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ABSTRACT: The word noise is defined as unwanted sound, a potential hazard to health and communication
dumped into the environment with regard to the adverse effect it may have on unwilling ears. The
unwanted sounds at various intensity levels can cause annofyance and aggression, hypertension, high stress
levels, hearing loss, sleep disturbances, and other harmful effects. One hundred individuals were selected for
present study. The subjects selected were between the age group 20 to 30 years with normal blood pressure
and heart rate. The normal blood pressure in this study was considered as 100-125 mm of Hg (Systolic) and
60-90 mm of Hg (Diastolic) and normal heart rate as 60-90 beats per minute. First the sound of frequenc
3500 Hz and intensity levels 30db was produced for 15 minutes in an isolated sound proof room using a C
player. The blood pressure and heart rates were recorded before the production of sound. Then the source
of sound of frequency 3500 Hz and intensity level 30 dB was switched on. The systolic blood pressure,
diastolic blood pressure and the heart rate were recorded after 1, 4, 7, and 9 and 13 minutes and after 1
minute when the source of sound was switched off, and then after every 3 minute interval till it came back
to normal. The procedure was repeated for the sound of frequency 3500 Hz and intensity level 50 dB and 80
dB. Out of one hundred subjects selected for the study, 53 were male and 47 were female. It was observed
that the sound intensity level affects the blood pressure and heart rate at low as well as high intensity levels.
When the subg'ects were exposed to the sound of frequency 3500 Hz and 30 dB intensity levels, systolic blood
ressure was tound to increase in 56 subjects and decreased in 21 subjects and there was no change in BP or
eart rate for 23 sub%'ects. The diastolic pressure was found to increase in 71 subjects, decrease in 12 subjects
and there was no eftect on 17 subjects. At the sound of frequency 3500 Hz at intensity level 50 dB, 85 out of
100 subjects showed no change in either systolic or diastolic blood pressure. 15 subjects showed less than 5%
increase in systolic as well diastolic blood ?ressure. There was no significant change observed in heart rate.
At intensity level 80 dB, 87 subjects out of hundred showed increase in systolic pressure, and 11 subjects
showed less than 5% increase in the systolic é)ressure and there was no effect in case of 2 subjects. Diastolic
Elgressure was found to be increased in 92 subjects, and there was no change observed in case of 8 subjects.
hus sounds at constant frequency but different intensity levels affect the Blood pressure and Heart rate of
individuals significantly.
KEYWORDS: blood pressure, effect of sounds, healthy

¢ INTRODUCTION

The word noise is derived from the Latin term ‘nausea’. It has been defined as unwanted sound,
a potential hazard to health and communication dumped into the environment with regard to the
adverse effect it may have on unwilling ears. This unwanted sound can damage physiological and
psychological health [1]. Noise pollution can cause annoyance and aggression, hypertension, high stress
levels, hearing loss, sleep disturbances, and other harmful effects. The type of noise can influence
stress related hormones[2].The human ear is capable of detecting sound waves with a wide range of
frequencies, ranging between approximately 20 Hz to 20 000 Hz. The amount of energy which is
transported through a given area of the medium per unit of time is known as the intensity of the sound
wave. Since the range of intensities which the human ear can detect is so large, the scale which is
frequently used by physicists to measure intensity is a scale based on multiples of 10. The scale used
for measuring intensity is called the decibel scale. The threshold of hearing is assigned a sound level of
0 decibels (abbreviated 0 dB); this sound corresponds to an intensity of 1*10'> W/m?. Music is
something that can make you relax and enjoy the beats or rhythm, while noise is an unwanted sound
that may cause annoyance, and it can disturb us. Researchers observed the process using functional
MRI brain scans of human test subjects who had been stressed by an unpleasantly loud noise at
different decibel levels that was combined with visual images. Not only loud or sudden noises provoked
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a stress response but chronic low-level noise also negatively influenced the brain and behavior [3].
Whether from the road or in the office, the noise at various intensity levels has a subtle yet insidious
effect on our health.

«» MATERIALS AND METHODS

One hundred individuals were selected for the study. The subjects selected were between the
age group 20 to 30 years with normal blood pressure and heart rate.

The normal blood pressure in this study was considered as 100-125 mm of Hg (Systolic) and 60-90
mm of Hg (Diastolic) and normal heart rate as 60-90 beats per minute. First the sound of frequency
3500 Hz and intensity levels 30dB was produced for 15 minutes in an isolated sound proof room using a
CD player. The blood pressure and heart rates were recorded before the production of sound. Then the
source of sound of frequency 3500 Hz and intensity level 30 dB was switched on. The systolic blood
pressure, diastolic blood pressure and the heart rate were recorded after 1, 4, 7, and 9 and 13 minutes
and after 1 minute when the source of sound is switched off, and then after every 3 minute interval till
it came back to normal. The procedure is repeated for the sound of frequency 3500 Hz and intensity
level 50 dB and 80 dB.

« RESULTS

Out of one hundred subjects selected for the study, 53 were male and 47 were female. It was
observed that the sound intensity level affects the blood pressure and heart rate at low as well as high
intensity levels. When the subjects were exposed to the sound of frequency 3500 Hz and 30 dB
intensity levels, systolic blood pressure was found to increase in 56 subjects and decreased in 21
subjects and there was no change in BP or heart rate for 23 subjects. The diastolic pressure was found
to increase in 71 subjects, decrease in 12 subjects and there was no effect on 17 subjects. When the
sound of frequency 3500 Hz was produced at intensity level 50 dB, 85 out of 100 subjects showed no
change is either systolic or diastolic blood pressure. 15 subjects showed less than 5% increase in
systolic as well diastolic blood pressure. There was no significant change observed in heart rate.

When the sound of frequency 3500 Hz was played at intensity level 80 dB, 87 subjects out of
hundred showed increase in systolic pressure, and 11 subjects showed less than 5% increase in the
systolic pressure and there was no effect in case of 2 subjects.

Diastolic pressure was found to be increased in 92 subjects, and there was no change observed in
case of 8 subjects.

Quantitative analysis of increase in Blood Pressure and Heart Rate

Blood Pressure Heart rate
Sub 30dB 50 dB 80 dB
ubjects Systolic Diastolic Systolic Diastolic Systolic Diastolic B B B
Blood Blood Blood Blood Blood Blood | 2098 | °0dB | 80d
Pressure Pressure Pressure Pressure Pressure Pressure
Maximum increase
(male) 11 18 16 19 24 27 20 11 25
Maximum increase
(female) 15 27 13 20 26 20 19 10 28
Maximum
decrease (male) 13 9 9 12 18 19 5 2 12
Maximum
decrease (female) 14 15 7 8 10 9 14 6 19
Avera(grf]a‘lgfrease 3.263 3.442 2.663 2.213 4.434 4126 | 13.45 | 8.23 | 14.8
Average increase | 4 59¢ 4.694 2.342 2.861 4.994 4854 | 10.76 | 8.94 | 14.7
(female)
Average increase | 3 7,4 4.068 2.502 2.537 4.714 449 | 12.10 | 8.58 | 14.8
(both sexes)

«» DISscussiON & CONCLUSIONS

This research study shows that blood pressure and heart rate are affected by the exposure to the
sounds of high intensity level of 80 dB. The heart rate and blood pressure are found to be at higher
levels and this rise was observed to be continued even after 4 to 6 minutes even when the source of
sound was cut off. It also shows that even at very low sound intensity level i.e. at 30 dB, the blood
pressure and heart rate were found to be increased as compared to that at 50dB. The exposure to
sounds for long time at very high as well as very low intensity level can cause noise related problems
which are high blood pressure, peptic ulcers, cardiovascular deaths, strokes, degradation of the
immune system, and impairment of learning.

By various researches conducted so far, it is confirmed that sounds of very high frequencies and
high intensity levels have both temporary and permanent effects on humans by way of the endocrine
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and autonomic nervous systems. It has been postulated that these sounds act as a nonspecific biologic
stressor eliciting reactions that prepare the body for a fight or flight response.[5,6,7] For this reason,
high intensity sounds can trigger both endocrine and autonomic nervous system responses that affect
the cardiovascular system and thus may be a risk factor for cardiovascular disease.[5,6,7,8,9-11] These
effects begin to be seen with long-term daily exposure to intensity levels above 65 dB or with acute
exposure to levels above 80 to 85 dB.[5,13] Acute exposure to noise activates nervous and hormonal
responses, leading to temporary increases in blood pressure, heart rate, and vasoconstriction. Studies
of individuals exposed to occupational or environmental noise have shown that exposure of sufficient
intensity and duration increases heart rate and peripheral resistance, increases blood pressure,
increases blood viscosity and levels of blood lipids, causes shifts in electrolytes, and increases levels of
epinephrine, norepinephrine, and cortisol.[13] Sudden unexpected noise evokes reflex responses as
well. Cardiovascular disturbances are independent of sleep disturbances; sounds that do not interfere
with the sleep of subjects may still provoke autonomic responses and secretion of epinephrine,
norepinephrine, and cortisol. [14] These responses suggest that one can never completely get used to
night-time high intensity level sounds.

Temporary high intensity sound exposure produces readily reversible physiologic changes.
However, noise exposure of sufficient intensity, duration, and unpredictability provokes changes that
may not be so readily reversible. The studies that have been done on the effects of environmental
noise have shown an association between high intensity sound exposure and subsequent cardiovascular
disease.[5,6,7,9-12]Even though the increased risk for noise-induced cardiovascular disease may be
small, it assumes public health importance because both the number of people at risk and the noise to
which they are exposed continue to increase.[5,6] Children are at risk as well. Children who live in
noisy environments have been shown to have elevated blood pressures and elevated levels of stress-
induced hormones [6, 15,16].
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