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Abstract:  
Introduction: Hydrotherapy is a system of Naturopathic medicine where treatment is given using various forms 

of water. Spinal bath is one of the treatments used in hydro therapy for the management of various disorders. 

Hence present study aims to evaluate the physiological effects of cold spinal bath and hot spinal bath and 

measure the difference among them. 

 

METHODS: 60 healthy volunteers were recruited for the study. Subjects were randomly allocated into two 

groups, cold spinal bath (Group 1) and hot spinal bath (Group 2). Intervention was given for the duration of 15 

minutes. Assessments were done 5 minutes before and 5 minutes immediately after the intervention. 

 

RESULTS: In the present study comparison among two groups cold spinal bath group shown increase in The 

square root of the mean squared difference between Systolic Blood Pressure (SBP), Diastolic Blood Pressure 

(DBP), Mean of R-R interval (Mean RR) , Mean Heart Rate (HR), VLF, LF and HF after the treatment. 

Whereas Respiratory Rate (RR) remains unchanged.  Hot spinal bath group shown decrease in Mean RR, Mean 

HR, SBP, DBP, VLF, and LF and HF after the treatment. Whereas RR and SDNN remains unchanged. 

Although results of individual groups have shown some changes, but there is no significance in the form of 

(p<0.05) when compared between the group. 

 

CONCLUSION: Application of cold spinal bath on the body enhances the sympathetic activity and has could 

have a role in maintaining the cardiac tone and preventing various cardiovascular ailments, whereas a hot spinal 

bath enhances parasympathetic activity. 
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INTRODUCTION 

 

Naturopathic medicine is the art and science of disease diagnosis, treatment and prevention using natural 

therapies including: Clinical nutrition, Hydrotherapy, Naturopathic manipulation, Traditional Chinese 

medicine/Acupuncture and lifestyle counselling.1 It is also a system of man building in harmony with the 

constructive principles of Nature on physical, mental, moral and spiritual planes of living and consists of non-

invasive treatment modalities.2 
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The eastern health care believes that the universe is made up of panchamahaboothas (Five great elements) such as 

Akash, Vayu, Agni, Jala, and Prithvi. Naturopathy uses each one of these elements as a therapeutic modality 

because of their properties to treat the diseases. Among these five elements, water is an integral component of 

the human body and has a specific effect on health and diseases. Hydrotherapy, one of the oldest known 

therapies, is defined as the use of water, in any forms, for the maintenance of health or the treatment of 

diseases.3 

 

Almost all the ancient civilization have practiced and explored the therapeutic use of water. Hippocrates had 

used hydrotherapy extensively around 400 B.C and had written some of the earliest dictums on hydrotherapy4.  

The modern history of hydrotherapy received its revival impetus after a long interval in the 19th century from 

central-Europe. Pioneering hydropaths such as Vincent Priessnitz (1799-1851), Sebastian Kneipp (1821-1897) 

and John Harvey Kellogg (1852-1943) strongly advocated and promoted the use of hydrotherapy. The first 

definitive treatise on hydrotherapy explaining its’ techniques and effects was written by John Harvey Kellogg in 

1900 entitled “Rational Hydrotherapy” .In hydrotherapy there are so many types of treatment procedures like 

packs, baths, douches, sprays, immersions and compresses given with different temperature to treat various 

disorders.5  

 

In India hydrotherapy is popularized by various famous persons like Mahatma Gandhi, Lakshman Sharma, and 

Vegaraj Ramkrishnam Raju etc… In 1933 Dr. Vegaraj Ramkrishnam Raju (1910- 1955) started nature cure 

hospital at Bhimavaram, Dr. Sharma K Lakshman (1879- 1965) contributed work in naturopathy and as well as 

in hydrotherapy, he has designed the spinal bath and hip bath tubs, established nature cure sanatorium at 

Vijayawada, started nature cure journal in English and so on.6 

 

 Hydrotherapy is the external or internal use of water in any of its forms (water, ice, steam) for health promotion 

or treatment of disease. It was used widely in ancient cultures, including Egypt, Persia, China, India, and Israel, 

before it was well established as the traditional European water cure 7.  

 

Baths are one of the ways in which water is applied to human body for therapeutic use. Baths may be full or 

partial immersions of the body in water of various temperatures 8. The temperature for cold treatments is 18-

240C (64-75F) degrees, for hot 36-400C (98-104F) degrees and neutral 24-260C (92-95F) 9. 

 

Spinal bath is a local, non-pressurized hydratic measure in which the spinal area is exposed to water of certain 

temperature for a specific duration to get desired effects. This procedure controls all the organs of the body, 

since most of the nerve roots start from the spinal cord. They are the sensory centres, temperature controlling 

centres, vasomotor centres and sympathetic and parasympathetic centres in the brain and spinal cord. The small 

and large blood vessels of the heart, lungs, digestive system and brain contract or dilate depending on the 

temperature of water used in the spray. It improves oxygen supply to the lungs and heart by increasing blood 

circulation.10 Dr Laxman Sharma, a renowned naturopath of the country explains that the spinal bath is based on 

the principles of cooperation with natural laws of life which are forever working within, as well as outside the 

body. He claims that cold spinal bath bring changes in the activity of nervous system through the activation of 

spinal cord. The cold spinal bath tones up the spinal nerves and stimulates the parasympathetic nervous 

system.11 
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The spinal bath treatment has been used extensively in Clinical Naturopathy both for rejuvenation as well as 

therapy for so many various disorders. In this present scenario it is essential to understand the underlying 

mechanisms of spinal bath before using it as a treatment. Currently there are no scientific studies reporting 

physiological effects of spinal bath. Hence, the present study is aimed to evaluate the physiological effects of 

cold spinal bath and hot spinal bath among healthy individuals. 

 

METHODOLOGY 
 

79 subjects were screened of either gender of the age group of 18 to 28 years from a residential setup of SDM 

College of naturopathy and yogic sciences, Ujire. 60 healthy subjects were recruited for this study according to 

the inclusion and exclusion criteria and they were divided into two groups by using random sampling method 

group 1 underwent cold spinal bath and group 2 underwent hot spinal bath. All the subjects were healthy and 

not diagnosed with any disorder or disease and were not on any medication. Ethical clearance was obtained 

from the institutional ethical committee. Informed consent was obtained from each subject after explaining the 

procedure and giving the assurance that they could withdraw from the study whenever they wanted. Then both 

the groups were assessed before and after the intervention. 
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DATA COLLECTION 
Assessments: 

Condition of recordings: The subjects were seated on a chair recording leads were connected to the four-

channel polygraph equipment (BIOPAC, Montana, USA; model No: BSL 4.0 MP 36) and monitored on a 

closed circuit TV. Instructions were given to the subjects to remain relatively undisturbed during the session.  

 

Autonomic and respiratory variables: 

In the present study, the autonomic variables measured were the heart rate, and heart rate variability (HRV), 

Respiratory rate (Respirogram) and blood pressure. The HRV spectrum is believed to be a useful indicator of 

cardiac sympathetic activity (reflected by low frequency [LF] band power values) and parasympathetic activity 

(reflected by high frequency [HF] band power values).12 

 

Heart rate and Heart rate variability spectrum (HRV): 
 Heart rate variability (HRV) describes the variations between consecutive heartbeats. The regulation 

mechanisms of HRV originate from the sympathetic and parasympathetic nervous systems in addition to other 

controls and hence, HRV is used as a quantitative marker of the autonomic control over the heart. The 

electrocardiogram [EKG] was recorded using standard bipolar limb lead II configuration and an AC 

 

Amplifier with 1.5 Hz high pass filter and 75 Hz low pass filter settings (BIOPAC, Montana, USA; model No: 

BSL 4.0 MP 36). The ECG was digitized using a 12-bit analogue-to-digital converter (ADC) at a sampling rate of 

500 Hz. The R waves were detected to obtain a point event series of successive R-R intervals, from which the 

beat-to-beat heart rate series was computed. The data recorded was visually inspected off-line and only noise 

free data was included for analysis. The heart rate was obtained based on R-R inter beat interval analysis. 

Schematic representation of ECG and Heart rate variability (HRV) are presented in. According to guidelines of 

the Task force of the European Society of Cardiology and the North American Society of Pacing and 

Electrophysiology, the low frequency and high frequency values were expressed as normalized units.13 

 

The normal-to-normal (NN) intervals are measured using ECG curves. Thereby, NN intervals are distinguished 

from common RR intervals (time distance between two R points in ECG) by excluding ventricular extra 

systoles, which are caused by different processes. Further study of heart rate variability is performed 

statistically.12 e.g., by calculating standard deviation (SDNN) and other defined parameters (Table 1) in the time 

domain. 
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Table 1: Selected Time Domain Measures of HRV. 

Variable  Units Description 

SDNN  Ms Standard deviation of all NN intervals 

SDANN Ms Standard deviation of the averages of NN intervals in all 5-

minute segments of the entire recording 

RMSSD Ms The square root of the mean of the sum of the squares of 

differences between adjacent NN intervals 

SDNN 

Index 

Ms Mean of the standard deviations of all NN intervals for all 5- 

minute segments of the entire recording 

SDSD Ms Standard deviation of differences between adjacent NN 

intervals 

NN50 

Count 

 Number of pairs of adjacent NN intervals differing by more 

than 50 ms in the entire recording; three variants are possible 

counting all such NN intervals pairs or only pairs in which 

the first or the second interval is longer 

pNN50 % NN50 count divided by the total number of all NN intervals 

   

 

The frequency domain analysis is performed using a fast Fourier transform of the NN intervals as a function of 

time. This leads to power spectral density (PSD), which represents a distribution of variance (SDNN2) on 

variability frequencies, i.e., integrating PSD over the complete frequency range of outcomes (SDNN2). Because 

variability frequencies are defined as small-scale fluctuations in heart rate, the frequency range that is less than 

0.5 Hz is of interest. At least there are specific frequency domains, which are affected differently by 

parasympathetic and sympathetic activities of the autonomic nervous system. Oscillations inside the vasomotor 

system, including the baroreceptor reflex, are in the order of 0.1 Hz. At higher frequencies, respiratory sinus 

arrhythmia is present, which is caused by interaction of the respiratory and the cardiovascular systems. 

Regulatory systems acting on low time scales, e.g., thermoregulation, cause fluctuations in the very low 

frequency range (0.003 – 0.04 Hz), but these systems are not of interest in this study naturally, it is not useful to 

analyse single frequencies due to insufficient resolution and overlapping of the different mechanisms but, 

nevertheless, two frequency intervals are found to be suitable as indicators of sympathetic and parasympathetic 

activities. The integral of the PSD carried out over the low frequency interval from 0.04 Hz to 0.15 Hz is 

defined as LF power, and the integral carried out over the high frequency interval from 0.15 Hz to 0.4 Hz as HF 

power, respectively. While the LF power is mostly but not exclusively affected by sympathetic activity, the HF 

power is predominantly parasympathetically influenced.  
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Table 2: Selected Frequency Domain Measures of HRV. 

Analysis of Short-term Recordings (5 min). 

Variable Units Description 

Frequency 

Range 

5-min    total 

power ms2 

The  variance  of NN  

intervals over  the temporal 

segment ≈≤0.4 Hz 

VLF ms2 Power in VLF range ≤0.04 Hz 

LF ms2 Power in LF range 0.04-0.15 Hz 

LF norm Nu 

LF  power  in  normalized  

units LF/(total 

power−VLF)×100  

HF ms2 Power in HF range 0.15-0.4 Hz 

HF norm Nu 

HF  power  in  normalized  

units HF/(total 

power−VLF)×100  

LF/HF  Ratio LF [ms2]/HF[ms2]  

  

Table   3: Analysis of Entire 24 Hours. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Autonomic nervous system controls number of physiological factors, including blood pressure and respiratory 

rate can have a profound effect on this autonomic "balance." HRV analysis therefore provides a non-invasive 

method for investigating the dynamic influence of changing physiological parameters on cardiac regulation. This 

"heart rate variability (HRV) analysis" provides a substantial amount of additional information about the 

cardiovascular system and enables quantification of cardiac regulatory influences on the autonomic nervous 

system.14 A Study conducted to find the effect of hot and cold foods on signals of heart rate variability and nail 

fold microcirculation of healthy young humans found that the capillary red blood cell (RBC) velocity in nail fold 

microcirculation of the subjects with hot constitution accelerated significantly after taking the hot-attribute aged 

ginger tea, which might be the result of elevated vagal activity leading to arteriole dilation in these subjects.  

 

 

 

Variable Units Description 

Frequency 

Range 

Total power  ms2 The Variance of all NN ≈≤0.4 Hz 

ULF ms2 Power in the ULF range ≤0.003 Hz 

VLF ms2 Power in the VLF range 0.003-0.04 Hz 

LF ms2 Power in th 0.04-0.15 Hz 

HF ms2 Power in the HF range 0.15-0.4 Hz 

Α  

Slope of the linear 

interpolation of the 

spectrum in a log-log scale ≈≤0.04 Hz 
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In contrast, in subjects with cold constitution, capillary RBC velocity decelerated significantly and skin 

temperature decreased markedly after taking the cold-attribute coconut water, which might have been induced 

by sympathetic nerve activation causing the arteriole to be constricted.15 

 

Respirogram 

Respiration was recorded using a volumetric pressure transducer [stethograph] connected to AC amplifier of the 

polygraph and with sensitivity set as required. The stethograph was fixed around the trunk about 8 cm below the 

lower costal margin as the subject sitting erect.16 

 

Blood Pressure 

The blood pressure was recorded with a sphygmomanometer by auscultatory method over the right brachial 

artery.17 

 

Intervention 

General description about spinal bath therapy  

Spinal bath was given in tubs specially made for the purpose. Tub helps to maintain the constant water 

temperature. The water level in the tub was an inch and a half to two inches. The temperature of the water in 

the spinal bath for cold was 18-24°C (64-75°F) for hot 36-400C (98-104F). Water temperature was measured by 

using a digital thermometer.  The subject’s lies down in a spinal bath tub with minimum dress, with the head on 

the side that is most slanted, his buttocks at the opposite side end and his feet outside and adjusts himself to the 

water of the tub such that water should touch the entire length of the spine, from the nape of the neck to the 

lowest portion of the spine. Intervention was given for 15 minutes.11 

 

Instrument specifications: 

Spinal bath tubs are made up of fiber material and are water proof and non-allergic. The spinal bath tub, from 

Indian Fiber Company, Bangalore, and Karnataka was used in the study.18 

 

Materials Used  

 Channel Polygraph.  

 Sphygmomanometer. 

 Spinal bath tub.  

 Water of required temperature. 

DATA ANALYSIS 
 

The raw data obtained from each subject in each recorded session were tabulated separately. The group’s mean, 

standard deviation and p- values were calculated for all the variables by using one Independent t test was used 

for intra group comparison. Statistical analysis as done using Statistical Package for Social Sciences (SPSS 21.0) 

 

RESULTS 
 

In the present study on comparing the outcome measures of the two groups cold and hot spinal bath, The cold 

spinal bath group showed significant increase in SBP,DBP, MEAN HR, MEAN RR, VLF, LF AND HF after 

the treatment. Whereas there was slight increase in RMSSD, PNN50, NN50 and LF/HF which was not 

statistically significant (P<0.05).There was minimal decrease in SDNN and RR remains unchanged. Suggest 

arousal of sympathetic activity following cold spinal bath.  

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 5, ISSUE 7, JULY/2018

ISSN NO: 2394-8442

http://iaetsdjaras.org/78



 

 

Hot spinal bath group showed significant decrease in SBP, DBP, MEAN HR, VLF, LF AND HF.Whereas there 

is  slight decrease in MEAN RR, SDNN AND RMSSD which was not statistically significant (P <0.05).There 

was minimal increase in NN50 ,PNN50 and LF/HF ratio which was not statistically significant(P<0.05). The 

RR remained unchanged. 

 

Comparing among two groups group 1 and group2 that is cold spinal bath and hot spinal bath there is 

significant reduction in SBP, DBP, MEAN HR, MEAN RR, VLF and LF in hot spinal bath group when 

compared with cold spinal bath group. Suggestive of parasympathetic activity. Whereas there is decrease in 

SDNN, RMSSD, NN50, and PNN50 in cold spinal bath group compared with hot spinal bath group suggestive 

of sympathetic activity Although results of individual groups have shown some changes, but there is no  

significance in the form of (p<0.05).when compared between the inter group that is cold spinal bath and hot 

spinal bath. 
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MEAN RR= Mean of R-R interval. 

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 5, ISSUE 7, JULY/2018

ISSN NO: 2394-8442

http://iaetsdjaras.org/81



 

 

DISCUSSION 
 

The main aim of the study was to evaluate and compare the physiological effect of cold spinal bath and hot 

spinal bath and evaluate their respective changes on various autonomic functions viz. Heart rate, Heart Rate 

Variability, Respiratory rate, and Blood pressure in normal healthy volunteers. All the 60 subjects underwent the 

intervention for the duration of 15 minutes over the spinal bath tub in supine position. There were no adverse 

effects reported during or after the intervention.  

 

Results of the individuals who underwent cold spinal bath group showed significant increase in SBP, DBP, 

MEAN HR, MEAN RR, VLF, and LF AND HF after the treatment. Whereas there was slight increase in 

RMSSD, PNN50, NN50 and LF/HF which was not statistically significant (P<0.05).There was minimal 

decrease in SDNN and RR remains unchanged. The autonomic variables which were assessed in the present 

study indicate the level of activity of sympathetic nervous system and others autonomic balance. The heart rate 

is regulated by dual innervation (sympathetic and vagal) as well as humoral factors19. Cool water produced a rise 

from baseline in sympathetic activity, with a drop in sympathovagal balance. This likely represents a physiologic 

stress response.20 

 

Individuals who underwent hot spinal bath group showed significant decrease in SBP, DBP, MEAN HR, VLF, 

LF AND HF.Whereas there is  slight decrease in MEAN RR, SDNN AND RMSSD which was not statistically 

significant (P <0.05).There was minimal increase in NN50 ,PNN50 and LF/HF ratio which was not statistically 

significant(P<0.05). The RR remained unchanged.  Results indicate parasympathetic activity. Warm water 

immersion has been shown to have some significant effects upon the ANS, reducing sympathetic activity, and 

increasing Parasympathetic activity and influence upon the ANS. 20 

 

Comparing among two groups group 1 and group2 that is cold spinal bath and hot spinal bath there is 

significant reduction in SBP, DBP, MEAN HR, MEAN RR, VLF and LF in hot spinal bath group when 

compared with cold spinal bath group, Suggestive of parasympathetic activity. Whereas there is decrease in 

SDNN, RMSSD, NN50, and PNN50 in cold spinal bath group suggestive of sympathetic activity. 

We observed a decrease in both mean blood pressure and diastolic pressures during the immersion period, most 

pronounced during the warm water cycle and subsequent to it.20 

 

There may be a transient cutaneous vasoconstriction following cold spinal bath suggesting a shift of the 

sympatho-vagal tone towards the sympathetic side. From the results it could be concluded that a cold spinal 

bath could possibly enhance cardiac health, whereas a hot spinal bath which has shown to improve the 

parasympathetic activity could well be used in anxiety, Insomnia etc.21  

 

The probable mechanism of action indicating a sympathetic dominance might be due to peripheral 

vasoconstriction following an exposure to cold temperature. Although individual results of cold spinal bath 

indicate a sympathetic dominance, and that of a hot spinal bath indicating parasympathetic dominance, there is 

strong evidence in the form of significant (p<0.05) when either groups are compared which could be used for 

clinical relevance. 
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CONCLUSION 
 

In comparison with the cold spinal bath, hot spinal bath stimulates the parasympathetic nervous system. 

Application of cold spinal bath on the body enhances the sympathetic activity and has a role in maintaining the 

cardiac tone and preventing various cardiovascular ailments. Whereas a hot spinal bath enhances 

parasympathetic activity and can be applied effectively to treat stress, insomnia and anxiety.  
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