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Abstract 

Background-Chronic imbalance of the autonomic nervous system is a prevalent and potent risk factor for adverse cardiovascular 

events, including mortality. Although not widely recognized by clinician, this risk factor for adverse cardiovascular events, 

including mortality. Although not widely recognized by clinicians, this risk factor is easily accessed by measure such as resting 

and peak exercise rate, heart rate recovery rate variability. The present study was    done   to establish the relation of BMI on 

cardiovascular autonomic functions. The present study was carried out among office staff in the age group [38-58] years in 

Gauhati medical college. 

Materials and method-While selecting the cases only those cases were taken who were free from systemic disease. They were 

divided into four groups according to BMI,normal,moderately obese, obese and underweight.Various  autonomic  tests  such as 

deep breadth and valsalva ratio for parasympathetic function, and hand grip test and orthostatic hypotension test for  sympathetic  

function were performed. 

Result: It was seen that  sympathetic activity increased as BMI increased and parasympathetic activity decreased as there was 

significant decrease in the valsalva ratio and deep breadth test  in moderately obese and obese compared to the normal BMI .On 

the other hand there was  a significant increase in handgrip test and orthosatic hypotension test in obese compared to that of 

normal BMI. 

Conclusion: Sympathetic imbalance was seen in moderately obese and obese,parasympathetic  activity was significantly 

decreased. 
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Introduction 

Chronic  imbalance of the autonomic  nervous system 

is  prevalent and potent risk factor  for  adverse 

cardiovascular events including  mortality.Any factor 

that lead to inappropriate activation of the 

sympathetic nervous system.Any factor that lead to 

inappropriate activation of the sympathetic nervous 

system can be expected to have an adverse effect on 

this measures.Any  factor that augments  vagal tone 

tends to improve outcome. Factors linking obesity  to 

increase BP and blood volume and cardiac output 

that is caused by increased metabolic demand. There 

is  enough  previous study to prove that sympathetic  

activity has been enhanced in  obesity and increased  

vagal tone in people with underweight.This study has 

been undertaken  to establish relation of BMI  with 

autonomic function. 

Materials and method 

The study  was carried out among 200 medical 

students and staff members in the age  group 18 to 
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35yrs.Proper  history of medical  illness,any 

medication or alcohol consumption was recorded 

.Consent were taken  prior to perfoming  different 

autonomic  test .The body mass index  was calculated 

by using the formula  wt[kg]/Ht[m2].Weight was 

measured with help of weighing machine and height 

with the help of  anthropometer.  

The following classification of BMI  was used 

Underweight                               <18.5 

Normal                 from               [18.5 to 24.9] 

Moderately obese    from           [25 to 29.9] 

Obese                        from          [30 to 40] 

The BP  was  measured  using  a sphygmo-

manometer.The subjects  were requested to come to 

the department  at 9am  after having light breakfast 

and to abstain from  tobacco or caffeine beverage that 

day.The subject was made to  lie supine in a 

examination bed large enough to support the subjects 

entire body.So that he or she was completely 

Relaxed. For parasympathetic  function deep breath 

test and valsalva test were perfomed.For 

sympatheticfunction  hand grip test and orthostatic 

test were done. 

 

 

 

Results 

All the 200 cases were divided into different 

according to BMI [<18.5] was 20,BMI[18.5-24.9] 

was 140,BMI [25-29.9] was 35 and of BMI[30-40] 

was 5.Statistical Analysis was perfomed  using 

student  t Test .Data  presented as means+-SD.co 

relation between various BMI were 

computed.Comparision of all four groups of BMI 

were done. There was a significant difference  in 

valsalva ratio between BMI[18.5-

24.9]andBMI[<18.5].Pvalue <.05.The valsalva ratio 

in underweight was less than that of normal weight 

people. Comparision of valsalva ratio between 

BMI[18.5-24.9]and BMI[25-24.9] has highly 

significant difference.Pvalue <.05.The valsalva ratio 

in BMI[25-29.9] was highly significantly decreased 

compared to that of BMI[18.5-24.9].The valsalva  

ratio of BMI[18.5-24.9]and BMI[30-40].P value<.01. 

It  was found that hand grip test between BMI[18.5-

24.9] and BMI[<18.5] was very highly 

significant difference.Pvalue[<.01] the mean value of 

BMI[<18.5] was highly significant.P value[<.01].The 

mean value of BMI[18.5-24.9] There was very highly 

significant increase in mean  value of hand grip test 

in obese case compared  to that of  underweight. P 

value {<.001]. 
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Table –1 Study of different autonomic function test according to BMI 

 

Discussion 

comparative study was done with student ‘t’ test and 

the following  conclusion was done.That decreased 

parasymp-athetic activity in BMI[18.5-24.9]was 

statistically significant[p<.05]Difference of valsalva 

ratio in BMI[18.5-24.9] and[25-29.9]was highly 

significant.P value[<.01].  

Valsalva  ratio in BMI  [18.5-24.9]and [30-40] was 

very highly significant P value<.001. Valsalva  ratio 

between BMI[<18.5] and [25-25.9] was highly 

significant.Pvalue[<.05] Comparision of valsalva 

ratio between BMI[18.5-24.9]and BMI[25-24.9] has 

highly significant difference.Pvalue <.05.The 

valsalva ratio in BMI[25-29.9] was highly 

significantly decreased compared to that of 

BMI[18.5-24.9] It  was found that hand grip test 

between BMI[18.5-24.9] and BMI[<18.5].  

There was very highly significant   difference in deep 

breadth test  between BMI[18.5-24.9]  and [30-40]. 

The deep   breadth test   was decreased  in BMI[30-

40].P value <.01. The deep   breadth test in case of 

obese case was less   compared to normal. P    value 

[<.01]]. 

There was very   highly significant difference 

between BMI[<18.5] and BMI[30-40].Pvalue<.01. 

There was very highly significant increase in mean 

value of hand grip test in obese case compared to that 

of underweight .P value {<.001] 

In the   present study comparative study was done 

with student‘t’ test and the following conclusion was 

done 

That decreased parasympathetic activity in BMI 

[18.5-24.9] was statistically significant [p<.05]. 

Difference of valsalva ratio in BMI [18.5-

24.9]andBMI [25-29.9]was highly significant. P 

value [<.01]. Valsalva   ratio in BMI [18.5-24.9] and 

BMI [30-40] was very highly significant P 

value<.001. Valsalva   ratio between BMI [<18.5] 

and BMI [25-25.9] was highly significant .P value 

[<.01]. 

The valsalva   ratio was less   in moderately obese 

compared to that of underweight. In   a study done by 

Briam M. Curtis in , he found that there is a 

relationship  between parasympathetic  activity and 

obesity. Reduction  of  weight  leads to increase in 

parasympathetic activity and decrease in sympathetic  

tone[.6]  In another study done by A.Gandhi have 

BMI No 

of 

cases 

Valsalva  test Deep breadth test 

[beats /min] 

Orthostatic test 

[mmHg] 

Hand grip test 

[mmHg] 

Mean SD SE Mean SD SE Mean SD SE Mean SD SE 

<18.5 20 1.51 0.015 (3.3500)-

03 

20 4.47 0.051 10 0.00 0.00 11.25 2.63 0.58 

18.5-

24.9 

140 1.57 O.041 [3.46]-03 19.67 4.3 0.365 9.7 0.207 0.207 18.8 2.15 0.181 

25-

29.9 

35 1.48 0.113 0.019 19.6 4.63 0.783 8.9 0.247 0.247 22.42 4.16 0.78 

30-
40 

5 1.43 O.316 0.316 17 447 2.00 7.9 0.695 0.695 23.2 4.6 2.062 
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shown that parasympathetic function R.R ratio during 

valsalva maneuver was significantly higher in obese 

compared  tp normal subject[.7] On the otherhand   

GS Gaur  et al found that  valsalva  ratio between 

underweight and normal did not vary significantl[8] 

     In the present study the mean value of difference 

of diastolic BP in hand grip test of BMI <18.5,[18.5-

24.9], [25-29.9],[30-35] were 11.25mmHg, 

18.30mmHg,22.42mmHg,23.20mm.   Comparative 

study was done with student‘t’ test.It was seen that 

handgrip test between BMI[18.5-24.9] and 

[<18.5]was less than that of BMI[18.5-24.9]. 

           There was a highly significant increase in 

mean value of handgrip test  in obese case compared 

to that of underweight,p value[<.001] . Difference of  

valsalva ratio in BMI[18.5-24.9] and [25-29.9] was 

highly significant[p value<.01].valsalva ratio  in BMI 

between  [18.5-24.9] and [30-40]was very highly 

significant P value <.001 less in moderately  obese 

compared  to that of underweight.In  the present 

study the mean value . Of dfference of valsalva ratio 

BMI[18.5-24.9] and[25-29.9]was highly significant.P 

value[.<01].Valsalva ratio  between BMI[<18.5]and 

[25-29.9] was highly significant.P value <.01.The 

valsalva ratio was less in moderately obese compared 

to that of underweight. In a study done by Brian M 

Curtis,2002 he found that there is relationship 

between parasympathetic  activity and obesity[6] 

             In another study done by Asha Gandhi 

2003,she proved that for parasympathetic  function 

R.R ratio during  valsalva maneuver was significantly 

higher in obese compared  to normal subject[7] . In  

the present  study the mean value of difference of 

diastolic BP in hand grip test of BMI[<18.5],[18.5-

24.9],[25-29.9],[30-35] were 11.25mmHg, 

18.80mmHg,22.42mmHg,23.20mmHg 

 In a study done by Gunjan and Gulati she found that 

comparision between  balanced weight And 

underweight ,the difference in handgrip test was 

statistically significant co-related  with nutritional 

Status.BP  [8 I,Epsito K et al found  that there is 

sympathetic  overactivity in obese women compared 

to  woman of normal weight[9JN,Sathyaprbhu found  

that weight has direct relation with resting BP[10] . 

GS  Gaur  proved that  there was altered sympathetic 

cardiac response  in undernourished . Children[11]  

In the present  study both systolic and diastolic blood 

pressure is raised in overweight group suggesting 

increased  risk  of diabetes ,hypertension  and heart  

diseases.In the   present  study    the overweight  

adults are  found  to have  sympathovagal   imbalance 

and might have risk for adverse cardiovascular events 

Conclusion:  

The following relation was established that there is a 

relationship of cardiovascular autonomic function 

with BMI.As BMI increases parasympathetic 

decrease and sympathetic activity increase. It was 

found that there was a significant decrease in valsalva 

ratio in BMI [<18.5],[25-29.9],[30-40] compared to 

that of BMI[18.5-24.9] 

On the other hand it was seen that there was 

significant increase in handgrip test in BMI[25-29.9] 

and [30-40] compared to normal BMI[18.5-

24.9].Changes in the autonomic nervous activity 

begins in the overweight 

And sympathetic imbalance is seen in in obese thus 

indicating cardiovascular risk such as sudden death, 

Ischemic heart disease, coronary artery disease. Thus 

the study of autonomic function has gained 

popularity over the years 

Acknowledgement: I acknowledge guidance and 

support provided by dept of physiology for giving me 

permission to do my study. 

692 



Indian Journal of Basic and Applied Medical Research; December 2015: Vol.-5, Issue- 1, P. 689-694 

 

196 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

References 

 [1]Cyril A,Kele,Eric Neilmen,Noman,Jodi’s  Samson Wrights applied physiology,oxford,New Delhi The 

Autonomic Nervous  system,thirteenth edition1986,405 

[2] Curtes  M Brian,Kef [2.]Carvalho,HS,Junquina.I.F,Neto JS “A Compound Fuzzy logic  system for  evaluation  

of cardiovascular autonomic func tion based on functional test,2003,34:35 

 [3]Hall Guyton,Text book of medical physiology tenth editionThe Autonomic nervous system and adrenal 

medulla,Philadelphia,Elaeiver,2013,696-771 

[4]Duerenberg P,Weststrate JA,Seidell  JC,Body Mass Index as a means of body fatness;age and  sex specific 

prediction formula Br J NUTR  

[5]Ganong F Williams,Review  of Medical Physiology,  “The autonomic nervous system Tata  McGraw-New 

York,2003,220-21 

[6]Craity,RMC,,Watin A .Autonomic assessment report,A new  non invasive  measure of autonomic function and 

balance.1997,2-3 

[7] e’ O’’H’ James “Autonomic  tone as a  cardiovascular  risk factor:The danger  of Chronic  fight or 

flight,2002,77:45:54 

[8]B.GwenWindham,Stefano Fumagalli,Alessandro Ble.et al.The Relationship  between Heart Rate variability and 

adiposity differs for  central and overall Adiposity,Journal  of obesity2012;1155/2012/10-1155 

[9]Ewing DJ,Clarke,B F,Diagnosis  and  management of autonomic neuropathy.British  Medical Journal1982 

[10]Gandeniti  Andrew,Cardiac autonomic function in a multiethnic population, International journal of medical 

science,2003,01-15 

[11]Himani A,Kukreya A,Gandhi A,”A comparasion of  autonomic function  in normal and obese young Indian  

female, Indian journal of physiology and  pharmacology,2003,01-3 

[12]Gulati Gunjan ,Saw Dhanjay,Sharma K Rajesh,K.K Deepak,’’A comparision of autonomic  variable  with 

nutritional status among regular players”,Indian Journal of physiology and pharmacology,vol 47,no5,28,29 

[13] Satyaprabha T.N.P.Nethravati,Satischandra,Sinha Sanjib,Raju T R.’’Assesment of cardiovascular autonomic  

function ,age and gender related  normal values of healthy subject,2003.Indian journal ofPhysiology and 

Pharmacology,volume,47-No5,31 

[14]Gaur GS,Madan Mohan,Krishnamurthy,NS Velkumary,Srinivash S,’’Effect of posture of cardiovascular 

function in under  nourished children,2003,Indian Journal of Pharmacology and Physiology47-No5,31 

[15]Bharshankar R  Jyotsna,Deshpande N,Vijaykumar,Koara B-Shoba,”Effect  of yoga or cardiovascular system  in 

subjects above 40 years.’’Indian   Journal  Of physiology and pharmacology2003,47[2],202-206 

[16]Vijayalaksmi P,Madam Mohon,Bhavani A.B.Patil  Asmita,’’Modulation of stress induced  by isometric 

handgrip test in hypertension patients following yogic  relaxation training’’,Indian Journal of physiology 

and  pharmacology,2004,59-64 

[17]Kapor Nandini,Nageswari K,Malhota  Anita S,Kaur ,G Brahmachari,Giri Rakesh’’Comparative  evaluation  of 

import of various relation techniquein autonomic function in first year MBBS student,Indian  Journal  of physiology 

and pharmacology 2004,48,165-173 

693 



Indian Journal of Basic and Applied Medical Research; December 2015: Vol.-5, Issue- 1, P. 689-694 

 

197 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

[18]Moodithaya SS,AvadhanyST Gender Differences in Age Related Changes in Cardiac Autonomic Nervous 

function,’’Journal of Aging Research2012;10-1155/2012/679345 

[19]Petretta M,Bonaduce D,Scalfi L,de Filli,de Fillipo E,et al.Heart rate variability as a measure of  autonomic  

nervous system function in anorexia nervosa.Clin Cardiol 1997;20:219-224 

[20]Rosen bulleuthA,Simane FA,’The intersection of vagal  accelerate effect on cardiac rate,Am  Journal of 

physiology,2009,740-753 

[21]Rabbia F.Silke B Conrerno A,et  al Assesment   of cardiac autonomic modulation during adolescent  

obesity.Obes Res2003;11:541-548 

[22]Wu JS,Lu FH,Yang YC,et al.Epidemiological  evidence of altered  cardiac autonomic function in overweight 

but not  underweight   subjects.Int J Obes [Lond]2008:32:788-794 

[23]Sziajzel  J .Gulay A.Makoundou V  Lehmen TN,et  al .Impact of body fat mass extent on cardiac autonomic  

alteration in women Eut  J Clin Invest2009;649-656 

[24]Moodihaya SS,Avadhany ST  Gender  Differentiation in Age -Related Changes in Cardiac autonomic Nervous  

function.Journal of  Aging  research 2012/10-1155/2012/67 

[25]Ramekers  D .Hugo Ector A E  Aubert,A Rubens ,Frans Van de Werf.Heart  rate variability and heart  rate 

variability and heart rate in healthy volunteers .Is the female autonomic nervous system  cardioprotective?European 

Heart  Journal  1998:19:1334-1341 

[26]Mishra UK,Kalita J.Clinical Neurophysiology’,first edition,Lucknow,Autonomic  nervous system 

testing”1999,97;98;99;100 

[27]Mehta PN,understanding ECG,Electrocardiography 4th edition,1998,36 

 

694 


