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INTRODUCTION 
 

Hypertension is one of the important preventable non-

communicable diseases (NCD), which globally accounts 

for premature death and disability.
[1] 

It is clinically 

classified as primary and secondary hypertension.
[2] 

Many interrelated factors do contribute to the raised 

blood pressure and those includes-salt sensitivity, cardiac 

output and peripheral vascular resistance, obesity and 

insulin resistance, the renin-angiotensin-aldosterone 

system, the sympathetic nervous system, bradykinin and 

endothelin, endothelial derived relaxing factor(nitric 

oxide), atrial natriuretic peptide, also the other well 

evaluated factors such as genetics, endothelial 

dysfunction, low birth weight and intrauterine nutrition, 

and also neurovascular anomalies.
[3]

 Older age, 

overweight, unhealthy diet, lack of physical exercise, 

psychological factors, smoking tobacco products and 

family history of hypertension also acts as major 

predisposing factors towards the causation of 

hypertension. 

 

Uncontrolled hypertension escalates the risks of end 

organ damage and complications, such as left ventricular 

hypertrophy, diastolic dysfunction, congestive heart 

failure, ischemic heart disease, strokes and end stage 

renal failure.
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ABSTRACT 
 

Background & Objectives: Sunbath is a cost-effective, efficient treatment modality used in the field of 

Naturopathy. Sunbath produces different physiological responses among individuals. Seasonal variations in blood 

pressure and cardiovascular mortality and morbidity are always encountered across the globe. Ultraviolet 

component of sunrays shows significant benefits on Blood Pressure. Present study aims to evaluate the effect of 

sunbath on various autonomic variables, to substantiate the clinical understanding of its effect, and to know its role 

in clinical application on hypertensive individuals. Methods: 60 subjects with hypertension between 30 to 50 years 

(40.08±5.58) were recruited, and were randomly allocated into case (Sunbath) and control groups (without 

sunbath). Blood Pressure, Heart rate, Heart Rate Variability, Respiratory Rate, Digit pulse volume, Body 

temperatures were assessed before, immediately after and an hour after the insolation. Results: The data analysis 

showed significant reduction in SBP (p=0.0060), DBP (p=0.0002) and MAP (p=0.0002). In time domain of HRV, 

there was significant increase in Mean RR (p=0.0052), RMSSD (p=0.0039), NN50 (p=0.0042), pNN50 (p= 

<0.0001) and significant reduction in HR (p=0.0005) were noted. In frequency domain, significant increase in HF 

(p=0.0049) and a significant decrease in VLF (p=0.0003), LF (p=0.0001) and LF/HF ratio (p=0.0013) were noted. 

Even after 1 hour, changes were sustained. No significant changes were observed in Pulse rate and Temperature. 

Interpretation & Conclusion: The present study reported that sunbath reduces the sympathetic tone and shifts the 

sympathovagal balance in favor of parasympathetic dominance and claims that it can be effectively used in 

managing hypertension. 

 

KEYWORDS: Sunbath; Heart rate; Parasympathetic activity; Autonomic Nervous System; Hypertension. 
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still remains as a challenge and is necessary to combat 

the increasing burden. 

 

It is amenable to manage hypertension through both non-

pharmacological lifestyle modification and medications. 

The primary preventive measures should always be 

considered first towards the management of 

hypertension, and that includes life style changes, dietary 

modifications, physical exercise and weight 

management.
[4] 

In conventional medicine, the primary 

and the secondary antihypertensive agents are used to 

revert the blood pressure to safer range. Despite recent 

advances in drug therapy, in majority of diagnosed 

hypertensive patients the blood pressure is poorly 

controlled mainly due to nonadherence to the treatment 

protocols.
[5]

  

 

Hence to overcome this, non-pharmacological 

interventions such as complementary and alternative 

medicine (CAM) can be efficiently employed, with its 

fundamental principle of being ‘natural’ and also because 

of its safety and cost effectiveness.
[6,7]

 

 

Naturopathy, an alternative medicine system is one 

among the five major categories of CAM.
 
Naturopathic 

treatment modalities are proved to be effective in 

improving health outcomes and improving quality of life 

(QOL) in patients with or those at risk for chronic 

conditions.
[8]

 Naturopathic treatments are mainly based 

on the five great elements or Panchamahabhuthas;
[9]

 

namely air, water, earth, fire and ether. Sunbath 

(Heliotherapy) is one of the principle therapies used in 

naturopathy. Here Sun, the core component of fire 

element is used therapeutically, by exposing the body to 

sunlight for appropriate period of time.
[10] 

Therapeutically sunlight can be used in various forms to 

get desired physiological effects.  

 

It has been already proven that the cardiovascular health 

varies with season, weather, and climate.
[11,12] 

Ultra violet 

radiation (UVR), present in sunlight has cardio 

protective activity through various mechanisms.
 

Prevalence of hypertension also increases with the 

distance from the equator and seasonal and latitude 

variations are also seen in the incidence of acute 

coronary syndrome, stroke, and cerebrovascular 

diseases.
[13]

 Numerous studies have demonstrated that 

blood pressure varies inversely with ambient sunshine 

(insolation).
[14,15]

 

 

It is well established that hypertension is associated with 

autonomic dysregulation, and that can be quantitatively 

assessed by Heart Rate Variability (HRV) index, as it is a 

simple, non-invasive and yet a reliable tool for the 

quantitative assessment of the cardiac autonomic 

function.
[16]

 

 

Hence this study aims at understanding the effect of 

sunbath on autonomic variables of hypertensive 

individuals and thereby establishing the extent of 

efficacy of sunbath in the management of hypertension. 

 

METHODOLOGY 
 

Participants 

The study was conducted in Nature cure hospital in 

Dakshina Kannada District, Karnataka. The study 

included 60 pre diagnosed hypertensive individuals. Both 

males and females belonging to the age group between 

30-50 years (40.08±5.58) were recruited for the study. 

Exclusion criteria for the study included subjects with 

secondary hypertension and with other comorbidities,
 

female subjects during their menstruation,
[17]

 subjects 

with the history of photosensitivity and also those with 

substance abuse. 

 

Subjects recruited were explained about the purpose of 

the study, intervention and assessment techniques and 

also their rights as research subjects. A signed informed 

consent form was obtained from each individual. Ethical 

clearance was also obtained from the institutional ethics 

committee. The subjects were assigned to their 

respective groups based on the randomization schedule. 

 

Study design: A prospective randomized control study, 

which was designed to evaluate the effect of sun bath on 

autonomic variables in hypertensive individuals. 

Subjects were assessed before, immediately after and 

also an hour after the intervention. 

 

Assessments 

Subjects included in the study were assessed for blood 

pressure, autonomic variables, pulse rate and body 

temperature respectively before, immediately after and 

an hour after the intervention period. 

 

The blood pressure was recorded in quiet and calm 

environment using clinically validated 
[18]

 OMRON 

HEM-7120 Digital Blood Pressure monitor with the 

oscillometric principle. The ECG was assessed using MP 

36 data acquisition system (BIOPAC, Montana, USA; 

model No: BSL 4.0 MP 36) by placing the Ag/Agcl pre 

gelled electrodes (Schwitz Biotech, Gujarat) according to 

the standard bipolar limb lead II configuration and an AC 

amplifier with 1.5 Hz high pass filter and 75 Hz low pass 

filter setting was used for the purpose. The ECG was 

digitized using a 12-bit analogue-to-digital converter 

(ADC). The data recorded was visually inspected off-line 

and only noise free data was included for analysis. Digit 

Pulse Volume was assessed using finger plethysmogram 

by placing the transducer on the volar surface of the 

distal phalanx of the left thumb.
[19] 

The body temperature 

was recorded with a mercury-in-glass thermometer by 

placing it under left axillary area.
[20]

 

 

Intervention 

Individuals who were assigned for the case group were 

given sunbath.  Sun bath was given in a well featured 

room (approximately 25 feet wide, 10 to 11 feet height), 

which was airy and private. Individual who is taking the 
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sunbath will be with minimum dressing and will expose 

the body parts to ambient sunshine. They were allowed 

to place themselves in any comfortable position like 

sitting, lying down and also they were allowed to walk 

around in the room during sunbathing.
[21] 

Duration of 

sunbath was 30 minutes (9.00 am to 9.30 am). Proper 

hydration was maintained by asking individual to have 1-

2 glass of cold water before entering into the procedure. 

Head was also covered with a wet wrap.
[21]

 

 

Individuals who are assigned into the control group were 

placed in a room where the normal room temperature 

was maintained, here they were not exposed to sunlight, 

and instead they were guided regarding the life style 

modification, measures to reduce the stress, healthy 

dietary habits and also about the importance of physical 

exercises and yoga. 

 

Data extraction 

The data was collected as self-reported observations 

using outcome variables. The assessments were done at 

the beginning of the intervention (baseline data), 

immediately after the intervention (post assessment data 

1) and also 1 hour after the intervention (post assessment 

data 2). The data was organized in Microsoft Excel 

Sheets (Version 2010). 

a) Blood Pressure: was measured using Digital Blood 

Pressure monitor (OMRON HEM-7120). The 

systolic and diastolic pressures were immediately 

recorded.  

b) Autonomic and Respiratory Variables:  

 Heart Rate and Heart Rate Variability: From the 

digitized ECG data, 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 were computed. Only noise free data was 

included for analysis by off-line visual inspection of 

it. Data was averaged for each 5 minute block 

period. 

 

The HRV power spectrum was obtained using Fast 

Fourier Transform analysis (FFT) using the software 

Kubios HRV.
[22]

 Frequency domain and time domain 

components were analyzed separately. 

 

In Frequency domain analysis, the energy in the HRV 

series of the following specific bands were studied viz. 

the very low frequency component (0.0-0.05 Hz), low 

frequency component (0.05-0.15 Hz), and high 

frequency component (0.15-0.50 Hz). The low frequency 

and high frequency values were expressed as normalized 

units. LF: HF was also calculated. 

 

In Time domain analysis, following components were 

obtained: 

 The mean R-R Interval (the mean of the intervals 

between adjacent QRS complexes or the 

instantaneous heart rate). 

 RMSSD (the square root of the mean of the sum of 

the squares of differences between adjacent NN 

intervals) 

 NN50 (the number of interval differences of 

successive normal to normal intervals greater than 

50ms) 

 pNN50 (the proportion derived by dividing NN50 

by the total number of NN intervals) 

 

c) Digit Pulse Volume (DPV): The amplitude of the 

Digit Pulse Volume was sampled from the peak of 

pulse wave at 30-second intervals and was converted 

into millivolts. 

d) Body Temperature: The body temperature was 

measured in axillary region and expressed in terms 

of Celsius.  

 

Statistical analysis 

Statistical analysis was done using Graph pad prism 6.0. 

Data were checked for normality using Kolmogorov-

Smirnov test and analyzed using ANOVA and 

comparative analysis was also done between the case and 

control groups. For all the analysis p value less than 0.05 

was accepted as an indicator for significance.  

 

RESULTS 
 

Immediately following Sunbath, there was a significant 

decrease in SBP (p=0.0060), DBP (p=0.0002) and MAP 

(p=0.0002). In time domain of HRV, there was a 

significant increase in Mean RR (p=0.0052), RMSSD 

(p=0.0039), NN50 (p=0.0042), pNN50 (p= < 0.0001) 

and a significant reduction in HR (p=0.0005). In 

frequency domain of HRV, there was a significant 

increase in HF (p=0.0049) and a significant decrease in 

VLF (p=0.0003), LF (p=0.0001) and LF/HF ratio 

(p=0.0013). No significant changes were observed in 

Digit pulse volume & Temperature. At the other time 

interval, i.e. 1 hour after sunbath the changes that have 

been observed immediately following Sunbath were 

sustained. Even here no significant changes were 

observed in Digit Pulse volume & Temperature. 

 

In control group, insignificant increase in SBP, MAP and 

also significant increase in DBP (p= 0.0477) were 

observed. In time and frequency domains of HRV the 

changes observed were all insignificant. At other time 

interval also, i.e. 1 hour after sunbath insignificant 

changes in time and frequency domains of HRV were 

observed. 

 

When case and control groups were compared with each 

other at different time intervals like immediately after 

sunbath and after 1 hour of sunbath, there was a 

significant difference seen in post values of SBP, DBP 

and MAP. There by significant differences were also 

observed in post values of all the variables of time 

domain and frequency domains of HRV except NN50 of 

time domain. Pulse Rate and Temperature have showed 

insignificant changes. 
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Table 1: Comparison of Pre, Post and after 1 hour values within case group. 
 

S. No. Variables Mean pre ± SD SEM Mean Post ±SD SEM 
Mean after 1 

hour ± SD 
SEM P Value 

1 SBP 151.1± 5.47 0.99 147.7 ± 4.97 0.90 146.9 ± 5.16 0.94 0.0060**  

2 DBP 99.73 ± 4.51 0.82 95.60 ± 4.53 0.82 95.13 ± 4.41 0.80 0.0002**  

3 MAP 116.8 ± 4.62 0.84 112.7 ± 4.37 0.79 112.4 ± 4.38 0.80 0.0002**  

4 RR 777.2 ±106.1 19.36 832.1 ± 113.6 18.04 832.6 ± 113.7 20.76 0.0052**  

5 HR 79.32 ± 10.21 1.86 70.13 ± 10.12 1.84 70.11 ± 10.11 1.84 0.0005**  

6 RMSSD 32.89 ± 17.76 3.24 46.80 ± 18.46 3.37 47.04 ± 18.47 3.37 0.0039**  

7 NN50 25.53 ± 25.44 4.64 55.86 ± 45.68 8.34 56.54 ± 45.80 8.36 0.0042**  

8 PNN50 6.510 ± 6.75 1.23 16.88 ± 11.53 2.10 17.02 ± 11.54 2.10 <0.0001** 

9 VLF 43.79 ± 17.04 3.11 30.13 ± 13.12 2.39 29.84 ± 13.03 2.37 0.0003**  

10 LF 55.20 ± 15.31 2.79 41.51 ± 13.50 2.46 40.73 ± 13.50 2.46 0.0001**  

11 HF 45.74 ± 14.54 2.65 56.04 ± 13.36 2.43 56.16 ± 13.35 2.43 0.0049**  

12 LF/HF 1.454 ± 1.11 0.20 0.647 ± 0.43 0.07 0.622 ± 0.421 0.076 0.0013**  

13 Pulse Rate 78.96 ± 6.67 1.21 81.13 ± 6.95 1.26 80.48 ± 6.575 1.200 0.4406  

14 Temperature 36.63 ± 0.459 0.08 36.78 ± 0.43 0.078 36.66 ± 0.49 0.090 0.4224  

 

Table 2: Comparison of pre, post and after 1 hour values within control group. 
 

S. No. Variables 
Mean pre ± 

SD 
SEM 

Mean Post ± 

SD 
SEM 

Mean after 1 

hour ± SD 
SEM P Value 

1 SBP 149.5 ± 5.34 0.97 151.3 ± 4.01 0.73 151.3±4.315 0.78 0.2466 

2 DBP 97.93 ± 3.91 0.71 100.5 ± 3.98 0.72 99.93±4.441 0.81 0.0477* 

3 MAP 115.1 ± 4.12 0.75 115.8 ± 1.34 0.24 117.1±3.874 0.70 0.5567 

4 RR 766.5 ± 105.3 19.22 771.3 ± 96.93 17.7 771.4±96.88 17.69 0.9770 

5 HR 79.76 ± 10.44 1.90 79.20 ± 9.22 1.68 79.17±9.163 1.67 0.7272 

6 RMSSD 39.63 ± 19.92 3.63 31.45 ± 22.43 4.09 31.62±22.48 4.10 0.2523 

7 NN50 33.77 ± 30.88 5.63 38.73 ± 44.09 8.04 39.13±44.35 8.09 0.8478 

8 PNN50 10.65 ± 6.60 1.20 9.147 ± 8.37 1.53 9.169±8.419 1.53 0.1714 

9 VLF 44.93 ± 16.41 2.99 46.45 ± 15.28 2.79 46.46±15.31 2.79 0.9094 

10 LF 52.06 ± 18.10 3.30 57.33 ± 22.62 4.13 57.34±22.75 4.15 0.5431 

11 HF 48.25 ± 18.64 3.40 42.06 ± 22.05 4.02 41.92±22.08 4.03 0.4142 

12 LF/HF 1.28 ± 0.71 0.13 2.08 ± 1.68 0.30 2.101±1.705 0.31 0.6254 

13 Pulse Rate 75.68 ± 5.62 1.02 76.76±  6.11 1.11 76.73±5.750 1.05 0.7172 

14 Temperature 36.39 ± 0.45 0.08 36.44 ± 0.50 0.092 36.42±0.4930 0.09 0.9398 

*Represents significant values (*p<0.05), ** represents highly significant values (**p <0.01), SD=Standard deviation, 

SBP=Systolic blood pressure, DBP=Diastolic blood pressure, HR=Heart rate, Mean RR= Mean of R-R interval, 

RMSSD=The square root of the mean squared difference between adjacent N-N intervals, NN50=Consecutive normal 

sinus (NN) intervals exceeds 50ms, pNN50=The fraction of consecutive NN intervals that differ by more than 50ms, 

VLF=Very low frequency power, LF=Low frequency Power, HF=High frequency power and LF/HF=Low 

frequency/High frequency ratio, ↓- Decrease, ↑- Increase. 

 

DISCUSSION 
 

Life on earth is unimaginable without the Sun. Sunlight 

is a portion of electromagnetic radiation given off by the 

Sun, UV component of sunlight has helped to evolve 

life.
[23] 

Number of studies have shown that geomagnetic 

and solar influences affect a wide range of health 

outcomes and human behavioral aspects. Exposure to 

simulated sunlight that contains both UVB and UVA 

radiations reduces cardiovascular risk factors and 

improves quality of life.
[24] 

Epidemiological data shows 

that sunlight exposure reduces all-cause and 

cardiovascular mortality.
[25, 26] 

WHO has reported that a 

significantly larger annual disease burden of about 3.3 

billion DALYs worldwide is resulted from very low 

levels of exposure to UV radiations.
[27] 

Cardiovascular 

health varies with season, weather, and climate. Blood 

pressure will also be generally high in the months with 

fewer hours of light.
[28,29]

 

 

Studies have suggested that there will be reduction of 

either systolic or diastolic or both the aspects of blood 

pressure following insolation.
[30,31] 

In our study, a 

significant reduction was observed in SBP, DBP and HR 

in the case group where sunbath was incorporated. And 

this indicates the parasympathetic dominance. This was 

further evidenced by the findings observed in other 

components of HRV such as a significant reduction in 

LF component, LF/ HF ratio and a significant increase in 

HF component, RMSSD, Mean RR and NN50 which are 
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suggestive of a shift in sympathovagal balance towards 

parasympathetic dominance. 

 

Nitric oxide (NO) an endothelium derived relaxing factor 

is a key vasodilator in the vascular system.
[32] 

Photolabile 

nitric oxide derivatives like nitrite and S-nitroso thiols, 

which are present in human skin will decompose and 

lead to the formation of vasoactive NO after irradiation 

with the UVA component of sunlight.
[33]

 Nitric oxide 

synthase isoforms (Nitric oxide, Nitrite, Nitrate) which 

are expressed in the dermis and epidermis, can also be 

mobilized by sunlight and delivered to the systemic 

circulation to exert coronary vasodilator and cardio 

protective as well as antihypertensive effects.
[34]

 UVA 

irradiation enhances the release of cutaneous NO stores, 

‘photo relaxes’ the blood vessels and also leads to 

peripheral vasodilatation. Photolysed circulating nitrate 

by UVA radiation, will contribute to light-induced blood 

pressure reduction and cardio protection and in turn has 

beneficial effects on cardiovascular mortality.
[35] 

Suschek 

and co-authors demonstrated that irradiation of healthy 

individuals with biologically relevant doses of UVA 

leads to a sustained reduction in blood pressure.
[36] 

Oplander et al.
[33]

 found that total body irradiation with 

UVA radiation, acutely induced a significant increase in 

flow-mediated vasodilation and a transient fall in mean 

arterial pressure associated with an increased release of 

nitric oxide from cutaneous photo labile nitric oxide 

(NO) derivatives. Hence, exposure of human skin to 

physiologically relevant quantities of UVA component 

of sunlight leads to a fall in blood pressure, 

independently of temperature change. 

 

Other mechanism for cardiovascular protection is 

through vitamin D photosynthesis by sunlight. Vitamin 

D, the sunshine hormone is formed by ultraviolet B 

(UVB)-mediated photolysis of 7-dehydrocholesterol in 

the skin.
[37] 

A study has reported that an increased 

25(OH)D concentration is associated with reduced risk 

of hypertension
[38]

,but oral vitamin D supplementation 

has no effect on BP and cardiovascular morbidity or 

mortality.
[39] 

In 1998, Krause R et al. reported that short 

term ultraviolet B exposure had blood pressure lowering 

effect in patients with untreated mild hypertension with 

increase of plasma 25(OH)D concentrations.
[40] 

Vitamin 

D deficiency is associated with suppression of resting 

vagal tone, and this results in suppression of the 

sympathovagal balance, following a withdrawal of the 

cardio-protective vagal tone.
[41]

 Observational studies 

have also shown that higher vitamin D status will 

improve lipid levels 
[42]

, which will also have beneficial 

role in reducing cardiovascular disease risk. The 

prevalence of hypertension and mean diastolic and 

systolic blood pressures correlates directly with latitude 

and altitude, being higher in populations living afar from 

the equator.
[43, 44] 

Reduced epidermal vitamin D3 

photosynthesis due to decreased UV light intensity at 

distances from the equator and along with increased 

parathyroid hormone secretion which in turn stimulates 

the growth of vascular smooth muscles and enhances its 

contractility by affecting intracellular calcium, 

adrenergic responsiveness, and/or endothelial 

function.
[45,46] 

By improving vitamin D3 level through 

sunshine, it will be possible to inverse the parathyroid 

hormone levels
[47]

 and hence to normalize the calcium 

homeostasis and thereby it would be possible to reduce 

the blood pressure. Thus, improvement of vitamin D 

status by serial appropriate doses of ultraviolet radiation 

by sunlight can reduce the risk, and can increase the 

health related quality of life status in patients with 

hypertension. 

 

The other mechanism that would be involved in vascular 

protective action of sunlight is through the production of 

substance P. Substance P is a potent dilator of many 

vascular beds.
[48] 

When skin is exposed to the sunlight, it 

has the potential to produce substance P.
[49] 

Substance P 

is involved in the axon reflex-mediated vasodilatation to 

local heating. Local heat production will also be 

encountered during sun exposure. And this mechanism 

would also be involved in blood pressure reduction 

following sunbath. 

 

Significant seasonal variation in plasma levels of 

cholesterol with higher values in winter has been 

reported in many studies
[50,51]

, and this has influence on 

blood pressure. Serum cholesterol is strongly associated 

with endothelial dysfunction and reduced nitric oxide 

bioavailability, which will lead to functional arterial 

stiffening.
[52] 

Hence controlled exposure to sunlight will 

have beneficial effects on serum cholesterol levels and 

improves bioavailability of nitric oxide and there by 

provides cardiovascular protection. Sunlight exposure 

will also have potential to produce serotonin
[53]

 that will 

help in improving the feel good experience of individual 

thereby would involve in the pathway of reducing 

elevated blood pressure. 

 

Being natural reward mechanism encouraging sun 

exposure, -endorphins
[54]

 will induce a feeling of 

wellbeing, reduces the stress and helps in maintaining 

homeostasis thereby would help in reverting the blood 

pressure to safer range.  

 

Physical activity positively affects BP by improving the 

endothelial functioning.
[55]

 Exercise increases blood flow 

leading to increased shear stress, and those results in 

endothelium-dependent, flow-mediated dilation of 

vessels. Chronic increase in shear stress will help to 

improve endothelial function. Physical activity will also 

reduce the elevated sympathetic nerve activity.
[56] 

Levels 

of physical activity are most often found higher in 

summer than in winter both in men and women.
[57]

 

 

Epidemiological studies have reported that systolic and 

diastolic blood pressure decreases in association with 

increasing outdoor temperature.
[58] 

Cold weather will 

exert a body cooling effect, resulting in increased stress 

on the heart, increasing blood coaguability, and will 

increase the risk of developing CVD. And also cold 
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weather will cause personal changes in lifestyle such as 

dietary changes, increased weight, or decreased physical 

activity with consequent increased risk of venous 

thrombus formation, which increases the risk of 

developing CVD. People living in the colder climates 

may also develop hypertension which is related to the 

polymorphisms in genes controlling adaptation to cold 

temperature of the environment.
[59] 

And hence, ambient 

insolation will definitely have higher temperature at the 

outdoor places and on a long run that would help in 

lowering blood pressure. 

 

Hence it can be suggested that sunbath has 

cardiovascular protective action by increasing the 

parasympathetic activity with a simultaneous 

sympathetic withdrawal. By the production of potent 

vasodilators and through various pathways which are 

headed mainly by significant production of vitamin D in 

the cutaneous surface as the beneficial mechanisms 

underlying the positive effect of sunbath in hypertensive 

individuals. Even small UV-mediated reductions in 

blood pressure will definitely have its positive impact on 

the burden of disease and moderate exposure to sunlight 

will also reduce the economic burden caused by 

hypertension. Hence this study adds to the body of 

literature which shows exposure to ambient sunshine will 

have cardiovascular protective actions. 

 

Limitations of the study 

 Blinding of the subjects were not done during the 

study 

 Prolonged assessments were not done  

 Effects of sunbath were noted according to the data 

collected only for a day 

 

Directions for future research 

The study can be conducted with larger sample size and 

prolonged monitoring of the outcomes can be done. This 

can be incorporated along with the other antihypertensive 

treatment regimens and possible underlying mechanisms 

can also be studied in depth. Further benefits of sunlight 

exposure could be studied and applied to treat other non-

communicable comorbidities accompanying 

hypertension. 

 

CONCLUSION 
 

By observing the results from all measured parameters; it 

can be concluded that, sunbath enhances the 

parasympathetic activity. It is a better method to 

modulate the activity of autonomic nervous system by 

improving parasympathetic activity and it can be applied 

in clinical practices mainly for reducing the systolic and 

diastolic blood pressures. Even small UV-mediated 

reductions in blood pressure will definitely have its 

positive impact on the burden of disease and moderate 

exposure to sunlight will also reduce the economic 

burden caused by hypertension. Hence this study adds to 

the body of literature which shows exposure to ambient 

sunshine will have cardiovascular protective actions. 

And sunbath is also applicable for the disease prevention 

and health promotion. Finally, the results of the present 

study justifies that, exposure to ambient sunshine as a 

part of  our daily routine will help in positive promotion 

of health by preventing the causation disease and also 

helps to improve the quality of life. 
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