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Abstract

Background: Autonomic nerve dysfunction has been noted in

type 2 diabetes mellitus (T2DM). It needs not only medical

management but also lifestyle modification. Regular practice of

yoga based deep relaxation technique (DRT) cause improvement

of autonomic nerve function by increasing heart rate variability

(HRV)  in healthy subjects. Objective: To observe the effect of

yoga based DRT on non linear measures HRV by Poincare plot

analysis in T2DM patients. Methods: This prospective

interventional study was done in the Department of Physiology,

Bangabandhu Sheikh Mujib Medical University (BSSMU),

Dhaka in 2016 on 30 female diagnosed T2DM patients aged 50-

55 years with duration of diabetes of 5-10 years. They performed

DRT (20 minutes twice daily) for 3 months. 30 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, non linear HRV parameters were

recorded by a data acquisition device Power Lab 8/35 (Australia)

and Poincare analysis of data was auto generated by Lab chart

software. HRV data of all subjects were collected at baseline

(Pre) and also after 3 months of DRT(Post) in patients as well as

in control without DRT. For statistical analysis, paired and

independent sample t-test were used. Results: The pre-

intervention non linear values of standard deviation of long

axis(SD1) of scatterplots and standard deviation of short axis

(SD2) of scatterplots (p<0.001) and SD1/SD2 ratio (p<0.01) were
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significantly lower in all diabetic patients compared to control.

After 3 months of DRT, there was significant increment in SD1,

SD2 (p<0.001) and SD1/SD2 ratio (p<0.05) compared to their

pre-intervention values. Conclusion: Cardiac autonomic nerve

dysfunction may occur in T2DM and 3 month’s regular exercise

of DRT may improve cardiac autonomic nerve function and

sympathovagal balance in Type 2 Diabetes Mellitus.

Key words: Deep relaxation technique, Autonomic nerve

function, Heart rate variability, type 2 Diabetes Mellitus.

Introduction as well as emotional and spiritual dimensions have

been suggested in recent reports.9-15 Significant

improvement in angina, diabetes, hypertension,

bronchial asthma, insomnia, rheumatoid arthritis

has been observed with trial of these yoga based

relaxation therapy. Deep relaxation technique

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

different other form of meditation have been

studied in different relaxation techniques.14-16 In

accordance with this 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.

Concentrating mind on breathing actually leads

to the state of relaxation of body and mind.14,16,17

During subclinical phase, HRV can help in

perceiving CAN before the disease is

symptomatic.5 This technique is non-invasive,

accurate and generally reproducible.18 Poincare

analysis is the most commonly used nonlinear

measures for clarification of HRV signals.19,20

This method demonstrates complex behavior of

beat to beat variability which cannot be measured

by other methods of HRV.19 The elliptical

dispersion of R-R interval describe the

relationship between two adjacent RR interval in

this analysis, which includes three common

indices those are SD1, SD2 and SD1/SD2. SD1,

SD2 and SD1/SD2 represent parasympathetic

activity, sympathetic activity and autonomic

balance respectively. Reduced autonomic tone

in T2DM is reported in previous studies.3,21,22

There are also reports of improvement of

autonomic activities as a result of regular practice

iabetes mellitus is characterized by

hyperglycemia, which is a metabolic

disorder resulting from impaired insulin

effect.1 This is related with increased

cardiovascular morbidity and also autonomic

neuropathy.2,3 This worldwide health problem

was anticipated that its incidence would increase

to 7.7% by 2030.4 Cardiac autonomic neuropathy

(CAN) which is a subtype of the diabetic

autonomic neuropathy is classified into its a

subclinical and clinical stage.5 The early stage of

CAN or subclinical CAN is depicted by

predominant damage to vagus nerve innervating

the heart with consequent compensatory

increase in sympathetic modulation of the heart

resulting into cardiac autonomic imbalance.6

Accordingly due to both parasympathetic and

sympathetic denervation of heart which may exist

with resting tachycardia, orthostatic hypotension,

exercise intolerance and silent MI clinically CAN

is occured.5-7 Multi-factorial treatment strategy

and life style modification have been advised for

prevention of autonomic dysfunction in patients

with type 2DM in many scientific literature.

Contempt to this report, it cannot be reversed

effectively by any treatment once the feature of

CAN is clinically evident.8 Therefore, it is

important to intervene at its subclinical stage in

diabetic patients.

Improvement of autonomic nerve function by

different type of yoga based relaxation technique

in both healthy volunteers and T2DM which

brings balance in both physical and mental health

D
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of relaxation technique in healthy subjects and

also in some diseases.23-26 The information about

the effect of relaxation technique in diabetic

patients for its autonomic benefit is lacking and

the impact of DRT on HRV by analysis of non

linear measures in T2DM has not yet been

published even though the benefit of relaxation

technique on autonomic function has been tested

in healthy subjects,23-25,27-29   Therefore, the

objective of this study was to investigate the

impact of DRT by poincare analysis of HRV in

T2DM to witness its potential for improvement

of autonomic impairment in T2DM.

Methods

Design & setting

During 2016, the narrated prospective

interventional study was conducted in the

Department of Physiology, Bangabandhu Sheikh

Mujib Medical University, Dhaka. The

institutional review board of BSMMU has

approved the protocol of this study.

Study participants & sampling

Thirty diagnosed female patients of T2DM (age:

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

duration of DM) were enrolled in this study

following criteria of WHO30 by purposive

sampling from the Endocrinology Out Patient

Department, BSMMU, after taking written

informed consent. All these patients were only

under oral hypoglycemic agents in addition to

lifestyle modification. All patients were studied

at baseline before beginning DRT and same

patients were studied after performing DRT for 3

months. Among the relatives and attendants of

patients, hospital staffs and also through

personal contacts; age and physical activity

matched 30 apparently healthy female previously

never exposed to relaxation technique were

recruited as control.

Exclusion criteria

 Subjects with 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.

Data collection

The aim and objectives of the study were

explained and they were encouraged for

voluntary participation. Subsequently, a

thorough clinical examination was done and

family and medical history 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 asked

to report 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 test. 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 non linear

measures of HRV SD1,SD2 and SD1/SD2 was

auto analysed by Lab chart software. Once before

DRT then once after completion of 3 months of

DRT, HRV data of all patients were recorded.

Similarly, data of healthy subjects were recorded

at baseline and after 3 months.

Intervention

The patients were asked to perform DRT twice

daily for 3 months. For this purpose, patients

were trained by demonstrating DRT for twenty

minutes by the researcher. During this session,

the participants laid in supine position with eyes

closed, then each specific part of the body were
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relaxed sequentially from tip of the toes to the

neck with chanting “A-U-M”.15,23 They were

requested to practice the steps twice daily in

peaceful, lighted and well ventilated room at home

and to report to the autonomic lab after 3 months

for HRV data recording.

Statistical analysis

Data were expressed as mean and SE. For

statistical 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. All data were

Analyzed by SPSS for windows, version 22.0 p

value of < 0.05 was taken as statistically

significant.

Results

In this study, all diabetic patients were similar to

non diabetic subjects by mean age but not by

BMI, though not all patients were overweight

(Table I). In diabetic patients, at baseline,

mean±SE resting pulse rate, systolic blood

pressure(SBP) and diastolic blood pressure(DBP)

were significantly (p<0.01, p<0.001) higher

whereas SD1, SD2 and SD1/SD2 were

significantly (p<0.05, 0<0.001) lower in T2DM

compared to control subjects (Table I and II).

Again after 3 months of DRT, the resting pulse

rate, SBP and DBP significantly decreased

(p<0.01, p<0.001) in T2DM and found close to

that of control subjects (Table I). On the other

hand, the values of SD1, SD2 and SD1/SD2

significantly (p<0.001) increased in T2DM

compared to baseline values but SD1, SD2 were

significantly different from control but SD1/SD2

reached close to control value.

Table I: General characteristics in different groups (N=60)

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

Baseline After 3 months Baseline After 3 months

Age (years) 51.03±0.31 - 51.62±0.46 -

BMI (hg/m2) 22.88±0.38 - 25.97±0.60* -

Pulse (bpm) 81.23±1.05 74.61±0.26 86.50±0.86** 75.76±0.71#$$

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

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

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

t-test. BMI= Body mass index; SBP= systolic blood pressure; DBP=diastolic blood pressure; (*= 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<0.01; $$=p<0.001; N = number of subjects.)

Table II: Non linear measures of HRV in different groups (N=60)

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

Baseline  after 3 months Baseline  After 3 months

SD1  22.4±1.33    24.68±1.33 7.59±0.70**  19.43±1.71#$$

SD2 57.39±0.70    60.57±1.82 27.94±2.56**  52.01±1.75##$$

SD1/SD2  0.39±0.02     0.40±0.02   0.27±0.02*  0.37±0.02$

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

t-test. SD1= Standard deviation of short term RR interval variability, SD2= Standard deviation of long term RR

interval variability, SD1/SD2 ratio= Ratio of short term and long term RR interval variability. (*= control baseline

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

months; * =p <0.05; **=p<0.001; #=p<0.05; ##= p<0.01; $= p<0.05; $$=p<0.001 N=number of subjects.)

J Bangladesh Soc Physiol.  2025, June; 20(1): 32-38 35

HRV after deep relaxation in T2 DM Rahman & Ferdousi



Discussion

According to the assessment of the present

study, cardiac autonomic nerve function in

diagnosed Type 2 diabetic patients (T2DM)

before and after deep relaxation technique for 3

months by analysis of non-linear measures of

HRV and compared these results with control.

Significantly higher value of BMI in T2DM

patients in this study compared to control group

resemble to the observations in other similar

study.31-33 They suggested that BMI did not

show any significant relationship with any of

the HRV parameters in a correlation analysis in

all groups of subjects.

In this study, the significant higher baseline

values of pulse rate, SBP and DBP in diabetic

patients compared to control indicate relatively

higher sympathetic action in T2DM. DRT for 3

months reversed all these values towards

parasympathetic predominance.

Higher values of pulse rate, SBP, DBP and lower

values of SD1, SD2 and SD1/SD2 in diabetic

patients in the recent study specify autonomic

imbalance towards sympathetic

predominance.32,34-39

After 3 months of DRT exercise, the significant

decrement of pulse rate (12.42%), SBP (05.84%),

and DBP (10.86%) in diabetic patients suggest

improvement of cardiac autonomic nerve function

which is consistent with findings of other

investigators in healthy subjects after performing

DRT and also in diabetics where diabetic patients

performed slow breathing exercise.11,39

The significant increment of post exercise values

of SD1 (155.99%), SD2 (86.15%) and SD1/SD2

(37.04%) was reported in this study which

suggested improvement of autonomic harmony

has been achieved by DRT. Though the value of

SD1 and SD2 in DRT group after 3 months did

not reach close to control group but SD1/SD2

was near to control and there was no significant

difference in this parameter of autonomic balance

between DRT group and control. These findings

concluded that reduced parasympathetic and

increased sympathetic activity in diabetic

patients was effectively improved by intervention

with DRT.

The exact mechanism involved in the autonomic

response to this kind of yogic relaxation response

has not been clearly explained. 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.16,40-43

Conclusion

From this study, it can be concluded that

impairment of autonomic balance with

sympathetic predominance in T2DM  was

counterbalanced by exercising DRT for 3 months.

Therefore, it is obvious that regular performance

of deep relaxation technique is an effective

measure to improve autonomic imbalance in its

subclinical stage and can delay and prevent

clinical autonomic neuropathy in Type 2 diabetes

mellitus.
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