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ABSTRACT The present study was carried out among 200 subjects of fourth grade staff and gazetted staff of Gauhati 
Medical College in the age group 25 to 65 years.All the 200 cases were divided into three groups  up-

per middle class,middle class,lower class accordingto Kuppuswamy scale.After taking consent ,the following test were 
perfomed,for parasympathetic function( 1).Deep breadth test(2).valsalva test and for sympathetic function(1)standing 
test for orthostatic hypotension(2).Hand grip test.The results were analysed by using student “t” test   The influence 
of socioeconomic status on cardiovascular autonomic function was established.There was a significant increase in hand 
grip test in lower socioeconomic status compared to upper middle class pvalue<.05  There was a significant  decrease 
in valsalva ratio in lower socioeconomic status people compared to upper middle class with p value<.05  Impaired 
cardiovascular autonomic function was stongly associated with lower socioeconomic status and accounted for a major 
portion of the correlation between socioeconomic status and mortality.

INTRODUCTION-lower socioeconominic status is associ-
ated with cardiovascular morbidity   and mortality[1].The 
biological and behavioural  mediator underlying this asso-
ciation are uncertain. Previous work  suggest  that individu-
als with lower socioeconomic status may have fewer option 
for safe outdoor exercise,purchase less healthy foods and 
have greater exposure to tobacco.These characteristics 
have potential to contribute to impaired autonomic func-
tion.The link between socioeconomic status and health is 
widely recognized but the pathophysiologic

mechanisms are not well understood.Inverse association of 
socio-economic 

status and health is well established,lower socioeconomic 
status has been related to higher prevalence and incidence 
of most chronic and infectious disease as well to greater 
cognitive and physical disability and higher mortality[2].
Evidence demonstrates that RR interval variability from 
electrocardiogram provides a non-invasive index of  car-
diac modulation.Variability in the spectrally defined high 
frequency range [HF] has been linked to cardiac autonomic 
modulation.[3]Variability in the spectrally defined high fre-
quency range has been linked to cardiac parasympathetic 
regulation employing as shown by studies employing vagal 
stimulation,blockade and vagotomy.

AIMS AND OBJECTIVES-The study was carried out to es-
tablish the relation of socioeconomic status with  cardio-
vascular autonomic functions

MATERIALS AND METHOD-The study was carried among 
200 staffs of Gauhati Medical College and they were di-
vided according to Kuppuswamy scale[4] into
1.Upper middle class
2.Lower middle class
3.Lower class
The following apparatus were used to study 

1Sphygmomanometer
2stethoscope
3electrocardiograph
4.physiograph

The subjects were requested to come to the department 
at 9am after having light 

breakfast.The  procedure  of all the tests and purpose of 
doing were explained to  the subjects.The subject was ad-
vised to abstain from alcohol and other bevarages on that 
day.After proper consent was taken ,the subject  was made 
to lie supine on the examination bed large enough to sup-
port the entire body.So that he or she was completely re-
laxed.

The different test for autonomic control .For parasympa-
thetic function the following test were perfomed[5]

1.Deep breadth test
2.Valsalva test
For sympathetic function the following test were perfomed

1.Standing  test for orthostatic hypotension
2.Hand grip test
STATISTICAL  ANALYSIS-Comparasion of different auto-
nomic function tests between upper middle class , lower 
middle class,lower class was compared with the help of 
student ‘t’test

RESULTS
According to socioeconomic status all the 200 cases 
were again divided into three social class.Upper middle 
class,lower middle class and lower class.There were 120 
cases from upper middle class,50 cases from upper middle 
class,30 from lower middle  class .

Comparision between upper middle class and lower class 
showed that valsalva ratio was less in the lower class peo-
ple was decreased compared to upper middle class val-
ue<.05.

But no significant difference in deep breadth test was 
found between upper middle class and lower class.

There was also no significant difference of orthostatic test  
between upper middle class and lower class.P value>.05.
There was also no statistically difference in hand grip test  
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between  upper middle class and lower class.pvalue>.05.
But it was observed from the mean value that the sympa-
thetic activity of the lower class people were more com-
pared to that upper middle class.

DISCUSSION-According to BK Sahu,1994,people of higher 
socioeconomic status

Have higher rate of cardiovascular disease due to reduced 
parasympathetic activity and increased sympathetic activ-
ity.[7]   In another study by Thomas Pickering in 2001,he 
found that prevalence of

Cardiovascular disease is more in people of lower socio-
economic status due to its

Reduced parasympathetic activity and increased sympa-
thetic activity[8].This may be attributed to chronic emo-
tional stress,difference in life style,behaviour and access to 
health care.

Robert S Elliot,2002 found that people of lower socioeco-
nomic status due to its effect of difference in life style and 
addiction to alcohol have reduced parasympathetic activ-
ity[9]

Comparative study done with the help of ‘’t’’ test shows 
that valsalva ratio in lower class people was decreased sig-
nificantly in comparision to upper middle class.Pvalue<.05.

But there was no significant difference in valsalva ratio be-
tween upper Middle class and lower class 

 Studies done by Lehmen in 1967,Automonsky 1968 found 
that parasympathetic activity is less in people of higher so-
cioeconomic status So that incidence of cardiovascular dis-
ease among people of higher class is More.[6]

 In 2002 Robert S Elliot found that incidence of hyperten-
sion was higher In lower class.The possible path way by 
which socioeconomic status affect Cardiovascular autonom-
ic function is chronic emotional stress and anxiety faced by 
the people of the lower socioeconomic status due to in-
crease sympathetic activity.

comparative study done with the help of ‘’t’’ test shows 
that valsalva ratio in

Lower class people was decreased significantly in compari-
sion to upper middle class.Pvalue<.05.

But there was no significant difference in valsalva ra-
tio between upper Middle class and lower class                    
Studies done by Lehman et al in 1967 Automonsky in 
1968[6] found that higher incidence of cardiovascular dis-
ease in lower socioeconomic status 

 It was seen from the mean value hand grip test was more 
in lower class people 

[CONCLUSION-Impaired autonomic function and abnormal 
heart rate recovery were strongly associated with lower so-
cioeconomic status and accounted for a major proportion 
of the corelation between socioeconomic status and mor-
tality.The underlying mechanism linking socioeconomic sta-
tus to adverse  health outcome have yet to be established.
Comparative study done with the help of ‘’t’’ test shows 
that valsalva ratio in lower class people was decreased sig-
nificantly in comparision to upper middle class.Pvalue<.05.

 But there was no significant difference in valsalva ratio be-
tween upper      Middle class and lower class comparative 
study done with the help of ‘’t’’ test shows that valsalva 
ratio in Lower class people was decreased significantly in 
comparision to upper middle class.Pvalue<.05.

But there was no significant difference in valsalva ratio be-
tween upper middle class and lower class

There  was no significant difference of deep breadth test 
between upper middle class and lower middle class.Pval-
ue>.05

There was also no significant difference of orthostatic test 
between upper middle class and lower class 
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Table-1

Comparison of Different Autonomic Function Test Between                                                                                                             
Upper Middle Class & Lower Middle Class

Test
Total no 
of cases 
154

Upper 
Middle 
Class

Total 
no of 
cases 
43

Lower 
Middle 
Class Significance P’ value

Mean  
+SD

Mean  
+SD

Valsalva 
ratio

1.48+0.0709 1.45+0.083
Not Signifi-
cance

>0.05

Deep 
breath test

20.33+6.65 18.30+4.59
Not Signifi-
cance

>0.05

Orthostatic 
test

10.00+0.00 8.70+2.74
Not Signifi-
cance

>.05

Hand grip 
test

18.79+4.19 21.66+2.08
Not Signifi-
cance

>.05

Table-1

Comparison of Different Autonomic Function Test Between                                                                                                               
Upper Middle Class & Lower Class

Test
Total no 
of cases 
154

Upper 
Middle 
Class Total no of 

cases 3

Lower 
Class Signif-

icance
P’ 
value

Mean  
+SD

Mean  
+SD

Vals-
alva 
ratio

1.48+0.0709 1.43+0.087 Signif-
icance <0.05

Deep 
breath 
test

20.33+6.65 17.62+4.12
Not 
Signif-
icance

>0.05

Ortho-
static 
test

10.00+0.00 7.03+2.38
Not 
Signif-
icance

>.05

Hand 
grip 
test

18.79+4.19 21.66+2.08
Not 
Signif-
icance

>.05
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Table-2

Comparison of Different Autonomic Function Tests Between                                                                                                            
Lower Middle Class & Lower Class

Test Total no of cases 43
Lower Middle 
Class

Total no of cas-
es 3

Lower Class
Significance P’ value

Mean  +SD Mean  +SD
Valsalva 
ratio 1.45+0.083 1.43+0.087 Not Significance >0.05

Deep breath 
test 18.30+4.59 17.62+4.12 Not Significance >0.05

Orthostatic 
test 8.70+2.74 7.03+2.38 Not Significance >.05

Hand grip 
test 21.66+2.08 21.66+2.08 Not Significance >.05

Table-3

Study of Different Autonomic Function Test According To Social Class 

So-
cial 
Class

No 
of 
cas-
es

Valsalva test Deep breath test                   
(beats/ min)

Orthostatic                               
(mm Hg)

Hand grip test                               
(mm Hg)

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

Up-
per 
mid-
dle 
class

154 1.48 0.0709 (6.370)-
03 20.33 6.65 0.332 10 0 0 18.79 4.19 0.337

Lower 
mid-
dle 
class

43 1.45 0.083 0.012 18.3 4.59 0.7 8.7 2.74 0.418 18.02 3.76 0.0574

Lower 
class 3 1.39 0.09 0.052 17.62 4.12 3.84 7.03 2.38 0.191 21.66 2.08 1.202

9.	 	 Gandeniti  Andrew,Cardiac autonomic function in a multiethnic popula-

tion, International journal of medical science,2003,01-15

10.	 	 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

11.	 	 Gulati Gunjan ,Saw Dhanjay,Sharma K Rajesh,K.K Deepak,’’A com-

parision of autonomic  variable  with nutritional status among regu-

lar players”,Indian Journal of physiology and pharmacology,vol 

47,no5,28,29

12.	 	 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 ofPhysiol-

ogy and Pharmacology,volume,47-No5,31

13.	 	  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

14.	 	 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

15.	  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

16.	 	 Kapor Nandini,Nageswari K,Malhota  Anita S,Kaur ,G Brahmachari,Giri 

Rakesh’’Comparative  evaluation  of import of various relation tech-

niquein autonomic function in first year MBBS student,Indian  Journal  

of physiology and pharmacology 2004,48,165-173

17.	  Moodithaya SS,AvadhanyST Gender Differences in Age Related Chang-

es in Cardiac Autonomic Nervous function,’’Journal of Aging Re-

search2012;10-1155/2012/679345

18.	  Petretta M,Bonaduce D,Scalfi L,de Filli,de Fillipo E,et al.Heart rate vari-

ability as a measure of  autonomic  nervous system function in anorexia 

nervosa.Clin Cardiol 1997;20:219-224

19.	  Rosen bulleuthA,Simane FA,’The intersection of vagal  accelerate effect 

on cardiac rate,Am  Journal of physiology,2009,740-753

REFERENCES
1.	 Diez RouzAVMerkun55social pattering of cardiovascular risk rethinking  

the familiar.Circulation2006,111,3020-3021

2.	 	 Heyward MD,Crimmins EM,Miles TP,YuP.The significance of socioeco-

nomic status is explaining the racial gap in chronic health condition.Am 

Social Rev2000;65-910-30

3.	 Mamot MG,Kongertina,M,Eleistein M.Social/economic status and disease 

Am Rev Public Health1987,111-13

4.	 PrestorS;Taubman P,socioeconomic differences in adult mortality and 

health In,Martin L,PrestonS[eds]Demography of aging WashingtonDC.

National Academy Press,1994pp279-318

5.	 Pappas G,QueenS,Hadden W.FischerG The increasing disparity in mortal-

ity between socioeconomic groups in the united States,1960 and 1986.

NEngIMed1993,1993-329:103-09

6.	 	 Saul JP,Berger RD,Albert P,Stein SP,Chen MH,CohenRJ.Transfer function 

analysis Of the circulation,unique insights intocardiovascularegulation-

AmJPhysiology1991, H1231-H1245

7.	 	 TaylorJA,CanDL,MyersCW,EckbergDL.Mechanisms underlying very 

low frequency RR interval oscillation in humancirculation1998,547-55  

3]Hall Guyton,Text book of medical physiolo-

gy tenth editionThe Autonomic nervous system and   

[4]Ewing DJ, adrenal medulla,Philadelphia,Elaeiver,2013,696-771  

[5]Duerenberg P,Weststrate JA,Seidell  JC,Body Mass Index as a means 

of body fatness;age and  sex specific prediction formula Br J NUTR   

[6]Ganong F Williams,Review  of Medical Physiology,  “The au-

tonomic nervous system Tata  McGraw-New York,2003,220-21  

[7]Craity,RMC,,Watin A .Autonomic assessment report,A new  non 

invasive  measure of autonomic function and balance.1997,2-3   

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 Rela-

tionship  between Heart Rate variability and adiposity differs for  cen-

tral and overall Adiposity,Journal  of obesity2012;1155/2012/10-1155  

Clarke,B F,Diagnosis  and  management of autonomic neuropathy.British  

Medical Journal1982



32  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 6 | Issue : 4 | April 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50Research Paper

20.	 Rabbia F.Silke B Conrerno A,et  al Assesment   of cardiac autonomic 

modulation during adolescent  obesity.Obes Res2003;11:541-548

21.	  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

22.	  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

23.	  Moodihaya SS,Avadhany ST  Gender  Differentiation in Age -Related 

Changes in Cardiac autonomic Nervous  function.Journal of  Aging  re-

search 2012/10-1155/2012/67

24.	  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

25.	 	 Mishra UK,Kalita J.Clinical Neurophysiology’,first 

edition,Lucknow,Autonomic  nervous system testing”1999,97;98;99;100

26.	 	 Mehta PN,understanding ECG,Electrocardiography 4th edition,1998,36

 

                  

                     

                     

. 

 

 

                   

 

 

                                                                                                     


