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ABSTRACT
Background

Patients with type 2 Diabetes Mellitus (DM2) maywéautonomic imbalance. Studies have found thatianus
influences the autonomous nervous system. Theteadfdodian music on the autonomous imbalance efghtients with
DM2 has not been investigated so far. The presadysims at comparing the difference of the effdcctive and silent
music interventions on the activation coefficiesitigws the autonomous balance) of DM2 patients uSiag Discharge

Visualization (GDV), a technique of imaging photliight.
Methods and Materials

The study design is a single group repeated meagueepost design with two kinds of music (activel ailent)
intervention. Written consent was obtained from plaeticipants of Arogyadhama, the holistic healtimie of SVYASA,
a Yoga University, Bangalore, South Karnataka. Tee duration for both the interventions was 45ewch.
29 participants (mean age + SD, 56.83 + 7.85) nmeaf age + SD, 57.75 + 8.24) and women (mean ag® +
54.78 + 6.89) were analyzed using SPSS.

Results

Both the interventions showed significant effect @@V parameters. But, there was a significant diffee
(p = 0.007) in the effect between the two typesntérvention. It appears that silent music inteti@n (SMI) lead to

boredom compared to active music intervention (AMI)
Conclusions

A single session of AMI achieved the significantioge in the parameters towards improvement in &adttn

condition which may be helpful in achieving autormars balance of the DM2 patients.
KEYWORDS: Autonomous Imbalance, GDV, Music Intervention, &#Diabetes Mellitus

INTRODUCTION
Background

There are 62.4 million people living with diabebedndia and the growing prevalence of DM2 is a@naoncern
for the individual as well as the government (In&tional Diabetes Federation, (IDF, 2013). Lackseff efficacy to

change life style and manage stress contributpedo control of DM (Alipour et al 2012).
Stress and Diabetes

The autonomic imbalance that results from inadexjusitess coping skills leads to several complioatio
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(McEwen, 2007) in diabetics. This imbalance lead$ only to an array of distressful symptoms suchpassistent
tachycardia/ bradycardia, digestive disturbanckslder problems but also contributes too many letbenplications like
nephropathy, neuropathy and/ or retinopathy th&ultdrom long term narrowing of the blood vesg&led| and Seaquist,
2008).

Stress Management in DM

Several stress management techniques have beeénndtle varying results both in diabetes and otlifer dtyle
diseases. Among these, exercise therapy has beed fo be effective as it brings about autonomiarze by increasing
parasympathetic tone and decreasing sympathefidtadRoutledge et al., 2010). Heat and massageatty decreased
serum cortisol in healthy adults pointing to reduetin stress levels (Lee, Y.-H., Park, B. N. R.,K8m, S. H. (2011).
Meditation reduced sympathetic activity and inceshparasympathetic activity in healthy male sulsj€dilles et al.,
2013).Yoga with combined physical postures, breatltechniques and meditation when used as an adjukarapy,

reduced the autonomic dysfunction in patients wéfractory epilepsy (Satyaprabha et al., 2008).
Music Therapy for Stress

The beneficial effects of Music as an art therapynanage stress has been recognized since nirggeenties
(American Association for Music Therapy, 1970). &@hg music reduces not only subjective anxietyt, &lso the
potentially harmful stress reactions (Wendy, Nik&yRichard, 2001). Subjective anxiety reduced immal healthy men
and women after listening to relaxing music (KnighRichard, 2001). State anxiety reduced in thelsiits after exposure
to a stressor (Labbe, Schmidt, Babin, Pharr, 20Béth joyful and relaxing musitogether and independently with
different combinations reduced hyperglycemia (Cj@&gH 2).

GDV as a Measure of Stress

Measurement of stress has been a major challengphysiologists. Over the past two decades several
psychological tools have been used starting fromsdhthat document the stressful life events toetibat document the
perception of stress by the individual. Heart ratgability, derived from Electrocardiogram recarisone of the accepted
objective methods of measuring the responses duteomic nervous system to stress (Thayer 2@&L&chnique called
gas discharge visualizer (GDV) that can detect ahatities in the physiology and the effects of sér@n autonomic
balance, by tracking the changes in photon emiskmn the body surface has been investigated oseeral years by
Korotkov et al. GDV is a technique of imaging theofonic light caused by the ionization of gas muoles around any
object produced by the excited electronic emisfiom the object created under a low electrical eniriof high frequency
(1024 hertz) and high voltage ( 10 KV) (Korotko@Q2).

Studies on GDV

Studies have shown that GDV is sensitive to bothghysiological changes and also changes in enmieoh
Korotkov et al observed by a series of experimemtsnusical performances using remote sensors of @iferences
were observed in area, intensity and entropy ofthéronment during the performance compared tcithe of interval.
(Korotkov, 2009). Significant changes in area amerisity were observed after music therapy in ptdisvith different

ailments as compared to normal volunteers (Gib2004).
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GDV to Measure Autonomic Balance

The images captured by using some filters have hsed to assess the physiological changes duriegsst
Cioca et al compared different variables from the\MGoutput with that of HRV and demonstrated goodrekations
between some of the outputs (Activation Coefficifmdim GDV with that of autonomic balance (LF/HRiod of HRV
(Cioca, 2004). Korotkov et al have used GDV measerds to assess autonomic balance (activationiciesi) before

and after Osteopathy based relaxation treatmerstfess management (Korotkov et al., 2012).
Need For Present Study

There are studies that have shown the benefitsusiartherapy in reducing stress in normal healtlgnrand
women (Knight & Richard, 2001), students after theosure of a stressor (Labbe, Schmidt, Babin, rPR&07) and
elderly demented patients (Sakamoto, Ando, & Tsu2@13). There are no studies that have lookeleaeffect of music
therapy in diabetics as measured by GDV. Henceptheent pilot study was designed to assess changagonomic

balance after music therapy in patients with DMdgishis new technology of GDV measurement.
Aim

To find out the effect of music on the patientshwiifpe? diabetes.
Objectives

To find out the effect of active and silent musiterventions on the coefficients of activationgiial area and
front projection form and entropy, which are sonfiche parameters of GDV. Activation coefficient gi®the autonomic
balance, integral area shows the adaptability efsiystem to the internal and external influenceso 4listance between
the ideal image and the image drawn shows the gdrfeage. Form coefficient gives an account of dbaservation and

depletion of energy in the system. The internabidisrliness or chaos can be measured with entropy.
MATERIALS AND METHODS

The study design is a single group repeated meapueepost design with two kinds of music interi@mt One is
AMI and the other is SMI conducted at Arogyadharttee holistic health home of SVYASA, a Yoga Univéysi

Bangalore, South Karnataka, India.
Inclusion Criteria

Patients with type2 diabetes willing to participatehe study of both genders in the age rangebab370 years

who came from different parts of India for treatmketween May and July 2013 were recruited.
Exclusion Criteria

Participants with fingers having obvious visiblsies such as cuts or cracks, moles or tattoos,nember of

fingers than the normal, hearing and speech impas®vere back-ache and skin irritation were exadudom the study.

The project was approved by Dr. R. Nagaratna (Chiefdical officer) of Arogyadhama (health home).
The written consent was obtained from the partitipdefore conducting the experiment and the deapdie data forms

were filled by them.
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Methods -Procedure

The experiment was conducted on the first day (A&HYl second day (SMI) of the arrival of the paptits,
on both the days from 5.45 to 6.30p.m. The interfee of yoga was negligible. The participant wagmgithe time of 5
min to sit and settle down mentally. The participaas asked to keep his each finger of both thelfiaone by one on the

glass plate of GDV and the images were capturediyilt CCD camera.
Intervention

Five participants were taken in each batch of Axd &MI. A wash out period of a day was given betwte
two exposures. The AMI session had singing devatisangs in lead and follow manner. (Choir singémgpances positive
emotions (Kreutz et al., 20D4Group singing enhanced mood and coping with paiar{ia T. Kenny and Gavin Faunce,
2004).Group singing improved the mental health and weihg. (Clift et al., 2010). The participants alsmg the songs
of their own choice. Listening to preferred muséciased agitated behavior in older people withesiian (Christina and
Marie, 2005). The individual singing of the panpiahts was followed by 10 minutes listening to reedr flute music of
Hariprasad Chourasia without rhythm in raag DarBamada. Darbari Kanada (Hindustani) is used feotlenal singing
and it is of shanta (calming) rasa.( Ravikumar,2Qq0 122, 130)

The SMI session consisted of writing the experisngemusic, likes and dislikes of music and thegsothey

know (check list was provided) followed by listegito 10 minutes drone sound (shruti).
Data Extraction

GDV Pro instrument was used to capture the datagés without filter show the psycho-physiologidaltes and
with filter, the physical state.

Gas Discharge Visualization (GDV) is a techniqueneéging the photonic light caused by the ionizatid gas
molecules around the object due to the excitedtreleic emission from the object created by low entrwith high
frequency (1024 hertz) and high voltage ( 10 KVpistkov, 2004) This imaging is captured witfiiter (a thin sheet of
plastic) and without filter to measure the stresgl. The information with filter shows the phydifanctional state of a
person i.e. parasympathetic system, filtering thhead and other secretions and without filter presidhe sympathetic
nervous system i.e. the psychosomatic state. Ttieation coefficient is a quantitative assessméngives the person’s
stress level, based on sympathetic/parasympatheimice evaluation (Korotkov et al., 2012). Thefaiystion of the body
can be found with the abnormality in the flow ofeegy which can be identified by obstructed flowedéctrons to the
tissues of the affected part. The parameters tieataken for this study are integral area (devimtibthe image from the
ideal image) activation coefficient (balance of pathetic and parasympathetic systems), entropyr@ksliness) and

form coefficient (harmonious working of the inngstgems together) (Korotkov, 2002).
Data Assessment

The images with and without filter were considefed the assessment of activation coefficient anddiher
parameters the images without filter were considlefEhe images without filter give the informatiotboait the

psycho-physiological state of a person.
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Data Analysis

Excel and SPSS 19 were used for analysis. Shapilds\Wrest was done for checking the assumption of
normality. Paired sample t test was done for tleegmd post differences and for the difference betwibe sessions post
data was compared. Wilcoxon non- parametric test dane for not normally distributed variables. GOMgram data
gave the details of the activation coefficientegrial area, integral entropy and GDV energy diaggave the details of

form coefficient. This data was used for the tests.
RESULTS

42 patients wanted to participate in the study.afiepts were excluded for reasons like hearing speech
impairment, severe back-ache, skin irritation armqhgicipants did not turn up for the post datae Tlata of 3 participants
was not taken into consideration as there wereakest in data taking. The data of 29 participants waalyzed.
Except the right (right side of the body) integaata and left (left side of the body) integral epyr, other variables were
normally distributed. AMI has brought a significasttange in the integral entropy of the right side &ont projection
form coefficient and SMI has brought a significattange in the integral area of right side and fromjection form
coefficient of the participants. (Table 1). But hdhe interventions differed in their influence thie activation coefficient

parameter. (Table 2).

Table 1: Pre Post Values of the Effect of Active ahSilent Music Interventions

Active Silent Sig:
Music Pre- Post Music Pre-Post between
Variable Session Session Sessions
Mean + SD p Effect Mean + SD p Value Eff.ECt p
size Size
Pre | 0.104 + 0.07 0.119+0.08
IAL Post | 0136 % 0.0d 0.130 0.29 0125+ 0d9 0.713 0.06 0.576
Pre | 0.094 +0.08 0.094 + 0.08 -
IAR Post | 0117 % 0.04 0.411 0.24 0140+010 0.008 0.54 0.316
Pre | 1.489 +0.21 1.969 £ 0.16
IE L Post | 1940 % 0.1% 0.130 0.35 18812016 0.92 0.008 0.102
Pre | 1.992 +0.15 N 1.932+0.14
IER Post | 1881 % 0.16 0.011 0.05 19052017 0.474 0.131 0.548
Pre | 2.334+0.70 2.056 £0.72 -
ACC Post | 2411 %074 0.565 0.15 1950 %015 0.523 0.12 0.007
18.406 + 19.688 +
Pre 3.66 477
FPFC o 19611 % 0.032 0.41 18.664 £ 0.028 0.43 0.073
4.57 5.15

IA- integral arealE - integral entropyl_-left, R-right, ACC-activation coefficientFPFCOE- Front projection
form coefficient

AM - active music, SM-silent music
*p<0.05, *p<0.01

Table 2: The Difference between the Active and Silent
Music Interventions for Activation Coefficient (ACC)

Interventions ACC Mean = SD P value
Active music 2.4411 £ 0.78 0.007**
Silent music 1.950 £ 0.75 '

**p<0.01
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DISCUSSIONS

Integral area coefficient shows how much the GD®ngr(the image area) of the examined participantatiey
from the ideal model. ‘0’ indicates that the arédhe test image and the ideal model are the sadr@to 1.0 corresponds
to a good health state. (Korotkov, 2002, p.275)odtolerance of the pilots was observed with lowaiues of right
integral area compared with left integral area @€kov, 2011, p. 55). In the present study, the ifigant increase in the
right integral area with silent music activity mdgnote low tolerance (0.094 + 0.08 to 0.140 + Od@alue= 0.008),
left integral area being (0.119 = 0.08 to 0.125.@8). With active music intervention also the imdgrea increased but
the left right balance is maintained, left (0.108.87 to 0.136 + 0.09) and right (0.094 + 0.08 tbld + 0.09).

A stationary state of the system is characterizedhl minimal dispersion of entropy. The deviatfoom the
stationary condition requires additional energystonption which leads to the growth of entropy. €h&ropy from 1.5 to
2.0 shows the normal healthy state. More entropselisted with more expenditure of energy (Korotkpv80, 2011).
With active music intervention the right entropyctEased significantly (1.992 + 0.15 to 1.881 + Q.fi6salue= 0.011)
showing the conservation of energy. Korotkov repdArigogine’s conception that in the process ofwgnoand
development of the organism a decrease occureispghed of entropy production (Korotkov, 2002, p)2lihe left right
imbalances are larger in diabetic patients (Shar2844). Active music influenced the left right iniddaces towards

healthy condition of the patients.

For analyzing the psycho-physiological state ofeaspn, the parameter activation coefficient is mpdrtant

measure. A calm even tempered and healthy persarhanxiety index in the range of 2-4 (Korotka®02, p 36).

Though the change is not significant, the activatamefficient of the silent music decreased belawmal
(2.056 + 0.72 to 1.950 + 0.75). “Activation coeféint 0-2: absolutely calm and totally relaxed parsiv could be for
several reasons: deep meditation, the effect oftpsielics; deep sleep in the peaceful phase; ataime time it may be
the case of chronic depression or severe diseggawdtkov, 2002 , p 42). When 2-4 is the normalge, 3 may be taken
as the ideal. Towards 3 shows healthy state. Goéhgw 2 may be because of boredom or depressioase of patients
with DM2 as stated by Korotkov, because studie® dtsind that depression is a co-morbidity of typdidbetes.
With active music the change is towards 3 (2.330.28 to 2.411 + 0.75) which shows a shift towards healthy
condition.

Both active and silent music activities showed gigant changes in the front projection form coeiffnt.
The front projection form coefficient shows the o of irregularity of the GDV image's external tmur
(Korotkov, p 274, 2011). The range is 15-25. Hdse ¢he ideal may be taken as 20. Less thanl5 shekaustion of the
system and greater than 25 shows excessive watleategulatory systems (Korotkov, 2011). Active fausad towards
20, may be taken as preservation of energy (18#@666 to 19.611 + 4.57, p value=0.032) where #&ntimusic
decreased the form coefficient showing towardsetapi of energy (19.688 + 4.77 to 18.664 + 5.18ajue= 0.028).

CONCLUSIONS

Participation in the active music session preseemergy level and decreased right side entropytefed to
maintain left right balance in integral area. Agi session of active music achieved the significadrange in the
parameters towards improvement in the health cimmdiwhich may be helpful in achieving autonomoukabee of DM2

patients.
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IMPLICATIONS

Music as a therapy may be used to improve the balahautonomic nervous system.
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