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ABSTRACT

Background: Continuous exposure to occupational noise may create physiological derangements of parameters pertaining 
to stress and anxiety of an individual’s life. Controversial outcomes over the years from different studies made this a topic 
of debate. Aims	and	Objective: The aim of this study was to investigate the effect of noise exposure on blood pressure of 
textile mill workers depending on the intensity of noise. Materials	and	Methods: A total of 120 male textile mill workers 
were enrolled for the study. 30 workers from each section including weaving, spinning, packaging and administration 
section, of the textile mill on the basis of noise level, were selected. They were categorized into groups on the basis of high 
noise exposure and low noise exposure. The age group criteria for this study were 35-55 years. Blood pressure of this study 
population was estimated using sphygmomanometer using auscultatory method. Body mass index and heart rate were 
also noted. Results: Significant results were obtained in this study. 22.5% workers were found to be hypertensive in this 
study population. The maximum numbers of hypertensive were found in weaving section. 5.8% workers of the total study 
population were having isolated systolic hypertensive and isolated diastolic hypertensive. Systolic blood pressure (SBP), 
diastolic blood pressure (DBP), mean arterial pressure (MAP), and pulse pressure (PP) were found be significantly higher 
in high noise group (<0.05) compared to low noise group. Highest levels of SBP, DBP, MAP, and PP were found in weaving 
section with noise level between 95 and 100 db. Heart rate was also found to be significantly (<0.05) increased in high 
noise group.	Conclusion: Continuous exposure to occupational noise may lead to adverse changes in blood pressure from 
mild risk to moderate risk depending on the intensity of noise. It may give lead to cardiovascular abnormalities, e.g., stroke 
and myocardial infarction. Occupational noise with higher intensity (>90 db) may be associated with hypertension.
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INTRODUCTION

Noise pollution is a highly rated problem in developed 
countries but not very well implicated in developing 
countries.[1] Noise, an unwanted sound which is disagreeable 

or causing psychological or physiological damages to a 
person.[2] Noise is caused by acoustic waves of random 
intensities and frequencies.[3] Prolonged exposure to noise 
of a similar intensity can be harmful to the health of a 
person in various aspects. Adverse effects of noise may 
cause serious health issues in later stages.[4] There can be 
temporary or permanent adverse effect of noise exposure 
depending on the degree or intensity of that particular 
noise. Although hearing loss is one of the major problem 
caused by noise pollution, other effects, i.e., irritation, 
hypertension, headache, and sleep disturbances cannot 
be neglected.[5] Stress can also be the consequence of the 
appraisal of noise.[6]
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Cardiovascular abnormalities can be the consequence of 
stress, which might have resulted from short-term exposure 
to noise. Since stress has both direct and indirect effect 
which are responsible for developing coronary heart disease. 
Continuous stress due to high noise exposure may lead to 
cyclic vomiting syndrome changes as estimated by high 
blood pressure and stroke because stress leads to release of 
catecholamines which circulate and can result in rise of blood 
pressure and heart rate.[7] Slight changes in blood pressure 
of an individual may be the root cause for developing 
cardiovascular risk in coming future since heart attack, 
stroke, retinopathy, and a hypertensive renal failure are 
familiar in hypertensive population.[8] It has been observed 
that occupational noise can affect the blood pressure of an 
individual[9] but these results are still contradictory since 
a 7 years prospective cohort study did not find any risk of 
hypertension in noise exposure between 80 and 90 db,[10] and 
the relation between blood pressure and noise are still under 
debate.[11] Hence, the main objective of this was to investigate 
the effect of occupational noise on blood pressure of textile 
mill workers who were not the part of the population with a 
certain disorder.

MATERIALS	AND	METHODS

This cross-sectional study was conducted in the Department 
of Physiology, Santosh Medical College & Hospital, 
Ghaziabad, from June 2016 to October 2016. This study was 
ethically approved by the Institutional Ethical Committee of 
Santosh Medical College & Hospital, Ghaziabad. In total, 
120 male workers from various sections of the textile mill 
were included for assessment of blood pressure.[12] All the 
workers have voluntarily participated. The written and oral 
consent was obtained from each participant. The age group 
criterion for this study population was 35-55 years.

Exclusion	Criteria

1. Workers with cardiovascular complaints as suggested by 
history

2. Working hours of the workers more than 8 h in a day 
excluding lunch

3. Workers having diabetes mellitus and any renal disorder
4. Workers having any hearing problem or diseased ear
5. Persons having history of hypertension or taking 

antihypertensive drugs
6. Individuals suffering from noise-induced hearing loss
7. Smokers, alcoholics, and tobacco consumers.

Inclusion	Criteria

Only textile mill workers, working for at least 5 years, were 
included and not having any cardiovascular abnormalities or 
noise-induced hearing loss.

METHODS

All the parameters were followed in the morning before the 
work shift to reduce the influence of diurnal rhythm and 
effects of acute exposure to noise.
1. Classification of workers: All the workers are categorized 

into two groups: Group I included 90 workers and 
Group II included 30 workers.[13]

2. Classification of Groups: All the sections of this textile 
mill were categorized into groups on the basis of sound 
level in that particular section. Group I was termed as 
high noise area in which sound level was >70 db. While 
Group II was termed as low noise area with sound level 
<50 db.[14] Sound level in each section was measured 
using noise dosimeter (Table 1).

3. Calculation of body mass index (BMI): BMI was 
calculated by dividing weight of an individual with the 
square of the height of that individual. Weight and height 
of an individual was measured in kilogram and meter, 
respectively.[15]

4. Measurement of blood pressure: Blood pressure was 
measured using sphygmomanometer using auscultatory 
method.[16,17]

a. Systolic blood pressure (SBP): SBP is the maximum 
pressure exerted during systole.

b. Diastolic blood pressure (DBP): DBP is the minimum 
pressure exerted during diastole.

c. Pulse pressure (PP): PP was also calculated after 
obtaining SBP and DBP, by the following formula:

	  PP=SBP−DBP
d. Mean arterial pressure (MAP): After measuring SBP 

and DBP, MAP was calculated by given equation:
	  MAP=DBP+1/3PP
e. Heart rate: It was measured after measuring the 

blood pressure. Workers were made to sit in relax 
position. Forearm was slightly pronated and wrist 
slightly flexed. The radial artery was palpated 
with tips of three fingers. Index finger is toward 
heart varies pressure on artery and middle finger 
feel the pulse and distal finger prevent reflux of 
pulsation. Rate of pulse was measured in beats per 
minute.[18]

5. Evaluation of blood pressure: Normal range for 
blood pressure was 120/80 mmHg, where 120 mmHg 
is systolic pressure and 80 mmHg is diastolic 
pressure. Persons having blood pressure more than 
140/90 mmHg was termed as hypertensive. Workers 
having SBP between 120 mmHg and 140 mmHg and 
DBP between 80 mmHg and 90 mmHg were termed as 
prehypertensive.[19] Isolation in SBP above 140 mmHg 
along with DBP below or equal to 80 mmHg was 
referred as Isolated systolic hypertensive[20] while 
elevation in diastolic pressure above the 90 mmHg 
and systolic pressure within or below 120 mmHg was 
termed as isolated diastolic hypertension.[21]
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Statistical	Analysis

All the variables were expressed in mean ± standard 
deviation. An unpaired Student’s t-test was used for 
differentiation of variables between the groups. For 
differentiation of various sections of high noise area one-
way ANOVA was performed. P < 0.05 was considered 
statistically significant. A statistical software IBM-
Statistical Package for Social Science version 23.0 for 
windows was used for statistical analysis.

RESULTS

There was no statistical difference in age and BMI of the 
textile mill workers when compared on the basis of groups. 
While on the basis of sections, a significant difference was 
observed in BMI of the textile mill workers. The systolic 
pressure was higher in Group I when compared to Group II. 
Similarly, diastolic pressure was elevated in workers, 
working high noise area compared to those working in low 
noise area. The results were highly significant (<0.001). 
The MAP was comparatively higher in high noise area 
workers (Figure 1). The PP was also lower in workers 
working in low noise area compared to those working 
in high noise area. The findings were highly significant 
(<0.001) between the groups. Increased heart rate was 
found in Group I when compared to Group II, and this 
difference was highly significant (Table 2). The high noise 
group has three sections; weaving, spinning, and packaging. 
In which SBP, DBP, MAP and PP were significantly 
different among the sections (<0.001). The levels of blood 
pressure variables were highest in weaving and lowest in 
packaging sections. These similar findings were observed 
in heart rate also (Table 3). In this study population, there 
were 22.5% workers with hypertension and the highest 
percentage (40%) of hypertensive people was observed in 
weaving section while in administration section there was 
no worker was suffering from hypertension. Workers with 
ISH were present only in weaving and spinning section, 
while workers with IDH were reported in high noise areas 
(Table 4).

DISCUSSION

Noise at the workplace or occupational noise can be 
harmful to health in a long term since it may create several 
associated risk with exposure to noise. A meta-analysis has 
shown that continuous exposure to noise can contribute to 
the prevalence of cardiovascular disease.[22] Blood pressure 
seems to be highly affected as far as noise exposure 
is concerned,[23] since in this study noise creates more 
alterations in blood pressure of the textile workers working 
in high noise area compared to those working in low noise 
area. A cross-sectional study from china suggested that 
there may be positive association between occupational 
noise and hypertension after dividing workers in the noisy 

Table	1: Noise level in different sections of textile mill
Sections Noise	levels	in	db
Weaving 95-100
Spinning 90-95
Packaging 70-80
Administration 40-50

Table	2: Difference of blood pressure variables between 
Group I and Group II

Variables Group	I	(90) Group	II	(30) P	value
Age 40.36±2.59 39.86±3.00 0.419
BMI 24.83±2.94 25.43±2.94 0.334
SBP 131.91±13.73 116.23±7.39 <0.001
DBP 85.68±9.27 75.83±5.38 <0.001
MAP 100.93±10.12 89.26±5.40 <0.001
PP 46.13±8.98 40.40±5.70 0.001
Heart rate 82.03±10.92 74.80±4.72 <0.001

All variables were expressed in mean±standard deviation. 
P<0.05 was considered statistically significant. BMI: Body 
mass index, SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure,  MAP: Mean arterial pressure, PP: Pulse pressure

Table	3: Difference of blood pressure variables among the 
sections of high noise area

Variables	 Weaving Spinning Packaging P value
Age 40.73±2.82 39.60±2.48 40.76±2.35 0.140
BMI 24.72±2.69 25.94±2.90 23.81±2.93 0.017
SBP 138.70±13.95 133.16±9.39 123.86±13.41 <0.001
DBP 88.70±9.21 86.30±6.77 82.06±10.48 0.018
MAP 105.00±9.46 101.90±7.47 95.90±11.18 0.001
PP 49.66±11.63 46.86±6.29 41.86±6.36 0.002
Heart rate 84.83±12.31 83.63±11.66 77.63±6.93 0.022

All variables were expressed in mean±standard deviation. 
P<0.05 was considered statistically significant. BMI: Body 
mass index, SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure,  MAP: Mean arterial pressure, PP: Pulse pressure

Figure	1: Presentation of mean arterial pressure between high and 
low noise area workers
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group	 (≥90	 db)	 and	 nonnoisy	 group	 (≤70	 db)	 in	 support	
to this study.[24] There were 22.5% workers were found 
to have hypertension especially in the section where the 
noise level was between 90 and 100 db. This result was 
supported by other studies.[25,26] Chang et al. also suggested 
that hypertension may be associated with exposure to 
occupational noise level >80 db.[27] Moreover, a study 
based on sawmill workers also reported that noise exposure 
>85 db was positively associated with hypertension.[28] 
There was significant changes in systolic and DBP among 
the textile mill workers from various sections. This result 
was supported by the Fezil et al., when they observed 
significant changes in SBP and DBP of spinning mill 
workers before and after exposing to noise.[29] Attarchi et al. 
also matched our study by observing consistant increase in 
blood pressure with increasing intensity of noise in different 
groups and further suggested that cardiovascular risk and 
blood pressure assessment should be regularly monitored 
along with auditory measurement.[30] Kalantary et al. also 
reported increased level of blood pressure in workers after 
exposing to noise in support to this study.[31] Moreover, in 
support to our study, there was high prevalence of increased 
SBP and DBP in female workers of textile mill when 
exposed to high level of noise which can be formed into 
hypertension with continuous exposure of noise.[32] There 
was the high impact of noise on SBP since in the high noise 
area the level of SBP was higher when compared to low 
noise area group. When compared on the basis of the noise 
intensity, the high level of SBP was observed in weaving 
section with noise level between 95 and 100 db. Ismaila 
and Odusote supported these findings while observing the 
significant difference in SBP and suggested that workers 
should not be exposed more than 89 db since high intensity 
of noise can increase the SBP.[33] The study has concluded 
that isolated SBP better predicts risk than the elevation 
in DBP.[34] Noise create alteration in SBP compared to 
DBP since there was more number of workers in weaving 
section having ISH compared to IDH. Although chronic 
noise exposure independently increases SBP,[35] Lesnik 
and Makowiec-Dabrowska observed noise exposure 
>70 db can increase the DBP.[36] In this study, there was 
significant difference was observed in DBP between high 
noise exposed group and low noise exposed group. MAP 
is considered to be perfusion pressure through each tissue 

bed. Increased MAP is an important component of vascular 
overload and cardiovascular risk. An association between 
systolic, diastolic, and mean pressure may provide assessing 
risk of cardiovascular abnormalities.[37] Another study has 
suggested that measuring MAP may be more accurate in 
cardiovascular risk assessment compared to other blood 
pressure indices.[38] There increased level of MAP was 
observed in workers working in high noise area compared 
to those working in low noise area. Gadhave et al. also 
reported the similar findings matched with this study that 
the significant effect of noise on systolic, diastolic, MAP, 
and PP may lead to various cardiovascular abnormalities, 
e.g., hypertension and myocardial infarction.[39] Moreover, 
PP, an arithmetic difference between SBP and DBP, has 
also been considered to be an independent factor for 
assessing coronary risk.[40] The stiffness of large arteries 
and aorta are reflected by PP.[41] In addition, SBP and DBP 
along with heart rate seems to be positively associated with 
noise exposure.[42] In this study, elevated level of PP and 
heart rate was observed in high noise area group compared 
to low area group, and this level was highest in workers 
working in weaving section. Singhal S et al. also matched 
our study by observing similar findings in terms of elevated 
level of SBP, DBP, MAP, PP, and heart rate in high noise 
area group.[43]

CONCLUSION

The outcome of this study specifies that increasing intensity 
of noise increases the blood pressure of workers of the 
textile mill. This continuous exposure of high intensity of 
noise may be harmful in a long manner. It may give rise 
to various cardiovascular diseases, e.g., hypertension, heart 
attack, and myocardial infarction. Consistent increase in 
MAP and PP may predict coronary risk along with systolic 
and diastolic pressure. Hence, this study recommends that 
blood pressure should be routinely checked up along with 
other parameters to avoid the risk of developing cardiac 
abnormalities in textile mill workers. More studies should 
be conducted with large sample size to confirm this fact in 
textile workers.
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