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Introduction

Autonomic nervous system is an important controller of 
many bodily activities. Its derangement is known to have a 
major role in many pathological conditions. The two limbs of 

Background: Various disease processes are associated with an altered symapatho-vagal activity which reflects the auto-
nomic balance. Altered ANS activity is reported in patients suffering from chronic pain by various workers with conflicting 
reasons. HRV is a simple, non-invasive tool to assess the autonomic activity in all age groups and the results are widely 
accepted as the diagnostic and prognostic method for autonomic activity.
Objectives: The present study was planned to see the autonomic dysregulation, if any, in Indian patients suffering from 
chronic somatic pain with an aim to find the cause of the autonomic imbalance.
Materials and Methods: The short-term heart rate variability parameters computed by an amplifier (Biopac) after taking a 
5-minute electrocardiogram recording in supine position from 33 female patients between the age group of 20 to 65 years 
and suffering from chronic somatic pain. They were compared with twenty-two age and sex matched controls (without any 
pain) after applying the exclusion criteria and following the conventional and recommended protocol. The RR interval time 
series was taken from the ECG of each subject and analyzed for HRV by using the above-mentioned software.
Results: The heart rate was increased in all patients with varying significance. The time domain and frequency domain 
parameters are also decreased in patients as compared to their respective controls. The HRV parameters were signifi-
cantly reduced in elderly females than the younger ones.
Conclusion: The change in heart rate signifies an increased sympathetic activity in patients suffering from chronic pain. 
However, the HRV analysis showed a variation in ANS activity in all with a significant change in elderly females. It seems 
as there may be some protection in young females by female sex hormones. The exact mechanisms are still elucidated, 
though psychological and behavioral attitude might be responsible for such varied changes.
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ANS—are in a balanced state primarily by neural centers of 
the brain under physiological settings. The defects in auto-
nomic imbalance are due to either an increased sympathetic 
or reduced parasympathetic activity and have been found to 
be associated with development of cardiac arrhythmia and 
arrest.[1-3] Pain is the commonest symptom of human suffer-
ings. Chronic pain, somatic or visceral is more cumbersome 
and is associated with alterations in physical, psychological 
and homeostatic mechanisms.[4-6] Chronic somatic pain is 
more common in females and reduces their mental threshold, 
working ability and often associated with depression. It has 
been observed that relief from pain often consumes a large 
amount of health resources around the globe. It may be origi-
nating either from somatic viz. chronic regional pain syn-
drome, fibromyalgia, rheumatoid arthritis or visceral organs 
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(Biopac) as per the recommendations of the Task Force.
[9] Mean of all the RR intervals (mean RR), standard devia-
tion of the normal to normal RR intervals (SDNN), root mean 
square of successive differences between adjacent RR inter-
vals (RMSSD) and the percentage of number of RR intervals 
with differences >50 ms (pNN50) were calculated in the time- 
domain. Frequency-domain measures were obtained by fast 
Fourier transformation and they included the absolute powers 
obtained by integrating the powers in the very low  frequency 
(VLF) band of 0.0033–0.04 Hz, low frequency (LF) band of 
0.04–0.15 Hz, high frequency (HF) band of 0.15–0.4 Hz, and 
the total power in all the 3 bands together. 

The results, expressed as mean (SD), were analyzed 
using the SPSS version 11.0 statistical software package. The 
data was analyzed by using the unpaired t-test. A value of 
p < 0.05 was considered as significant.

Results

The present study included 33 female patients suffering 
from chronic somatic pain for assessment of autonomic reac-
tivity and compared with age and sex, matched 22 control 
subjects. The physical characteristics of the two groups are 
shown in Table 1.

Tables 2 and 3 shows the HRV analysis results in younger 
(25 to 35 yr) and elderly females (>45 Yr). There is a  significant 
increase in heart rate (p < 0. 04) in elderly ladies suffering 

e.g.  irritable bowel syndrome. It has been observed that 
chronic somatic pain is associated with altered ANS activity 
similar to closely allied conditions like irritable bowel syn-
drome, chronic fatigue syndrome and migraine. The chronic 
pain is associated with mental stress which may not be due to 
the cause of pain but due to anxiety and awareness of the 
pain.[7] Various studies had shown that chronic pain leads 
to  changes in ANS activity in all age group[8-14] but some 
researchers argue about its involvement.[15,16] They attribute it 
to poor physical health and functional disability which might 
influence the ANS. 

Heart Rate Variability (HRV) is a simple noninvasive 
method to assess the sympathovagal balance at the level of 
the sinoatrial node.[17] The resting heart rate is under auto-
nomic control at all times and the beat to beat fluctuations in 
it or RR interval of ECG is recorded to calculate the HRV. It 
is measured by power spectral analysis and provides a quan-
titative marker of autonomic neural control of heart rate and 
has been shown to reflect cardiovascular health. Low HRV is 
associated with increased risk of cardiovascular diseases.[18,19]  
The spectral analysis of the RR intervals reflects the HRV 
in statistically based time domain parameter or respiratory 
based frequency domain parameters

 Most of the work to assess the autonomic status in chronic 
pain sufferers is done outside India. Therefore, this study was 
planned to see the autonomic dysregulation in female patients 
suffering from chronic pain with an objective to assess the 
autonomic status in them and variation with controls. 

Materials And Methods

The study was carried out in the autonomic function lab 
of Department of Physiology for a period of 12 months after 
taking approval from Institutional ethical committee. The 
study consisted of thirty-three females between 20-65 years 
age suffering from chronic pain attending Orthopedic OPD 
and pain clinic of SVBP Hospital, to assess the autonomic 
reactivity by HRV analysis twenty-two age and sex matched 
individuals not suffering from any painful disorder were also 
taken as control group.

All subjects of both groups were thoroughly explained about 
the nature and purpose of the study. Written informed consent 
was obtained from all subjects prior to obtaining the data from 
experiments. The subjects were interviewed regarding their 
medical history, including family history, medications, current 
health condition, menstrual cycle, and lifestyle followed by a 
detailed medical examination. Subjects on steroid therapy and 
with a history of diabetes mellitus, hypertension, cardiovascu-
lar disease or any other systemic disease which might cause 
an alteration in autonomic activity were excluded. After meas-
uring the baseline anthropometry, HRV analysis was done on 
each subject as per international guidelines by taking 5- minute 
recording of lead II ECG following a supine rest of 15 minutes 
using commercial leads and an amplifier (Biopac) and stored in 
the computer. RR interval time series was computed from ECG 
and subjected to short-term HRV analysis using a software 

Table 1: Anthropometric data (mean ± SD) of females without 
(control) and with (cases) chronic somatic pain

Parameters Control (n = 22) Cases (n = 33)

Age (yr) 41.55±9.88 44.21±10.34
Height (m) 1.5±0.07 1.49±0.09
Weight (kg) 53±5.46 53.94±5.39
BMI(kg/m2) 35.11±3.53 36.35±3.71

Table 2: Heart rate variability (mean± SD) in young females (25-35 yr)

Control  
(n = 9)

Cases
(n = 10)

p-value

HRV (Time domain)
Mean RR (s) 0.71±0.21 0.71±0.11 0.7636
Mean HR (1/min) 78.04±6.65 86.85±13.21 0.0879
RMSSD (ms) 22.20±9.80 12.69±4.88 0.0145*
NN 50 (count) 6.44±4.95 1.70±1.77 0.0113*
pNN 50 (%) 4.35±3.41 1.25±1.12 0.0144*

HRV (Frequency domain)
VLF (power %) 76.78±122.78 17.30±54.71 0.1826
LF (power %) 325.67±426.38 121.50±114.70 0.1623
HF (power %) 47.89±47.80 43.63±40.67 0.8362
LF/HF Ratio (power %) 7.86±6.33 4.05±4.13 0.1348

*p-value < 0.01 significant 
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is not affected by changes in mean heart rate and is highly 
reproducible.[23,24]

The LF and HF component of frequency domain param-
eters are reduced in all females suffering from pain as com-
pared with their control subjects. However, there was a 
significant reduction in LF, a measure of sympathetic activ-
ity and HF, associated with the parasympathetic activity, in 
elderly females suffering from pain with greater fall in HF 
(50% of the control group). The LH/HF ratio has been used as 
a measure of vagal tone which is also showing an insignificant 
fall in both groups of ladies. 

Kalezic et al[10] and Thayer JF et al[25] observed an increase 
in HR and low HRV in patients with chronic low back pain. They 
inferred that chronic pain does cause some autonomic imbal-
ance expressing an increased sympathetic and decreased 
parasympathetic activity as reflected by an increased heart 
rate, blood pressure, and electrodermal activity. Kingsley[11] 
found that autonomic modulation in females suffering from 
fibromyalgia is unaffected by the resistance exercise and 
concluded that pain per se may be the factor for autonomic 
modulation in them. Hallman D[8] in patients with chronic 
neck-shoulder pain found low parasympathetic activity during 
rest and sleep while sympathetic activity is altered only to lab 
stressors. The findings of the present study are in contrast 
to other workers as we observed a decline in both limbs of 
ANS with greater fall in parasympathetic activity shifting the 
balance in favor of sympathetic response. 

Hence it may be attributed that changes in frequency 
domain parameters seem to be due to the disease process 
itself and with chronic pain, there are some adaptative mech-
anisms responsible for coping with pain. These mechanisms 
are not fully explored yet though abnormal anatomical and 
functional involvement in pain processing areas, as well as 
reduction of gray matter, has been observed with persistent 
pain in MRI studies.[14,20 ]

The present work also shows that such adaptative mech-
anism becomes less with advancing age and there is a pos-
sibility of the role of female hormones in such adaptations. 
There is evidence in the literature that in chronic somatic 
pain, there is maladaptation between nociceptive area and  
ANS.[26,27] Cardio–sympathetic excitation due to a stressor is 
known to be associated with a reduction in total variability, 
along with an alteration in LF/HF ratio.[23] Variations in obser-
vations of HRV indices has been the cause of much debate 
in the literature if these indices of sympathovagal balance do 
reflect the autonomic activity in all conditions or not.[28,29] 
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