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ABSTRACT: 
Background: Chronic imbalance of the autonomic nervous system is prevalent and potent risk factor for adverse 

cardiovascular events including mortality. The present study was conducted to assess heart rate variability in hypertensive 

and normotensive subjects. Materials & Methods: 60 hypertensive and 60 normotensive subjects was included. Total 

power (TP), normalized low frequency power (LFnu), normalized high frequency power (HFnu), ratio of low frequency 

power to high frequency power (LF-HF ratio), standard deviation of normal-to-normal RR intervals (SDNN), root mean 

square successive difference (rMSSD) and the proportion of NN50 to the total number of NN intervals (pNN50) were 

assessed. Results: SDNN (ms) was 156.2 in group I and 142.6 in group II, pNN50 was 14.5 in group I and 11.7 in group II, 

rMSSD (ms) was 42.6 in group I and 39.0 in group II. LFnu was 74.0 in group I and 84.5 in group II, HFnu was 56.2 in 

group I and 34.9 in group II and LF/HF ration was 2.7 in group I and 3.6 in group II. The difference was significant (P< 

0.05). Conclusion: Hypertensive patients exhibited decreased heart rate variability and decreased parasympathetic 

modulation as compared to normotensive subjects. 
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INTRODUCTION 

Chronic imbalance of the autonomic nervous system 

is prevalent and potent risk factor for adverse 

cardiovascular events including mortality.
1
 Any factor 

that leads to inappropriate activation of the 

sympathetic nervous system can be expected to have 

an adverse effect on these measures. Any factor that 

augments vagal tone tends to improve outcome.
2
 The 

autonomic nervous system (ANS) plays a 

fundamental role in the control of arterial blood 

pressure and heart rate, and, therefore, may be 

considered an important pathophysiologic factor in 

the development of arterial hypertension. Currently, 

the status of autonomic action of the heart may be 

known through the study of heart rate variability.
3
 

Heart rate varies per beat as a consequence of the 

constant adaptations promoted by the ANS to 

maintain cardiovascular system balance. These 

alterations may be assessed through the variations in 

R-R intervals, therefore, constituting the heart rate 

variability. The integration between the sympathetic 

and parasympathetic modulations determines heart 

rate variability.
4 

Obesity, diabetes mellitus, hypertension, 

hyperlipidemia, coronary artery diseases and cancers 

are the leading causes of death worldwide. The burden 

of cardiovascular diseases and diabetes mellitus is 

very high in developing countries.
5
 Among the 

various risk factors, physical inactivity is an important 

risk factor for cardiovascular diseases and for 

increased cardiovascular mortality. Worldwide, 

physical inactivity is estimated to be the primary 

cause of approximately 21-25% of breast and colon 

cancers, 27% of diabetes and approximately 30% of 

ischemic heart disease.
6
 The present study was 

conducted to assess heart rate variability in 

hypertensive and normotensive subjects. 
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MATERIALS & METHODS 

The present study was conducted among 60 

hypertensive patients of both genders. Equal number 

of normotensive subjects was also included as control. 

The criteria for diagnosing hypertension were BP 

≥140/90 mmHg based on the average of 3 consecutive 

readings at an interval of 3 weeks. Subjects with 

blood pressure values of 100-119/60-79 mm Hg were 

recruited as normotensive. All subjects were informed 

and their written consent was obtained.  

Demographic parameters of all enrolled subjects were 

recorded. A thorough clinical examination was done. 

Blood pressure measurement was done (SBP and 

DBP). Group I comprised of hypertensive patients and 

group II had normotensive subjects. HRV such as 

total power (TP), normalized low frequency power 

(LFnu), normalized high frequency power (HFnu), 

ratio of low frequency power to high frequency power 

(LF-HF ratio), standard deviation of normal-to-normal 

RR intervals (SDNN), root mean square successive 

difference (rMSSD) and the proportion of NN50 to 

the total number of NN intervals (pNN50) were 

assessed. Results of the study was recorded and 

subjected to statistical analysis P value less than 0.05 

was considered significant. 

 

RESULTS 

Table I Distribution of patients 

Groups Group I Group II 

Status Hypertensive Normotensive (Control) 

M:F 35:25 35:25 

Table I shows that both groups had 35 males and 25 females. 

 

Table II Assessment of domain 

Parameters Group I Group II P value 

SDNN (ms) 156.2 142.6 0.05 

pNN50 14.5 11.7 0.01 

rMSSD (ms) 42.6 39.0 0.04 

LFnu 74.0 84.5 0.01 

HFnu 56.2 34.9 0.02 

LF/HF ration 2.7 3.6 0.05 

 

Table II, graph I shows that SDNN (ms) was 156.2 in group I and 142.6 in group II, pNN50  was 14.5 in group I 

and 11.7 in group II, rMSSD (ms) was 42.6 in group I and 39.0 in group II. LFnu was 74.0 in group I and 84.5 

in group II, HFnu was 56.2 in group I and 34.9 in group II and LF/HF ration was 2.7 in group I and 3.6 in group 

II. The difference was significant (P< 0.05). 

 

Graph I Assessment of domain 

 
 

DISCUSSION 

Several population-based studies show that 

incremental levels of regular physical activity are 

inversely proportional to long-term cardiovascular 

mortality when controlled for the presence of other 

risk factors in both men and women.
7
 In studies of 

male college alumni, the risk of death became 

progressively lower as physical activity dose levels 

0 

20 

40 

60 

80 

100 

120 

140 

160 

SDNN (ms) pNN50  rMSSD (ms) LFnu HFnu LF/HF ration 

156.2 

14.5 

42.6 

74 

56.2 

2.7 

142.6 

11.7 

39 

84.5 

34.9 

3.6 

Group I Group II 



Singh J et al. 

135 
Journal of Advanced Medical and Dental Sciences Research |Vol. 6|Issue 2| February 2018 

 

increased from an expenditure of 2.1 to 14.7 MJ/wk, 

500 to 3500 kcal/wk. There was a 24% reduction in 

cardiovascular mortality in subjects whose energy 

expenditure was 0.8.4 MJ/wk, 2000 kcal/wk.
8
 Alumni 

who were initially inactive and later increased their 

activity levels demonstrated significantly reduced 

cardiovascular risk compared with those who 

remained inactive. The present study was conducted 

to assess heart rate variability in hypertensive and 

normotensive subjects.
9
 Heart rate variability (HRV) 

has emerged as a practical, non-invasive tool to 

quantitatively investigate cardiac autonomic 

dysregulation in hypertension. Studies have reported 

decreased HRV among hypertensives and that the 

relation between blood pressure and HRV is present 

across a wide range of blood pressures.
10

 The present 

study was conducted to assess heart rate variability in 

hypertensive and normotensive subjects. 

In present study we enrolled 60 hypertensive and 60 

normal subjects. Menezes et al
11

 conducted a study 

comprised 286 patients diagnosed with arterial 

hypertension (AH) for the first time and divided into 4 

groups according to diastolic blood pressure (DBP) 

levels: group A - DBP110 mmHg. Group A (110 

healthy individuals) and group C (79 patients with 

moderate AH) underwent 24-hour Holter ECG with 

analysis of heart rate variability in time domain (TD) 

and frequency domain (FD). The group C patients 

were treated with ACE inhibitors for 3 months, and, 

after this period, they underwent a new 24-hour 

Holter- ECG study for assessing heart rate variability, 

the values being compared with those of normotensive 

individuals. The SDNN and PNN50 parameters (TD), 

and the LF spectrum (FD) were significantly different 

in the 2 groups, with clearly reduced values in 

hypertensive individuals. 

We found that SDNN (ms) was 156.2 in group I and 

142.6 in group II, pNN50 was 14.5 in group I and 

11.7 in group II, rMSSD (ms) was 42.6 in group I and 

39.0 in group II. LFnu was 74.0 in group I and 84.5 in 

group II, HFnu was 56.2 in group I and 34.9 in group 

II and LF/HF ration was 2.7 in group I and 3.6 in 

group II. Goldstein et al
12

 conducted a study in which 

a total of fifty-nine apparently healthy male (M) and 

female (F) individuals (M/F = 15/44) were included in 

the trial. HRV data for analysis was derived from 5 

minutes of baseline recordings, while the subject was 

sitting on a comfortable chair. Subject body measures 

(weight and height) were taken and BMI was obtained 

according to common calculation (kg/m²). BMI was 

inversely related to pNN50 and RMSSD components 

of HRV. Statistically significant differences between 

stratified groups (BMI25) only occurred for analysis 

of pNN50 components. The pNN50 components and 

RMSSD are strongly associated with cardiac vagal 

influence, and thus represents parasympathetic 

activity. The present data supports previous findings, 

that sympatho-vagal balance is related to BMI in non-

obese, healthy individuals, providing evidence for a 

prominent role of the vagus nerve in the modulation 

of the energy expenditure of the human organism. 

Furthermore, this relation can be observed in short 

term recordings of HRV of 5 minutes in length. 

 

CONCLUSION 

Authors found that hypertensive patients exhibited 

decreased heart rate variability and decreased 

parasympathetic modulation as compared to 

normotensive subjects. 
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