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asit canmakeatrtifactin recordings.The HRV wasanalyzed
both by the time domainandthe frequencydomainmethods
during normal breathingby using PowerLaband LabChart
dataacqusitionsoftwarewhich Record,measureandanalyze
beatto-beatinterval variation. After completerecordingfor

15 minutes,the frequencydomain and time-domainindices
whichwerereportedfrom the HRV recordingsncludes:

Time domain

Meanheartrate(MeanRR)

SDNN - Standarddeviationof all R-R intervals(ms)
RMSSD- Squareroot of the meanof thesuccessive
differenceshetween R-R intervals(ms)

NN50 - numberof interval differencesof successivéN
intervalsgreaterthan50 ms

PNN50- Percentagef successivélifferencesetweerkR-R
intervalsgreaterthan50 ms (%)

Frequency domain

TF - Total power(us?)

VLF — Very Low frequencyspectrun(ps’) (Between0 and
0.04Hz)

LF - Low frequencyspectrum(us’) (Betweer0.04and0.15
Hz)

HF - High frequencyspectrum(ps?)
(Between0.15and0.45Hz)

LF/HF - LF/HF ratio

3.Results

Resultswere analyzedby SPSSversion17.0 and Graphpad
prism. ANOVA andS t u d destwdsusédto comparethe
data of hypertensive and normotensive subjects. Data
presentec@remean+SDThe P values< 0.05wasstatistically
consideredsignificant.

Data presentedn Table 1 showsAge, anthropometricand
basl cardiovascular parameters of normotensive and
hypertensivesubjects.

Data presentedn Table 2 showsthat there was significant
rise in the systolic and diastolic blood pressure in

Hypertensivesas comparedto Normotensivesduring the

applicationof isometric handgripexerciseand cold pressor
tests (p<0.05) and the increasewas statistically significant
(p<0.05).Both the SBP and DBP reponsedo standingare
alsosignificantly higherin Hypertensivesvhencomparedo

normotensive$p<0.01).

Table 1: Meanz SD valuesof Anthropometricand
Physiologicalariables

Variables Hypertensives Normotensives
(n=50) (n=50)
Age(yrs) 49.47+4.8 46.0t4.9
Height(cms) 162.77+10.64 165.70+ 9.56
Weight(kgs) 76.13+4.9 68.11+4.3
BMI (kg/nt) 27.6£3.8 25.9:3.6
Heartrate(bpm) 75.7¢9.3 69.2:9.0
Blood Pressure(mi SBP-159.83+10.2 | SBPR-124.63+10.2
of Ho) DBP-100.2345.2 DBP-78.4345.2

Table 2: Statistical analysisf sympathetic function tests
Group | and Groupl

Variables Hypertensive|Normotensive P value
(n=50) (n=50)

IsometricHandgripSBP| 12.2+1.2 8.3+1.3 |<0.05*

IsometricHandgripDBP| 12.1+1.4 8.1+1.2 |<0.05*

Cold PressofestSBP | 12.2+1.6 8.2+1.4 |<0.05*

Cold PressoffestDBP | 13.1+1.8 9.1+1.4 |<0.05*

BP Responséo standing 7.0+ 1.22 5.43+0.66 |<0.01*
SBPchange

BP Responséo standing 2.9+ 0.41 2.2+0.43 |<0.01**
DBP change

Data presenteth Table 3 shows that there was significant
increasein the Heart rate responge standing valuesn
hypertensives when compared normotensives (p<0.05).
Valsalva ratio & Heart rate responde deep breathing
(HRDB) was decreaseth Hypertensivesas comparedto
Normotensives (p<0.05%5: L ratio also decreased, and the
decrease was statistically significant (p<0.05).

Table 3: Parasympathetic function tegsGroup | ad

Groupll
Variables Hypertensive|Normotensive| P
(n=50) (n=50) value
HR responseo standing| 1.33+0.03 | 1.11+0.02 |<0.05*
30:15Ratio
Valsalvaratio 1.45+£0.11 | 1.65+0.28 |<0.05*
HR responséo deep 1.12+0.16 | 1.27+0.20 |<0.05*
breathing

Data presenteth Table 4 shows that there was significant
decreasén time domain indicesf HRV in hypertensivegs
compared to normotensives. The valuef SDNN in
hypertensives was decreasad comparedto the valuein
normotensives (38<.4ms vs 56.7#3.1; p<0.0001).
RMSSD, NN50 and pNN50% were also decreased
hypertensives when compared with normotensives and these
values also significant statistically.

Data presenteih Table 5 shows that there was the frequency
domain indiceof HRV in hypertensives and normotensives.
It shows that total power, VLAR,F and HF has distinctly
declined in hypertensives when compared with
normotensives. The decreasdrequency domain parameters
in hypertensives was found statistically significa(p
<0.0001)bys t u d testt * s

Table 4: Time Domain Analysi®f HRV between
Hypertensives and Normotensives

Variables HypertensivesiNormotensives|P value
(n=50) (n=50)

MeanRR (s) 0.842+0.132 |0.978+0.141 |0.0001*

SDNN (ms) 38.9%¢1.4 56.7£3.1 0.0001"

RMSSD 24.06+10.08 |49.90+ 21.86 |0.0001**

NN50 17.8748.75 [24.42+12.16 |0.0026*

PNN50% 6.02+2.18 |8.15+3.05 0.0001*

Table 5: Frequency Domain Analysif HRV between
Hypertensives and Normotensives
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Variables HypertensivesiNormotensives|P value
(n=50) (n=50)
TP (us) 1563.6:138.5|2477.4364.1 |0.0001*4
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VLF (us) 832.6:79.1 |1424.%254.9 [0.0001* the alpha adrenergic receptoo$ the autonomic nervous
LF (us) 487.8:54.2 11016.8130.7 |0.0001* system.An increasein heart ratan responsdo handgripis
HF (us) 222.829.1 |511.6:90.5 [0.0001* dueto impulses from the Limbic cortex, motor cortex and the
LF/HF ratio  |326.6:20.6 |303.735.8 |0.0002* proprioceptors within small hand joints actimg afferent
inputs into the medullary cardiac centres causing inhibition
4.Discussion of cardiac inhibitory centre, decrease vagal tone and

increasen heart rag. The resultof the present investigation
The resultof the present study showed that the valsalva ratltave demonstrated that sustained handgrip causes significant
and heart rate response deep breathingn hypertensives increasein arterial pressurén hypertensive patients. The
were significantly loweis comparedo the control groupit ~ findingsin our study correlated with the study condudvgd
indicates base line levets vagal cardiac nerve activity and S.G.Chrysant et.af.
vagally mediated arterial baroreceptor cardiac reflex
responses ra decreasedin hypertensive subjects. This Thecurrent study also demonstrated that heart rate variability
decreased parasympathetic activity letmslecreased heart bothin time and frequency domairis,diffusely decreaseit
rate variability with respiration, whiclis reflectedin our hypertensives as compared with normotensives. This
study as decreasedE: | and Valsalva ratio valuesn reduction reflects the degred cardiac autonomic activity
Hypertensives. The findinga our sty correlated with the determinecby the baroreceptor reflexes, which are impaired
study conductedy Knut severeet al’. The results for the in hypertensives. The significant decreaseVLF, LF, HF
above mentioned tests are statistically significant. (ms) (Frequency Domain Parameters) hypertensives
, » Indicates sympathetic over-activity, reduced parasympathetic
re fro uﬂi; gactivity and sympathovagal imbalanc@ hypertension.
posture, gravity causes poolind bl Wm sincreasedLF / HF ratio in hypertensives also indicating
As a result venous return, carghiac quiut™earid arteBBI _sympathetic overdrive and sympathovagal balance. All time
decreases. This leattsdecreasé stret aroreeeptors n&domain parameters like SDNN, RMSSD, NN50, Pnn50%
3 were reducedh hypertensiveascompareo normal subjects

activation of vasomotor cgnter. Thisn

anreflects both sympatheticd parasympathetic activity which
e predict increased risk for subsequent cardiac evémts
hypertensives. The findings our study correlated with the
previous studie¥® 17 18 1?

When a subject assumesn erect p
int

hypertensive group
group. This finding {(indi 3gible  dysfuncti
sympathetic and paragympathetic conipor@nautonomi

nervous system. The findings ourlstudy coirelated with the The authofS are tha
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which are stimulatedby placi

the efferent fibers are the sy
the blood pressure after the
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Hypertension is associatedwith both sympathetic and

parasympatheticnervous system dysfunction which may

resultin variouscardiovasculacomplications.From present
studyit indicatesthat hypertensivediad markedlydepressed
HRV and abnormal autonomic reflexes which reflects

sympathovagal imbalance. So, if this dysfunction is

diagnosedearly by doing various autonomicfunction tests
and HRV, it will be of greathelp in identification of those

which are prone to risk of various cardiovascular
complications.

systolic blood pressure and diastolic blood pressare
hypertensive group. The pattesfirise of blood pressure was
within 30 seconds reachints peakat around60 seconds and
the basal blood pressure was achieved within 2 minotes
normotensive subjects and prolonged pressor response
foundin hypertensive patients. Generally, Cold pressorigest
largely related to great sympathetic efferent discharge
causing arterial vasoconstriction. Hypertensive subjec
respondto cold pressor stimulus with a predominant iiise

total peripheral resistance and also there were higher lev
of plasma norepinephrine. The findinga our study
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Isometric exercise produces a significant increasblood
pressure and heart rate, whitdn easilybe elicited by using
sustained hand gripin hand grip test, increas@ blood
pressuras dueto increased sympathetic activity mediatad
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o HRV: HRV Report o &=
GENERAL FREQUENCY-DOMAIN
Analysis Start Block:1,0s VLF Band 0-0.04Hz
Analysis End Block: 1, 16:00 LF Band 0.04-0.15 Hz
Total Included Beats 946 HF Band 0.15-045 Hz
Included Normal Beats 946 i B & 5 " g
We wer(%) wer(nu)
Included Ectopic Beats 0 &l SHEHIE ) sRoRei) SRoeE
Total 1856
TIME-DOMAIN VLF 5361 2889
AveraggiRR ams LF 1202 64.76 91.07
Median RR 944 ms
SDRR 1216 ms HF 1016 5.476 77
SDARR 7.206 ms
LFIHF 11.83
CVRR 0.04466
Average Rate 63.69 BPM
SD Rat 2863 BPM
. NONLINEAR
SDSD 2849 ms
RMSSD 2847 ms o1 2014 ms
PRR50 4.017 % SD2 56.12 ms
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