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Abstract:

Background and Objectives: Underwater massage has been reported to produce a significant number of
physiological changes in blood pressure, heart rate variability, autonomic nervous system, and core
temperature in young healthy subjects. The purpose of this study was to compare the impact on Regulatory
response of Cardiovascular and Autonomic nervous system of neutral and cold underwater massage in healthy
individuals.

Methodology: The subjects were students of the S.D.M. college of Naturopathy and Yogic Sciences, Ujire,
Karnataka. They were randomly divided into two groups. According to the order in which they were recruited,
they were allotted alternatively into two groups. Group-1: The neutral underwater massage group of 30 subjects
and Group-2: The cold underwater massage group of 30 subjects. Subjects were assessed 5 minutes before and
5 minutes after the Neutral and Cold Underwater massage.

Results: The results have shown statistically significant increase in Heart rate (p<0.001), respiration (p<0.05),
body temperature (p<0.001) and pulse (p<0.05) after neutral underwater massage during intervention period.
Conclusion: The present study suggests that there was a statistically significant relationship between ANS
activity manifested by heart rate variability and water temperatures. Neutral underwater massage enhances
parasympathetic activity which can be a tool to calm down the mind and cold underwater massage enhances
sympathetic activity which can be applied in cardiac health.

Keywords: Alternative and Complimentary Medicine, ANS, Heart Rate Variability, Hydrotherapy,
Naturopathy, Neutral and Cold underwater massage.

I.  Introduction

Water immersion has been reported to produce a significant number of physiological changes in blood
pressure, heart rate variability (HRV), autonomic nervous System (ANS), and core temperature in young healthy
subjects™ Hydrotherapeutic effects of bathing, which is achieved by heat and hydrostatic pressure, includes
increasing perspiration and metabolism, alleviating muscle tension, fever and pain, and emotional suppression‘?)
Various studies on the physiological effects of immersion bath, which include body temperature, blood pressure,
intraocular pressure, regulation of autonomic nerve system and sleep, have been performed®* Regulatory
response of cardiovascular and nervous system is changed by aging, and the changes of physiological
parameters during immersion bath would be affected by the bath temperature and immersion body part*™ We
would like to compare the changes of physiological parameters blood pressure, heart rate, internal body
temperature and pulse- during neutral and cold underwater massage for young healthy individuals. Hydro
therapy is one of the important parts of Naturopathy treatment, which has been proven beneficial in
cardiovascular, hemodynamic, cellular immunity, psychological parameters and neonatal growth®** The hot
and cold treatment modality has opposite effects on tissue metabolism, blood flow, Inflammation, edema and
connective tissue extensibility™ The Neutral underwater massage is a procedure where warm water is given to
body with mild pressure, which increases peripheral circulation. Hence, the purpose of this study was to
compare the impact on Regulatory response of Cardiovascular and Autonomic nervous system of neutral and
cold underwater massage in healthy individuals.

Il.  Materials And Methods
The study adopts Randomized Comparative Trial. This particular study has been conducted upon
healthy human subjects who gave their consent for being included in this study. The subjects were selected and
registered for study from S.D.M college of Naturopathy and yogic sciences, Dakshina Kannada, Karnataka
(India). 60 Subjects were randomly allocated into two groups using computerized generated random number
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table.The neutral underwater massage group of 30 subjects and the Cold underwater massage group of 30
subjects.

The institutional ethical committee approval was obtained for conducting the study. For (group 1)
neutral underwater massage was given for 20 minutes and for (group 2) cold underwater massage was given for
20 minutes. Assessments were done 5 minutes before and 5 minutes immediately after the intervention. The
inclusion Criteria are the healthy students who are studying BNYS in SDMCNYS, UJIRE between 18 to 23
years, including males and females and who have given written informed consent. .

The Exclusion criteria are subject having any health disorders (in order to determine the health
status of the subjects, in all cases a routine case history was taken and a routine clinical examination was
conducted), who were taking medication which could influence autonomic function e.g., phenylpropanolamine
as a common cold remedy, females during Menstrual Cycle and who are consuming alcohol and nicotine except
caffeine. There were no dropouts during the study.

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.

In the underwater massage, the client lies relaxed in a large tub of water. The underwater massage

apparatus constructed with tub, and directly connected with the sources of both hot and cold water, the
connections being so arranged that the use of hot and cold water elsewhere in the bath-rooms not cause a
variation of the temperature of the water delivered to the apparatus after it has once been adjusted for use. By
means of a switch connecting the two valves so that they move together, water from either of these sets of pipes
may be directed upon the patient with the same service hose. By this means the attendant has complete and
instant control of both the temperature and the pressure in the administration of the underwater massage. A
stream of water under pressure, (ranging from 0.5 to a maximum of 7.0 bar absolute pressure units), is applied
by means of a hose that has interchangeable nozzles. The water needed for the massage is drawn from the tub
and returned under pressure through the hose. An internal pump creates the high-pressure stream of water.
The massage programme starts with the effleurage, a soft stroking of muscles and connective tissue. During the
following underwater massage 20 zones of the body (arranged in 10 groups) from the soles of the feet up to the
shoulders are being treated with Max. pump water flow: 235 Litres/min by 12 water massage jets with
performance control.

In Neutral underwater massage, 92-97% (34-36°) water is made to flow in an underwater apparatus
at controlled temperature and pressure. The subjects were asked to be in minimum dress and drink a glass of
cold water before the treatment. Whereas, in Cold underwater massage, Water at a temperature of 45-65" (8-
18°) is made to flow in an underwater apparatus at controlled temperature and pressure. Same procedure
followed as in neutral underwater massage.

Statistical analysis was performed using SPSS version 21.0 for windows. Data were expressed as
mean + SD. Data were tested for variables. Repeated measures analysis of variance (ANOVA) followed by a
post hoc analysis with Bonferroni adjustment for multiple comparisons between the mean values of both groups.
Levels of significance were set to 0.05.

I1l.  Results

Table 1 Represents Kruskal-Wallis One-Way Analysis of Variance (Mann-Whitney U test value) for
post inter-group comparisons and shows statistically significant increase in Heart rate (p<0.001), respiration
(p<0.05), body temperature (p<0.001) and pulse (p<0.05) after neutral underwater massage during intervention
period.

A significant decrease in NN50 (p<0.05), mean RR (p<0.05) and PNN50 and increased in RMSSD

(p<0.05), were also observed immediately following neutral underwater massage.
Figure 1 Represents the Changes in HR, RR, PR, RMSSD, NN50, pNN50, VLF, LF, HF, SBP, DBP, and
TEMP., in post inter group comparison (Mann-Whitney U test). And figure 2 shows flow chart of trial profile.

IV.  Discussion

The present study suggests that there was a statistically significant relationship between ANS activity
manifested by heart rate variability and water temperatures. Neutral underwater massage enhances
parasympathetic activity which can be a tool to calm down the mind and cold underwater massage enhances
sympathetic activity which can be applied in cardiac health. There were no adverse effects reported during or
after the intervention. Cold underwater massage shown enhancement of better cardiac health than neutral
underwater massage.

Comparing among two group’s increase in HR (p<0.001), respiration (p<0.05), pulse (p<0.05) and
temperature (p<0.001) Observed during neutral underwater massage. (Figure 1)

DOI: 10.9790/0853-1509103236 www.iosrjournals.org 33 | Page



A Comparative Study On Effects Of Neutral And Cold Underwater Massage On The...

Reduction in heart rate and respiration following the cold underwater massage suggest sympathetic
dominance which is in agreement with the study by Nagasawaet et al., ** Nishimura, M., & Onodera, S. %3
The probable mechanism of action might be peripheral vasodilatation following exposure to neutral temperature
similar result was found by Sramek Pet al.,™ Increase in surface temperature may signify peripheral
vasodilatation and increase cutaneous circulation™”

Pressure of the underwater massage in our study has shown little influence upon autonomic findings.
The most important aspects in the underwater massage are found to be the temperature. The pressure of the
underwater massage in the part of application produce a decided stinging sensation at each point of contact, a
powerful reflex effect is produced by stimulation of the various sets of nerves which recognize temperature,
pressure, pain, and tactile impressions hence various autonomic responses are given following underwater
massage of varying temperature.

A rise in sympathovagal balance is associated with stress reduction, positive emotions, relaxation, and
meditation®®?” Such physiologic changes can cause decreases in cardiac irritability, blood pressure, and
anxiety #4231

The main limitation of the study was that, it was not possible to record the assessments during the
intervention to have a better understanding of the Physiology for comparison.

Directions for future research includes Observation duration can be increased up to 30 minutes,
Conducting study with large sample size, Skin conductance (GSR) could be included, Study can be conducted
on general population, Other variables can be included i.e. Myogram, Gastrogram, EEG etc.

Some strength giving criteria of the study are, there were no dropouts during the study. Subjects did not
faced any problems during intervention or while collecting data. All the procedures were done in Ideal
conditions and Qualitative results were collected, without any faults.

V.  Conclusion
The present study suggest Neutral underwater massage enhances parasympathetic activity hence it can
be applied effectively in treating stress, insomnia and anxiety, Whereas Application of cold underwater massage
on autonomic function has enhancing role in sympathetic activity and commanding role in the cardiac tone .
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Figure 1 Represents the Changes in HR, RR, PR, RMSSD, NN50, pNN50, VLF, LF, HF, SBP, DBP, and
TEMP., in post inter group comparison (Mann-Whitney U test).

POSTINTER GROUP
COMPARISONS

m GROUP1POST m GROUP 2 POST
W o - . - \ ~ L LY sl
o ~ O y ‘ e~
] : .
e munal
Q. Q- Q- O S <O " < % < Q 2
o x- Q o2 _*:: 3 -~ A N > ] \‘\«‘..» \\_,r
VARIABELS
FIGURE 2 Flow chart of TRIAL PROFILE.
| Potential Subjects were screened ]
[ Fandomization (# = 60) ]
y
[ Group-1 (7=30) ] [ Group-2 (n=30) l
[ Base lme-assessment (m=30) J [ Ease line -assessment (#=30) ]
[ Neutralunderwatermassage for 20 minutes [ Cold undersrater massage for 20 minutes ]
[ Post assessment (=30 } Post assessment (n=30) ]

| |
l

Data analysis (30+30=60)
Subjects

DOI: 10.9790/0853-1509103236 www.iosrjournals.org 35 | Page



A Comparative Study On Effects Of Neutral And Cold Underwater Massage On The...

Table 1 Represents Kruskal-Wallis One-Way Analysis of Variance (Mann-Whitney U test value) for
post inter-group comparisons and shows statistically significant increase in Heart rate (p<0.001), respiration
(p<0.05), body temperature (p<0.001) and pulse (p<0.05) after neutral underwater massage during intervention

period.
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