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Abstract: Background: Hypertension (HTN) has become an important public health issue. From the past few decades, different 

classes of antihypertensive drugs are used in treating HTN and non-pharmacological complementary therapies like naturopathy are 

efficiently employed. Clinically naturopathic physicians were using the cold spinal spray as one of the therapy in managing 

hypertension. It is important to understand the immediate efficacy and underlying mechanism of cold spinal spray in, patients with 

primary hypertension. Methods: Pre diagnosed primary hypertensive subjects are screened as per the criteria of diagnosis and 60 

subjects were selected after considering the inclusion and exclusion criteria. Subjects were randomly assigned and group one underwent 

20 min of cold spinal spray (CSS) whereas group two was made to lay down in the same tub for 20 min.  Baseline assessments were done 

followed by 20 min of intervention and finally, immediate post-assessments were done. Data were assessed and analysed. Results: Group 

one with CSS intervention showed a significant decrease in low frequency (LF), low frequency/high frequency (LF/HF) ratio and an 

increase in high frequency (HF) after the intervention (p˂0.01).Group two without intervention showed decreased LF/HF ratio, 

increased LF and HF but LF increased after the intervention but was not significant (p˃0.01). Comparing the groups showed a 

significant difference in all components of HRV (p˂0.05) and group one have more significant results than group two. Conclusion: 

Comparing both the groups, results suggested a significant decrease in sympathetic activity and a shift of sympathovagal balance 

towards vagal dominance immediately after the intervention of cold spinal spray is observed. Therefore CSS can be helpful in the 

immediate reduction of blood pressure in primary HTN patients. 
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1. Introduction 
 

HTN or high blood pressure (BP) is a chronic medical 

condition in which the systemic arterial blood pressure is 

elevated [1]. It is a multifactorial disease with a persistent 

elevation of systolic blood pressure (SBP) ≥140 mmHg and 

diastolic blood pressure (DBP) ≥90 millimetres of mercury 

(mmHg) [2]. Primary hypertension is observed in 90-95 % 

of cases and secondary can be seen in 5 – 10 % of cases [3], 

[4]. According to a survey study, HTN is one of the most 

prevalent diseases worldwide and around 6% of total deaths 

are caused because of hypertension thus world health 

organization (WHO) rates this disease as a cause of early 

death worldwide. Globally HTN is estimated to cause 13.5% 

of the total hypertensive individuals are above 45 years 

[5],[6]. Studies say that in 2025 around 1.5 billion people 

will be affected by hypertension [7]. High blood pressure is 

a major risk factor for stroke, myocardial infarction (MI), 

heart failure and arterial aneurysms and is a leading cause of 

chronic kidney failure (CKD). [8] HTN is directly 

responsible for about 57% of stroke death and 24% of 

coronary heart disease death in India. The prevalence of 

HTN in Indian urban adults is 25% and 10-15% in rural 

adults [9]. The south Indian population 22.1% of people are 

suffering from this serious condition [10], [11]. It is 

necessary to prevent and treat this disease in the initial stage 

itself to reduce the risk of cardiovascular diseases like 

coronary artery disease, stroke, heart failure, and renal 

diseases [12]. Blood pressure reduction is crucial in 

reducing adverse cardiovascular outcome a small reduction 

in it can reduce the risk of heart failure and stroke 

remarkably [13]. Lifestyle modifications along with lipid-

lowering therapy and anti-hypertensive therapies cause a 

75% reduction in the risk factors of cardiovascular disorders 

in hypertensive individuals. Various factors like 

consequences of urbanization such as lifestyle, diet, stress, 

increased population, and shrinking employment are 

contributed to this rising trend of HTN [14]. Primary 

hypertension comes around 95% of all cases of 

hypertension. Rising blood pressure with age is a necessary 

prerequisite to primary hypertension and differentiates it 

from secondary hypertension. [15]. 
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Anti-hypertensive drugs (AHD) are used and the studies 

show that these medications also help in lowering the 

progression of renal disease and all-cause of deaths [16], 

[17].The long term use of these medications may cause 

adverse effects also. This also causes the resistance of the 

body to treatment and reduces the therapeutic efficiency 

[18]. Due to the high cost and unavailability of medications 

large hypertensive population goes untreated [19]. Less than 

40% of treated hypertensive patients have their blood 

pressure controlled by using antihypertensive. 10-20% of 

subjects experience no expected results at all [20]. 

 

The first line of treatment for hypertension is preventive 

lifestyle changes such as dietary changes, physical exercise, 

and weight loss which have all been shown to a significant 

reduction in blood pressure in hypertensive people [21]. 

Prevention and self-care are two important things as per the 

Joint National Commission-7 (JNC7) [22]. There is a 

growing body of research on non-pharmacological treatment 

modalities such as complementary and alternative medicine 

(CAM) for reducing blood pressure [23]. CAM is a form of 

self-care preventive modality wildly used in developed and 

developing countries.14% of the worldwide population uses 

CAM for the management of hypertension [24]. 

 

Naturopathy is one of the CAM which is a way of life and a 

concept of healing that uses various natural means of 

treating human infirmities and disease [25]. Naturopathy 

focuses on non-invasive treatments to help your body to do 

its healing. A naturopathic physician employs an assay of 

healing practices including diet and clinical nutrition etc. 

[26]. In naturopathy, the use of water in any form for 

therapeutic purposes is known as hydrotherapy [27]. The 

pouring of the water to the body is applicable in various 

diseases conditions and it gives both physiological and 

internal beneficial effects [29]. The physiological effects of 

water produce a relaxation response in the neuroendocrine 

system by regulating the metabolism, breathing patter, 

stabilizing blood pressure, reducing the muscle tension, 

lowering the heart rate, and slow brain wave pattern [30]. 

The warmth and buoyancy influence the spinal segmental 

mechanisms. The cold applications are mainly used to 

explain vasoconstriction, pain reduction effects, and the 

effects in the nervous system activity [31]. The cold spinal 

spray is the one that uses both mechanical and thermal 

effects of water. Spinal bathtub which is developed by a 

renowned Naturopath from South India named 

AcharyaLakshman Sharma [28]. The altered form of spinal 

bathtub is spinal spray equipment in which water will be 

applied just to the spinal column from the nape of the neck 

till the lower part of the spine with a sufficient amount of 

pressure. This spinal spray treatment with water of cold 

temperature is extensively indicated in every naturopathy set 

up to reduce the systolic and diastolic blood pressure for 

hypertensive patients [32], this is because according to Dr. J 

H Kellogg, prolonged application of cold causes reduction 

in blood flow and heart rate, in the reaction period of the 

cold application there will be dilation of the superficial 

blood vessels, reduction in the rate of respiration with 

increasing in the depth of respiration. All these factors may 

influence the reduction of blood pressure [27].There is no 

scientific evidence recorded regarding the use of CSS as a 

therapeutic modality for reducing blood pressure. So this 

study aims at providing scientific evidence for the use of 

cold spinal spray as an immediate measure to reduce the 

increased blood pressure in hypertensive individuals. 

 

2. Literature Review  
 

An A study on heart rate variability which says there is an 

increased sympathetic activity and a decreased vagal tone 

associated with hypertension [33]. A study which was done 

on, immediate effect of cold spinal bath on autonomic and 

respiratory variables in hypertensive, say that there is an 

increased parasympathetic dominance during the cold 

application in hypertensive patients [35]. A review paper 

concluded that the cold and hot therapies effects the 

sympathetic and parasympathetic system and is a good 

treatment for  stress full condition for longer duration [34] 

One more study which  used the application of ice bag to the 

spinal region also suggested the parasympathetic dominance 

[36]. One study indicates that using CAM is helpful in 

common cardiovascular risk factors including obesity, 

hypertension, and other co-morbidities that are major public 

health issues [37]. By application of the water with different 

temperatures, one can increase or decrease the rate of blood 

flow through an organ or area of the body and can either 

increase or decrease the total volume of blood in an organ or 

area of the body based on the five physiological principles 

revulsive effect, derivative effect, spinal cord reflex, 

collateral circulation, and arterial trunk reflex [25].In 

another study, they found that short-term exposure to cold 

water immersion restores the impaired vagal modulation. 

Water immersion increases the vagal-related HRV indices. 

It may be due to the stimulation of pressure-dependent 

baroreceptors, and also due to the co-activation of cold 

receptors with the cold water immersion [40]. The heart rate 

and HRV measures after water immersion give the idea of 

improving the parasympathetic activity to get good cardiac 

effects [38]. A study by Hani Al Haddad and his friends 

explained that the hydrostatic pressure created by the head-

out water immersion condition shifts peripheral blood into 

the thoracic vasculature, thereby increases central blood 

volume, stroke volume, cardiac output, and central venous 

pressure. This helps in the improvement of parasympathetic 

activity and inhibits sympathetic activity [39]. 

 

3. Problem Definition 
 

Clinically cold applications are used to treat hypertension 

but it is necessary to prove it scientifically. However, in 

literature, there were no scientific papers published on the 

use of cold spinal spray-on autonomic functions in patients 

with hypertension and there is no scientific evidence 

whether it is significant for hypertensive patients without 

any complications. It is important to understand the 

underlying mechanisms of CSS to find out its physiological 

effects. Hence the present study is objecting for assessing 

the effect of cold spinal spray-on sympathetic and 

parasympathetic changes in hypertensive patients by 

assessing HRV. 

 

4. Materials and Methods 
 

60 primary hypertensive healthy individuals with the mean 

age of 50 ± 12.5 were recruited from SDM naturopathy 
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hospital. Randomization was done by computer-generated 

randomization for the allocation of the subjects into either of 

the groups. The inclusion criteria include Pre diagnosed 

primary hypertensive patients who are under medication, 

both male and female subjects willing to participate in the 

study by signing the consent form. Exclusion criteria was 

like subject with open wounds, subject with habits of regular 

smoking and alcohol consumption, females under 

menstruation, Subjects with history or complaints of mental 

illness, cardiac diseases, and renal disease, weak and 

debilitating subjects and the subjects who are not willing to 

participate in the study.Study protocol was approved by the 

Institutional Ethics Committee and a written informed 

consent was obtained from each subjects. 

 

A spinal spray tub made up of fiber, which is raised a little 

in the back region to give proper support to the back, will be 

used. A perforated fiber pipe is attached to the centre of the 

tub which is connected to 0.5 horsepower motor which will 

supply water for the treatment purpose. Group one 

underwent the cold spinal spray of temperature 18- 24 

degree Celsius treatment and group two lying in the spinal 

spray bath tub in the same position respectively for 20 

minutes. The temperature of the water of cold spinal spray 

will be measured by a digital thermometer and is maintained 

between 18°C to 24°C for group one. Assessment will be 

done 5 minutes before and immediately after intervention 

and subjects were seated on a chair and ECG 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 of taking readings.  

 

The raw data obtained from each subject in each recording 

session were tabulated separately. The group median, mean, 

standard deviation, and p values were calculated for all the 

variables to see the distribution and normality assumption. 

Appropriate statistical tests were used for the analysis & 

interpretation of the results.  Statistical analysis will be done 

using software and related packages (IBM SPSS statistics 

version 25). The data was checked for the Normality of 

difference/change scores from pre-test to post-test of various 

parameters in the same group by Wilcoxon signed-rank test 

and between groups by Mann Whitney U test and p < 0.05 

considered as significant. 

 
Figure 1: Illustration of the study plan  

 

5. Result/ Discussion 
 

The baseline demographic variables were the same for both 

groups. There is a decrease in the SBP, DBP, pulse, 

respiration, LF, HF/LF ratio in both groups. In the group 2 

the median SBP, pulse, mean HR, NN50, pNN50, LF/HF of 

subjects decrease after the therapy whereas the median LF 

increase after therapy. The medians of all autonomic 

variables change after the therapy with cold spinal spray in 

the group 2 except for VLF. The median SBP, DBP, pulse, 

respiratory rate, mean HR, LF, and LF/HF decrease after 

therapy whereas its opposite in case of variables means RR, 

RMSSD, NN50m pNN50, HF. The LF after the treatment in 

the group 2 is high when compared to LF after treatment in 

the group 1. These same results were observed for the 

HF/LF ratio. The HF value for the group 2 is lower than that 

of the group1. Significant decrees in the pre and post value 

of median respiration were found in both the groups.  

 

When comparing both groups there are more statically 

significant results is observed for the group1 which shows 

the arousal sympathetic activity by giving the cold spinal 

spray for hypertensive. Comparing both the groups there is a 

reduction in a mean difference of the post-assessment value 

of cold spinal spray compared to another group without the 

cold spinal spray. 

 

Table I: HRV parameters before and after treatment (n=30 in each group) 

Variable 

 

Group 1 Group 2 
P value (t test in mean RR and LF, all 

others Mann Whitney U test) 

PRE POST PRE POST 
One tailed Two tailed 

Mean ±SD Mean ±SD Mean ±SD Mean ±SD 

SBP 148.06±10.35 143.53±11.50 147.86±5.22 147.06±5.55 0.2565 - 

DBP 93.46±7.68 85.66±6.56 97.53±6.38 96.8±5.57 0.0000 0.000 Alt :greater 

Pulse 81.73±8.61 75.66±6.92 84.86±5.34 84.2±5.78 0.0000 0.000 Alt :greater 

Respiration 15.89±1.77 15.06±1.45 15.61±1.50 15.47±1.19 0.3136  

mean RR 771.63±127.25 810.4±156.5 789.66±125.02 792.73±129.73 0.6359  

mean HR 80.6±12.25 71.36±12.06 82.2±12.81 79.83±13.69 0.01161 0.005805 Alt :greater 

RMSSD 33.51±23.44 39.95±22.67 31.59±21.80 28.1±17.41 0.05011 0.02506 Alt :less 

NN50 24.66±26.36 34.7±22.33 26.93±24.68 22.7±21.33 0.01559 0.007796 Alt :less 

pNN50 5.98±7.23 11.75±6.99 9.35±8.21 8.53±7.51 0.04757 0.02378 Alt :less 

VLF 59.93±37.54 70.06±80.72 43.56±61.48 48.43±65.64 0.08229 - 

LF 72.67±15.11 52.27±18.25 51.61±18.41 55.62±22.98 0.5819 - 
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HF 25.49±10.45 47.21±18.29 46.44±19.01 50.52±21.37 0.4598 - 

LF/HF 3.57±±2.77 1.79±1.59 2.28±1.20 1.70±1.32 0.9176 - 

-level of significance : 0.05 

-SD: Standard deviation, HRV: Heart rate variability, SDNN: SD of NN interval, RMSSD: Root mean square of the successive 

differences, 

 

TF: Total frequency, LF: Low frequency, HF: High frequency 

 

-Alternative Hypothesis for Wilcoxon Signed Rank test 

 Alt : less-The median of autonomic variable before therapy is less than that after therapy in  group 1& 2. 

 Alt : greater- The median of autonomic variable before therapy is greater than that after therapy in group1& 2. 

 

-Alternative Hypothesis for Mann Whitney U test 

 Alt : less-The median of autonomic variable after therapy in group 2  less than in  group 1. 

 Alt : greater- The median of autonomic variable after therapy in group 2 is greater than in  group 1. 

 

-Alternative Hypothesis for t test 

 Alt: less- The mean of the autonomic variable after therapy in  groups 2 less than in the group 1. 

 Alt: greater- The mean of the autonomic variable after therapy in group 2 greater than in the group1. 

 

The present study aims to evaluate the immediate effect of 

cold spinal spray-on primary hypertensive individuals. The 

results of the study show a significant difference between 

the cold spinal spry group and the neutral group without 

cold spinal spray in autonomic and respiratory variables. 

When comparing both groups more signifying results are 

observed for the study group by giving a cold spinal spray 

which shows the arousal of sympathetic activity in primary 

hypertensive. The reduced LF, LF/HF ratio, and the 

increased HF value clearly show a shift in sympathovagal 

balance towards parasympathetic dominance. The other 

components of HRV give the same idea of parasympathetic 

dominance after the intervention. The observed in the 

present study can be compared to the findings observed after 

cold immersion bath. A study shows that following a water 

immersion bath, there is an increase in parasympathetic 

activity associated with lowering the sympathetic tone 

observed in HRV measures. There is a shift towards 

parasympathetic activity and inhibits sympathetic activity 

resulting in bradycardia and also an increase in vagal related 

HRV measures [41]. Tiina and her associates showed one of 

the exampling relationships between HRV and 

thermoregulation in receptor to the cold says that an increase 

in the high-frequency power domain is an indicator of the 

increase in the cardiac parasympathetic activity. The 

significant increase in the time demines variables of HRV 

indicates the vagal tone and vagal modulations of cardiac 

functions which represent the parasympathetic activity [42]. 

This mechanism of thermoregulation may be due to arterial 

vasoconstrictions which induce a further reduction in core 

temperature. When a cold application is given it stimulates 

the pressure depended on the baroreceptor and co-activation 

of the cold receptor and thereby increasing parasympathetic 

activity-related variables [43]. When the skin is exposed to 

cold vasoconstriction takes place initially followed by a 

dilatation of peripheral blood vessels. This mechanism 

supports the present study.  

 

The other possible mechanism behind the hypotensive effect 

of cold spinal spray may be the activation of the transient 

receptor potential action channel subfamily M member 8 

(TRPM8). The TRPM8 is a thermally regulated protein 

expressed in sensory neuron which is activated by the cold 

temperature or reduced body temperature. They respond to 

the stimulus from temperature and pressure in the peripheral 

nervous system and cause the entry of Na+ and Ca2+ ions to 

the cell leads to a depolarization which inhibits the 

vasoconstriction activity and a reduction in sympathetic 

nerve mediated contraction [44], [45]. TRPM8 channels are 

activated in sensory axon collateral nerves on the local 

application of cold water which releases the vasodilator 

substance, remote from the site of application. That is the 

contractile action of sympathetic neurotransmitters can be 

antagonized by TRPM8 activation or the vasoconstrictor 

inhibition by the TRPM8 agonist. The concurrent blockage 

of the sympathetic vasoconstriction tone may be due to its 

effect on intracellular calcium stores. This shows that the 

TRPM8 activation by cold stimulus moderately lowers the 

SBP, DBP and maintains flow mediated dilatation in pre and 

primary hypertensive patients [46], [47]. The blood pressure 

reduction immediately after the intervention may due to a 

decreased resting catecholamine level and attenuated 

catecholamine response [49]. In the present study within 

both groups, there is a significant reduction in blood 

pressure and pulse rate after the intervention. This may be 

due to the short term resting postural regulatory mechanism 

by vestibulosympathetic reflex [47]. It has been proved that 

the body position significantly influence the cardiac 

autonomic activity. The relevant dominance of vagal 

activity is observed in a supine or semi supine position used 

in a spinal spray tub. There for a reduced blood pressure is 

measured in the supine position at rest in present study. This 

can be considered as a reason for the variation of the 

parameters in the control group [48]. Comparing both the 

group results and finings suggests that the cold spinal spray 

can be effectively useful as a naturopathic technique for 

treating the primary hypertensive patients. 

 

6. Conclusion 
 

The results of the study showed that the cold spinal spray 

enhances parasympathetic activity in patients with primary 

hypertension. As there were significant changes in the 

variables representing the ANS functioning, it can be 

concluded that cold spinal spray has a potential role in 

maintaining cardiac tone and reduction of blood pressure of 

the hypertensive individuals through the vagal dominance 

produced by the influence of ANS. Hence the cold spinal 
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spray may be used as a simple, relaxing, non-invasive, and 

effective means of treatment for the hypertensive. 

 

7. Future Scope  
 

This was the first study conducted based on the effect of 

cold spinal spray for hypertensive. More variables can be 

included in the assessments. A similar study can be carried 

out with a longer duration of intervention. The limitation of 

the study can be considered as the no control over the 

atmospheric changes might have influenced the results and 

the Control group does not have any satisfactory treatment 

modality during the study. Long term effects are not studied 

here. 

 

References 
 

[1] Chen R, Dharmarajan K, Kulkarni VT, Punnanithinont 

N, Gupta A, Bikdeli B, et al. Most Important 

Outcomes Research Papers on Hypertension. Circ 

Cardiovasc Qual Outcomes. 2013 Jul;6(4) 

[2] Anchala R, Kannuri NK, Pant H, Khan H, Franco OH, 

Angelantonio E Di, et al. Hypertension in India: a 

systematic review and meta-analysis of prevalence, 

awareness, and control of hypertension. 2014;32(6). 

[3] Harrison's principles of internal medicine, 19th ed. 

New York: The McGraw-Hill Companies, Inc.; 2015. 

[4] Campbell NRC, Niebylski ML. Prevention and control 

of hypertension: Developing a global agenda. Vol. 29, 

Current Opinion in Cardiology. Lippincott Williams 

and Wilkins; 2014. p. 324–30. 

[5] Mills KT, Bundy JD, Kelly TN, Reed JE, Kearney 

PM, Reynolds K, et al. Global disparities of 

hypertension prevalence and control. Circulation. 

2016;134(6):441–50. 

[6] Lawes CM, Hoorn S Vander, Rodgers A. Global 

burden of blood-pressure-related disease, 2001. 

Lancet. 2008 Mar 9;371(9623):1513–8. 

[7] Hackam DG, Khan NA, Hemmelgarn BR, Rabkin SW, 

Touyz RM, Campbell NRC, et al. The 2010 Canadian 

hypertension education program recommendations for 

the management of hypertension: Part 2 - Therapy. 

Can J Cardiol. 2010;26(5):249–58. 

[8] Slama M, Susic D, Frohlich ED. Prevention of 

hypertension. Vol. 17, Current Opinion in Cardiology. 

2002. p. 531–6. 

[9] Gupta R. Trends in hypertension epidemiology in 

India. Vol. 18, Journal of Human Hypertension. 2004. 

p. 73–8. 

[10] Carretero OA, Oparil S. Essential hypertension. Part I: 

definition and etiology. Circulation. 2000 Jan 

25;101(3):329–35. 

[11] [11] Jose A, Prabhakaran D. World 

Hypertension Day: Contemporary issues faced in 

India. Indian J Med Res. 2019 May 1;149(5):567. 

[12] Franklin SS, Wong ND. Hypertension and 

cardiovascular disease: Contributions of the 

Framingham Heart Study. Glob Heart]. 2013;8(1):49–

57. 

[13] Lloyd-Jones D, Adams R, Carnethon M, De Simone 

G, Ferguson TB, Flegal K, et al. Heart disease and 

stroke statistics - 2009 update. A report from the 

American heart association statistics committee and 

stroke statistics subcommittee. Vol. 119, Circulation. 

2009. p. 480–6. 

[14] Chockalingam A, Campbell NR, Fodor JG. Worldwide 

epidemic of hypertension. Can J Cardiol. 2006 May 

15;22(7):553–5. 

[15] Page LB. Epidemiologic evidence on the etiology of 

human hypertension and its possible prevention. Am 

Heart J. 1976 Apr;91(4):527–34. 

[16] Gupta’ R, Gupta2 S. Hypertension in India: Trends in 

Prevalence, Awareness, Treatment and Control. Vol. 

2, RUHS Journal of Health Sciences. 

[17] Chobanian A V., Bakris GL, Black HR, Cushman WC, 

Green LA, Izzo JL, et al. Seventh report of the Joint 

National Committee on Prevention, Detection, 

Evaluation, and Treatment of High Blood Pressure. 

Vol. 42, Hypertension. 2003. p. 1206–52. 

[18] Cleophas TJ, Grabowsky I, Niemeyer MG, Mäkel 

WM, van der Wall EE, Nebivolol Follow-Up Study 

Group. Paradoxical pressor effects of beta-blockers in 

standing elderly patients with mild hypertension: a 

beneficial side effect. Circulation. 2002 Apr 9 [cited 

2020 Feb 18];105(14):1669–71. 

[19] Nakao M, Yano E, Nomura S, Kuboki T. Blood 

pressure-lowering effects of biofeedback treatment in 

hypertension: A meta-analysis of randomized 

controlled trials. Vol. 26, Hypertension Research. 

Japanese Society of Hypertension; 2003. p. 37–46. 

[20] Paz MA, de-La-Sierra A, Sáez M, et al. Treatment 

efficacy of anti-hypertensive drugs in immunotherapy 

or combination: ATOM systematic review and meta-

analysis of randomized clinical trials according to 

PRISMA statement. Medicine. 2016;95(30):e4071. 

[21] Zeff JL, Snider P, Myers SP. A Hierarchy of Healing : 

The Therapeutic Order A Unifying Theory of 

Naturopathic Medicine. Textb Nat Med. 

1956;(JANUARY 1900):18–33. 

[22] Program NHBPE. The Seventh Report of the Joint 

National Committee on Prevention, Detection, 

Evaluation, and Treatment of High Blood Pressure 

[Internet]. The Seventh Report of the Joint National 

Committee on Prevention, Detection, Evaluation, and 

Treatment of High Blood Pressure. National Heart, 

Lung, and Blood Institute (US); 2004. 

[23] L Cohen D. Yoga and Hypertension. J Yoga Phys 

Ther. 2013;03(04). 

[24] Whelton PK, He J, Muntner P. Prevelance, awareness, 

treatment and control of hypertension in North 

America, North Africa and Asia. Vol. 18, Journal of 

Human Hypertension. 2004. p. 545–51. 

[25] PizzarnoJ, Murry M. Textbook of Natural Medicine. 

2nd ed. Edinburgh: Churchill Livingstone;1999.p-349 

[26] Tabish SA. Complementary and Alternative 

Healthcare: Is it Evidence-based? Int J Health Sci 

(Qassim). 2008 Jan;2(1):V–IX. 

[27] J.H Kellog. Rational Hydrotherapy. 2nd ed. National 

institute of naturopathy,Dept. of AYUSH, Ministry of 

health and FW. Govt. of India, Bhapubhavan, 

Tadiwala Road, Pune:2005. p-700 

[28] Acharya K Lakshman Sharma. Practical Nature Cure. 

Published by Nature Cure Publinshing House, 

Thamilnadu. 14th ed. 1990. p-263-65 

[29] Jacoby J. [Pouring water over the body--hydrotherapy 

prescriptions in the late Middle Ages]. Sudhoffs Arch. 

Paper ID: SR201004151007 DOI: 10.21275/SR201004151007 400 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583 

Volume 9 Issue 10, October 2020 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

2002;86(1):54–68. 

[30] Dhananjay A, Jincy S, Raghuraj P. Critical View on 

Trends in Hydrotherapy Research. Int J Naturop Med. 

2012;6. 

[31] An J, Lee I, Yi Y. The thermal effects of water 

immersion on health outcomes: An integrative review. 

Int J Environ Res PublicHealth. 2019;16(7). 

[32] Avanthika G, Sujatha KJ, Shetty P. Immediate Effect 

of Cold and Neutral Spinal Spray on Autonomic 

Functions In Healthy Volunteers – A Comparative 

Study. 2017;16(11):18–24. 

[33] Natarajan N, Balakrishnana AK, Ukkirapandian K. A 

study on analysis of heart ratevariability in 

hypertensive individuals. International Journal Of  

Biomedical And Advance Reserch. 2014;5(2):110–11. 

[34] Nadler SF,Weingand K,Kruse RJ. The physiological 

basis and clinical applications ofcryotherapy and 

thermotherapy for the pain practitioner. PainPhysician. 

2004;7:394399. 

[35] Shetty GB, Shetty P, Shetty B. Immediate effect of 

cold spinal bath on autonomic and respiratory 

variables in hypertensive. World Journal of 

Pharmaceutical and Medical Research. 2016;2(5):236–

40. 

[36] Mooventhan A. Immediate effect of ice bag 

application to head and spine on cardiovascular 

changes in healthy volunteers. International Journal Of 

Health And Allied Science. 2016;5(1):53. 

[37] Nahas R. Complementary and alternative medicine 

approaches to blood pressure reduction: An evidence-

based review. Vol. 54, Canadian Family Physician. 

College of Family Physicians of Canada; 2008. p. 

1529–33. 

[38] Yildirir A, Kabakci G, Akgul E, Tokgozoglu L, Oto A. 

Effects of Menstrual Cycle on Cardiac Autonomic 

Innervation As Assessed By Heart Rate Variability. 

Ann Noninvasive Electrocardiol. 2001 Jan;7(1):60–3. 

[39] Higgins TR, Cameron ML, Climstein M. Acute 

response to hydrotherapy after A simulated game of 

rugby. J Strength Cond Res. 2013;27(10):2851–60. 

[40] Buchheit M, Peiffer JJ, Abbiss CR, Laursen PB. Effect 

of cold water immersion on postexercise 

parasympathetic reactivation. Am J Physiol - Hear 

Circ Physiol. 2009 Feb;296(2):H421-7. 

[41] Pump B, Shiraishi M, Gabrielsen A, Bie P, 

Christensen NJ, Norsk P. Cardiovascular effects of 

static carotid baroreceptor stimulation during water 

immersion in humans. Am J Physiol Heart Circ 

Physiol. 2001 Jun;280(6):H2607-15. 

[42] Mäkinen TM, Mäntysaari M, Pääkkönen T, Jokelainen 

J, Palinkas LA, Hassi J, et al. Autonomic nervous 

function during whole-body cold exposure before and 

after cold acclimation. Aviat Sp Environ Med. 2008 

Sep;79(9):875–82. 

[43] Mourot L, Bouhaddi M, Gandelin E, Cappelle S, 

Dumoulin G, Wolf J-P, et al. Cardiovascular 

autonomic control during short-term thermoneutral 

and cool head-out immersion. Aviat Space Environ 

Med. 2008 Jan;79(1):14–20. 

[44] Huang F, Ni M, Zhang JM, Li DJ, Shen FM. TRPM8 

downregulation by angiotensin II in vascular smooth 

muscle cells is involved in hypertension. Mol Med 

Rep. 2017 Apr 1;15(4):1900–8. 

[45] Sun J, Yang T, Wang P, Ma S, Zhu Z, Pu Y, et al. 

Activation of cold-sensing transient receptor potential 

melastatin subtype 8 antagonizes vasoconstriction and 

hypertension through attenuating RhoA/Rho kinase 

pathway. Hypertension. 2014 Jun ;63(6):1354–63. 

[46] Johnson CD, Melanaphy D, Purse A, Stokesberry SA, 

Dickson P, Zholos A V. Transient receptor potential 

melastatin 8 channel involvement in the regulation of 

vascular tone. Am J Physiol - Hear Circ Physiol. 2009 

Jun;296(6):H1868. 

[47] Dyckman DJ, Sauder CL, Ray CA. Effects of short-

term and prolonged bed rest on the 

vestibulosympathetic reflex. Am J Physiol - Hear Circ 

Physiol. 2012 Jan;302(1):H368. 

[48] Watanabe N, Reece J, Polus BI. Effects of body 

position on autonomic regulation of cardiovascular 

function in young, healthy adults. Chiropr Osteopat. 

2007 Nov 28;15:19. 

[49] Michalsen A, Lüdtke R, Bühring M, Spahn G, 

Langhorst J, Dobos GJ. Thermal hydrotherapy 

improves quality of life and hemodynamic function in 

patients with chronic heart failure. Am Heart J. 

2003;146(4):728–33. 
 

Author Profile 
 

Anju K Paily is a naturopathic medical student currently 

pursuing her MD last year. Anju specializes in clinical 

naturopathy in Department of Clinical Naturopathy, 

SDM College of Naturopathy and Yogic Sciences. 

anjususanpaily94[at]gmail.com. 

 

Geetha B Shetty is the head of department of diet 

and nutrition in SDM College of naturopathy and 

yogic sciences. She had already published many 

papers in well-known journals and also experience in 

teaching and clinical practices. gbsujire[at]gmail.com 

 

Prashanth Shetty is the principal of SDM College of 

naturopathy and yogic sciences. He is a powerful force in 

the workplace and he impresses people with his noble 

character. drprashanth9[at]gmail.com 

 

Sujatha KJ is an innovative and cherishing person in 

the field of naturopathy. She works as the head of 

department of clinical naturopathy in SDM College of 

naturopathy and yogic sciences.  

drsujathadineh2[at]gmail.com 

 

Paper ID: SR201004151007 DOI: 10.21275/SR201004151007 401 

mailto:anjususanpaily94@gmail.com
mailto:gbsujire@gmail.com
mailto:drprashanth9@gmail.com



