recognized  as a tool to predict subclinical CAN

before the disease is symptomatic.3,11 It is non

invasive, accurate and generally reproducible

technique.12 Mean heart rate (HR), mean R-R

interval, standard deviation  of RR interval

(SDRR), the coefficient of variation of the RR

interval (CVRR), the standard deviation of the

differences of successive RR intervals (SDSD),

square root of mean squared differences of

successive RR intervals (RMSSD) and the

proportion derived by dividing number of RR

interval > 50 ms by the total number of RR

interval (pRR50%) are considered as time domain

measures for  HRV measurement in which mean

HR, SDRR are the net interaction of both

sympathetic and parasympathetic nerve

function activity and mean R-R interval, CVRR,

RMSSD, SDSD and pRR50% reflect cardiac

parasympathetic modulation.13-18 Type 2

diabetic patients has been found associated

with decrement of cardiac parasympathetic

activity.12,13-15,19-20

There are reports of improvement of autonomic

nervous activities as a result of regular practice

of relaxation technique in healthy subjects.21-26

Significant increment of SDRR, mean R-R interval,

RMSSD, pRR50% in healthy volunteers after

practicing relaxation technique has been reported

and significant reduction in resting HR in healthy

volunteers as well as in ischemic heart disease.21-

26 On the contrary, no change in mean HR, SDRR,

RMSSD and pRR50% after practicing relaxation

technique for 3-15 years in healthy volunteers

and for 1 week in T2DM was also reported.27-28

Though, the benefit of relaxation technique on

autonomic function has been tested in healthy

subjects,21,23-27 the information about the effect

of relaxation technique in diabetic patients for it

autonomic benefit is lacking and the effect of

deep relaxation technique on HRV in sedentary

female was investigated26 but the data on effect

of  deep relaxation technique on HRV in T2DM

has not been published yet. Therefore, this study

has been designed to evaluate the impact of DRT

on autonomic tone in patients with T2DM so

that the outcome can be used to suggest ii as an

adjunct to typical treatment strategy for T2DM

to improve the cardiac autonomic dysfunction

and also to reduce cardiovascular & cardiac

autonomic neuropathy, morbidities, long term

complications and ensure healthy life in diabetic

patients.

Methods

This prospective study was conducted during

2016 in the Department of Physiology,

Bangabandhu Sheikh Mujib Medical University,

Dhaka. The protocol of this study was approved

by the institutional review board of BSMMU.

This study enrolled 30 diagnosed female patients

of T2DM following criteria of WHO29 (age: 50 to

55 years; HbA1C: 5-10%; 5 to 10 years duration

of DM) by consecutive sampling from the

Endocrinology Out Patient Department, BSMMU,
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after taking written informed consent. All these

patients were only under oral hypoglycemic

agents in addition to lifestyle modification. They

were studied at baseline before beginning DRT

and same patients were studied after performing

DRT for 3 months. Age and physical activity

matched 30 apparently healthy female previously

never exposed to relaxation technique were

recruited as control among the relatives and

attendants of patients, hospital staffs and also

through personal contacts.  HRV data of all

patients were recorded once before DRT then

once after completion of 3 months of DRT.

Similarly, data of healthy subjects were recorded

at baseline and after 3 month. History of DAN,

T1DM, diabetic retinopathy, nephropathy,

hypertension, coronary artery diseases, epilepsy,

migraine, psychiatric disorders, respiratory

disorders, hypo & hyperthyroidism, consuming

drugs with effect on autonomic nervous system

function, yoga practitioners and athletes were

excluded. The aim and objectives of the study

were explained and they were encouraged for

voluntary participation. Subsequently, a

thorough clinical examination was done and a

detail family and medical histories and also

physical activity status were recorded in a

prefixed data schedule.

For HRV recording, the finally selected subjects

were prepared from one day prior to the test.

They were advised to take their meal by 9.00 p.m.

and have sound sleep and avoid any physical or

mental stress and also sedative medications. In

addition, they were advised to take light breakfast

in the morning without tea and coffee and to

attend at the Autonomic Nerve Function Test

Laboratory in the Department of Physiology of

BSMMU between 9.00 a.m. to 11.00 a.m. on the

day of examination. For HRV measurement, the

room temperature of the Autonomic Lab was

maintained around 25ºc-28ºc and the subject was

allowed to sit for 15 minutes to adjust with the

lab conditions. Then, ECG was recorded on Lead

II for 5 minutes, by Power Lab 8/35

(ADInstrument, Australia) from which measures

of HRV was analysed by Lab chart software.

The patients were asked to perform DRT twice

daily for 3 months. For this purpose, a training

session was provided to group of selected

patients where the researcher demonstrated the

procedure by acting DRT for twenty minutes to

patients and then supervise their performance

and ensure that they can act independently at

home. During this session, the participants laid

in supine position with eyes closed, then each

specific part of the body were relaxed sequentially

from tip of the toes to the neck with chanting “A-

U-M”.10,21 They were requested to practice the

steps twice daily in peaceful, lighted and well

ventilated room at home.

Data were expressed as mean and SE. SPSS for

windows, version 22.0 was used for data analysis.

Independent sample t-test was done to compare

the mean values between control and T2DM at

their baseline and after 3 months and also paired

sample t-test was done to compare mean values

of data between before and after intervention

with DRT. p value of < 0.05 was taken as

statistically significant.

Results

In this study, the baseline resting pulse rate, SBP,

DBP, and mean HR  were found significantly

higher (p<0.01, p<0.001) whereas mean R-R

interval, SDRR, CVRR, SDSD, RMSSD and

pRR50% were found significantly lower (p<0.001)

in T2DM compared to non diabetic control

subjects (Table I and II). Again, after 3 months of

DRT, the mean values of SBP, DBP, mean HR,

mean R-R interval, SDRR, SDSD and RMSSD were

significantly improved (p<0.01,p<0.001) in T2DM

and  found close to that of non diabetic control

subjects. Although values of CVRR, pRR50% had

been improved in diabetic patients after DRT but

these were not similar to control subjects (Table

I and II).

24 J Bangladesh Soc Physiol.  2018, June; 13(1): 22-28

Effect of DRT on Autonomic function in T 2 DM Rahman & Ferdousi



25

Table I: General characteristics in different groups (n=90)

Parameters                      Control (n=30)                      T2DM (n=60) Change

Baseline after 3 months Baseline after 3 months %

Pulse (bpm) 81.23±1.05 74.61±0.26 86.50±0.86** 75.76±0.71$$    -12.42%

SBP(mm of hg) 124.84±1.19 121.61±1.30 130.88±1.14** 130.96±1.33$    -05.84%

DBP(mm of hg) 76.35±0.85 72.97±0.79 83.97±1.00** 84.61±0.10$$    -10.86%

Data were expressed as mean ± SE. Statistical analysis was done by independent sample t-test and

paired sample t-test. SBP= systolic blood pressure; DBP=diastolic blood pressure; (*= control baseline

vs T2DM baseline; $= T2DM baseline vs T2DM after 3 months; **=p<0.001; $=p<0.01; $$=p<0.001;

n = number of subjects.)

Table II: Time domain measures of HRV in different groups (n=90)

Parameters                             Control (n=30)                              T2D M(n=60) Change

   Baseline after 3 months Baseline after 3 months %

Mean HR  (bpm) 73.05±0.87  70.33±0.97 84.31±1.61** 74.81±0.83$ -11.26%

R-R interval(sec)   0.83±0.00    0.84±0.01 0.71±0.01** 0.83±0.01$ +16.60%

SDRR(ms) 44.20±1.58     42±1.29 19.22±1.37** 40.17±1.53$$ +109%

CVRR   0.05±0.00    0.05±0.00   0.02±0.00** 0.04±0.00#$$ +80.77%

SDSD (ms) 31.69±1.88   34.01±1.91  10.73±0.99** 30.60±1.80$$ +185.18%

RMSSD (ms) 31.65±1.88   34.00±1.92  10.72±0.99** 30.59±1.80$$ +185.35%

pRR50% 11.84±1.77   13.61±0.02   0.51±0.00** 5.03±0.01#$$ +886.27%

Data were expressed as mean ± SE. Statistical analysis was done by independent sample t-test and

paired sample t-test. SDRR = Standard deviation of RR interval; CVRR= Coefficient of variation of the

RR intervals; SDSD= Standard deviation of differences between successive RR interval; RMSSD=

Square root of mean of squared differences of successive RR interval ; pRR50%=  Number of RR

interval differing by > 50 ms from adjacent intervals divided by the total number of RR intervals  (*=

control baseline vs T2DM baseline; #= control after 3 months vs T2DM after 3 months; $= T2DM

baseline vs T2DM after 3 months; **=p<0.001; #= p<0.001; $= p<0.01; $$=p<0.001 n=number of

subjects.)

Discussion

In the present study significantly higher values

of mean HR and significantly lower values of

mean R-R interval, SDRR, CVRR, SDSD, RMSSD

and pRR50% suggest higher sympathetic tonic

discharge and lower cardiac vagal tone in all

diabetic patients before intervention were almost

similar to the results of other investigators.14,19,30-

34 It is interesting to note that after 3 months of

regular practice of DRT the diabetic patients

showed significant improvement of autonomic

nerve function supported by significant decrease

in mean HR (11.26%) and significant increase in

mean R-R interval (16.60%), SDRR (109%),
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CVRR(80.77%), SDSD (185.18%), RMSSD

(185.35%) and pRR50% (886.27%). These results

were consistent with other studies conducted to

observe the effect of DRT on cardiac autonomic

nerve function but they observed in healthy

subjects.21,23-26

In addition, DRT also showed  very good

improvement in some other measures of

parasympathetic tone by substantial increase in

post intervention data of CVRR, SDSD and

RMSSD which further intensifies the evidence

of improvement of cardiac parasympathetic tone

in T2DM.

To summarize, results of this prospective study

showed the impaired  autonomic nerve function

activity in T2DM patients and reversal of this

autonomic nerve dysfunction was evident by

regular practice of DRT for 3 months causing

markedly increased parasympathetic activity

almost similar to that in healthy non diabetic

people.

The exact mechanism involved in the  autonomic

response to this kind of yogic relaxation response

has not been clearly delinated. But the body of

literature review proposed, the highly focused

attention and willful muscle relaxation which is a

part of the procedure of DRT probably created

an integrated hypothalamic response by neural

signal from increase activation of pre frontal

cortex (PFC), anterior cingulated cortex (ACC)

and other part of limbic system with a

consequence of parasympathetic predominance

in the diabetic patients.7,9,35-43 From the above

feature it is apparent that DRT have been found

to exert profound effect on restoration of

autonomic balance to reduce cardiovascular &

cardiac autonomic neuropathy, morbidity and

thus ensure healthy life in type 2 diabetic patients.

Conclusion

From this study it can be concluded that there

was dysautonomia characterized by depressed

parasympathetic in T2DM which was counter

balanced by exercising DRT for 3 months.

Therefore, it is evident that regular performance

of deep relaxation technique is an effective

measure to improve autonomic nerve dysfunction

in its subclinical stage and can delay and prevent

clinical autonomic neuropathy in type 2 diabetic

mellitus.
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