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ABSTRACT 

 

P. Nassiri, A.M. Abbasi, A.H. Poornadjaf, P. Jafari Shalkouhi, P. Bahramia. 2019. 

Occupational noise and blood pressure variation. Lebanese Science Journal. 20(1): 

148-160. 

 

Previous studies have demonstrated association between exposure to 

occupational (workplace) noise and blood pressure. The goal of the present research 

was to investigate a relationship between noise exposure and blood pressure among 

1374 workers from 12 companies. Based on a confidence level of 95% ( 05.0 ), 175 

workers as a case group and 174 as a control group were randomly selected. In 

addition, the participants were divided into different age and work experience groups. 

The results revealed that noise levels in most of companies exceeded the NIOSH (1998) 

standard. They also show a significant statistical relationship between exposures to 

occupational noise level ≥100 dBA (A-weighted decibel), hypertension and work 

experience ≥4 years. It was concluded that to study an association between exposure to 

workplace noise and blood pressure, length of time on job must be taken into 

consideration. 
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INTRODUCTION 

 

Noise pollution is a hazardous factor due to its gradual spread not only in 

workplaces but also in residential areas and inside buildings (Sancini et al., 2014). 

Occupational noise is the noise found in workplaces (Vincoli, 2000). Equipment, 

machinery and work practices are typically the sources of excessive noise in workplaces 

(Autenrieth, 2011; Jain et al., 2012). Noise affects both workers in workplaces and the 

neighborhoods around them. Therefore, it is necessary to consider both the internal and 

external aspects of workplace noise (Bugliarello et al., 1976).  

 

According to OSHA (Occupational Safety and Health Administration), 8 hours 

exposure to occupational noise should not exceed 90 dBA. While, according to NIOSH 

(National Institute of Occupational Safety and Health) and ACGIH (American 

Conference of Governmental Industrial Hygienists), 8 hours exposure to workplace 

noise should not surpass 85 dBA (Green, 2014).  

 

Noise frequency, intensity, exposure duration and intermittence or continuation 

can interfere with our activity at three levels: (1) auditory effects which can interfere 

with satisfactory performance of hearing mechanism, (2) non-auditory effects which can 

interfere with social behavior of subjects, and (3) physiological effects which can 

interfere with biological function of body (Agarwal, 2009). 

 

Chronic exposure to noise is associated with increased risk of high blood 

pressure (hypertension) (Lafferty, 2013). On the other hand, work in jobs with high 

demand and low decision latitude has been associated with hypertension (Levy et al., 

2005). Hypertension is called the silent disease or silent killer because there is no clear 

warning sign to an individual that he or she might have high blood pressure (Krueger et 

al., 2007). Also, hypertension exerts excessive strain on cardiovascular system, 

including heart, arteries, brain and kidneys (Aziz and Aziz, 2015). 

 

Nassiri and Abbasi (2009) reported a relationship between exposure to noise and 

blood pressure in textile industry. Fogari et al. (1994) investigated an association of 

noise exposure with blood pressure in a metallurgical company. They concluded that 

occupational exposure to noise may increase a risk of hypertension. Ismaila and 

Odusote (2014) results revealed a relationship between exposure to noise and blood 

pressure among workers of a sack manufacturing company. Chen et al. (2015) studied 

blood pressure status among workers of a semiconductor manufacturing plant. They 

concluded that occupational exposure to noise can cause a significant rise in blood 

pressure. Zamanian et als(2013) ۥ results showed that noise exposure had no influence on 

blood pressure of workers of a steel company. Stokholm et al. (2013) found no link 

between noise exposure and hypertension among workers from 625 companies.  

 

Most of existing studies analyzed the topic in specific companies where a 

narrow range of occupational noise levels existed. Whereas for each 5 dB increase in 
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occupational noise exposure there is an increase of 0.51 mm Hg in systolic blood 

pressure and a 1.14 relative risk of hypertension (van Kempen  et al., 2002), the present 

study aims to analyze the topic in 12 different companies to cover a wide range of 

occupational noise levels. Moreover, age is a foremost risk factor for developing high 

blood pressure (Loue and Sajatovic, 2012). Also, whereas chronic exposure to noise is 

associated with increased risk of hypertension (Lafferty, 2013); work experience can be 

also associated with increased risk of hypertension too. Hence, the present study 

considers age and work experience to investigate an association between exposure to 

noise and hypertension among workers. 

  

MATERIAL AND METHODS 

 

A quantitative study was conducted (during the period of Jul-Dec 2016) to 

investigate a relationship between exposure to noise and blood pressure among workers 

from 12 industries including syringe, chemical materials, biscuit, gas, petrochemical 

materials, fertilizer, gunny, buffer, meat, flour, cement and cloth. Meanwhile, all 

companies were located in Ilam city situated in the west of Iran.  

 

In general quantitative research is based on data which can be described as 

numeric, statistic and analytic data. Examples are all kinds of statistics, surveys, 

timescales etc. (Ernst, 2003).  

 

Confounding factors which can affect blood pressure were controlled during the 

study. It means that, smoker workers and workers who had cardiovascular disease, 

headache, vertigo, abnormal blood cholesterol, tachycardia, abnormal blood sugar and 

kidney disorder, were removed from the survey. Also, all workers had proper eating 

habits with regard to blood pressure and none of them used hearing protection devices 

(HPDs). 

 

Although other confounding factors including cold work environment, work 

stress, physical demand, hot and humid work environment can affect blood pressure 

(OSHB, 2008), all those factors were normal during the survey.  

 

To investigate a relationship between noise exposure and blood pressure among 

1374 male workers from 12 companies, 175 workers as a case group and 174 as a 

control group were randomly selected based on a confidence level of 95% ( 05.0 ). 

Workers in the control group were exposed to noise level below 75 dBA, while most of 

workers in the case group were exposed to noise level higher than 85 dBA.  

 

To know whether 8 hours exposure to workplace noise can cause hypertension, 

blood pressure of the participants was measured after a work shift (8am-4pm) using 

conventional monometers. First, the subjects were examined by physicians. Second, 

systolic and diastolic blood pressure of them was measured 3 times at 5 minute intervals 

when they were in a lying position for 15-20 minutes. Finally, the mean of the 3 
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measurements was calculated (WHO-ISH, 1999). Meanwhile, none of the subjects had 

white coat syndrome.  

 

To measure workplace noise level, a Brüel & Kjær sound level meter model 

2230 was used. This is an instrument that measures SPL (Sound Pressure Level), Leq 

(Equivalent Sound Level) and SEL (Sound Exposure Level) in two measurement modes 

(Peak and RMS (Root Mean Square)) and four weighted networks (A, C, Lin and all-

pass). Moreover, the instrument has a measurement range of 30 to130 dB.  

 

SPL was measured in each company before, during and at the end of the work 

shift. Then, the logarithmic mean of the measured SPLs was computed, which was 

equivalent to 8 hours exposure to occupational noise (ISO 9612, 1997). Meanwhile, 

only one type of noise (continuous noise) existed in all companies. Also, according to 

ITCOH (Iranian Technical Committee of Occupational Health), 8 hours exposure to 

workplace noise should not exceed 85 dBA.  

 

For data analysis the SPSS software and X2 test were used.  In principle, the X2 

test was used to investigate: 

1. An association between exposure to workplace noise, blood pressure and 

age.  

2. A relationship between occupational noise exposure, blood pressure and 

work experience.  

 

RESULTS 

 

As shown in Table 1, most of workers in the case and control groups belonged 

to age group of 30-44y and work experience category of ≥4y. 

 

Table 1: Frequency distribution of age and work experience of case and control 

groups. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 shows that 68.8% of the case group and 84.5% of the control group have 

a systolic blood pressure of <130. Table 2 also shows that 81.7% of the case group and 

Control Case Group                           

 

                    Variable 
% N % N 

26.4 46 14.9 26 ≤29 Age 

55.2 96 66.3 116 30-44 

18.4 32 18.9 33 ≥45 

100 174 100 175 Total 

15.51 27 11.42 20 ≤3y Work 

experience 84.49 147 88.58 155 ≥4y 

100 174 100 175 Total 
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94.3% of the control group have a diastolic blood pressure of <85. Therefore, based on 

Tables 3 and 4 it can be stated that most of workers in the case and control groups have 

normal blood pressure. In other words, 61.7% of the case group and 81% of the control 

group have normal blood pressure.  

 

Table 2. Frequency distribution of blood pressure of case and control groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. WHO classification of systolic and diastolic blood pressure (WHO-ISH, 

1999). 

 

 

 

 

 

 

 

 

Control Case Group 

 

Blood pressure % N % N 

84.5 147 68.8 120 <130 

Systolic 
0 0 0.6 1 130-139 

15.5 27 30.9 54 ≥140 

100 174 100 175 Total 

94.3 164 81.7 143 <85 

Diastolic 
0 0 0 0 85-89 

5.7 10 18.3 32 ≥90 

100 174 100 175 Total 

CATEGORY 
SYSTOLIC 

(mmHg) 

DIASTOLIC 

(mmHg) 

Optimal 

Normal 

High – Normal  

Grade 1 Hypertension (“mild”) 

Subgroup: Borderline 

Grade 2 Hypertension (“moderate”) 

Grade 3 Hypertension (“severe”) 

Isolated Systolic Hypertension 

Subgroup: Borderline 

<120 

<130 

130-139 

140-159 

140-149 

160-179 

≥180 

≥140 

140-149 

<80 

<85 

85-89 

90-99 

90-94 

100-109 

≥110 

<90 

<90 
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Table 4. Frequency distribution of blood pressure of case and control groups based 

on WHO guideline (WHO-ISH, 1999). 

 

 

 

 

 

 

 

 

 

 

The measured noise levels in 12 companies are given in Figure1. As can be seen 

in the figure, noise levels in most of companies exceeded the NIOSH (1998) standard. 

 

Figure 1. Noise levels in 12 companies in Ilam, Iran. 

 

Frequency distribution of blood pressure of the case group based on SPL and 

work experience is presented in Table 5. Accordingly, of 42 workers exposed to SPL 

≤84 dBA, 27 have normal blood pressure (systolic BP (Blood Pressure) <130 & 

diastolic BP <85). Moreover, of 115 workers exposed to 85-99 dBA SPL, 70 have 

normal blood pressure. Also, among 18 workers exposed to SPL ≥100 dBA, 11 have 

normal blood pressure. Furthermore, there is a significant statistical relationship 

between SPL ≥100 dBA, blood pressure and work experience of ≥4y (p=0.026). 

Control Case  Group   
     

Blood pressure 
% N % N 

81 141 61.7 108 Normotensive 

0 0 0 0 Borderline 

19 33 38.3 67 Hypertensive 

100 174 100 175 Total 
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Table 5. Frequency distribution of blood pressure of case group based on SPL and 

work experience.  

 

Table 6 presents frequency distribution of blood pressure of the control group 

based on SPL and work experience. As can be seen in the table, 81.03 % of workers 

belonged to work experience categories of 1-3y and ≥4y, have normal blood pressure.   

 

Frequency distribution of blood pressure of the case group based on SPL and 

age is given in Table 7. Accordingly, among 42 workers exposed to SPL ≤84 dBA, 27 

have normal blood pressure. Moreover, of 115 workers exposed to 85-99 dBA SPL, 70 

have normal blood pressure. In addition, among 18 workers exposed to SPL ≥100 dBA, 

11 have normal blood pressure. Furthermore, there is no significant statistical 

relationship between SPL, blood pressure and age.  

 

SPL 

(dBA) 

      Work 

experience(y)        

 

Blood pressure 

1-3 ≥4 Total 
Statistical 

relationship N % N % N % 

 

 

 

SPL:≤84 

 

 

 

Systolic<130 

Diastolic<85 
5 2.86 22 12.57 27 15.43 

not observed 

Systolic<130 

Diastolic≥90 
0 0 3 1.72 3 1.72 

Systolic≥140 

Diastolic<85 
1 0.57 7 4 8 4.57 

Systolic≥140 

Diastolic≥90 
0 0 4 2.28 4 2.28 

SPL:85-

99 

Systolic<130 

Diastolic<85 
8 4.57 62 35.43 70 40 

not observed 

Systolic<130 

Diastolic≥90 
1 0.57 8 4.57 9 5.14 

Systolic 130-139 

Diastolic≥90 
0 0 1 0.57 1 0.57 

Systolic≥140 

Diastolic<85 
3 1.72 19 10.86 22 12.58 

Systolic≥140 

Diastolic≥90 
0 0 13 7.43 13 7.43 

SPL:≥100 

Systolic<130 

Diastolic<85 
2 1.14 9 5.14 11 6.28 

 

X2=11.1 

  df=4  

p=0.026 

Systolic≥140 

Diastolic<85 
0 0 5 2.86 5 2.86 

Systolic≥140 

Diastolic≥90 
0 0 2 1.14 2 1.14 

Total 20 11.43 155 88.57 175 100 
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Table 8 presents frequency distribution of blood pressure of the control group 

based on SPL and age. As can be seen in the table, 81.04 % of workers belonged to age 

groups of ≤29y, 30-44y and ≥45y, have normal blood pressure. 

 

Overall, based on Fig.1 and Table 5 it can be stated that noise exposure only in 

petrochemical industry is problematic. 

 

Table 6. Frequency distribution of blood pressure of control group based on SPL 

and work experience. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SPL 

(dBA) 

  Work 

experience(y) 

 

Blood 

pressure 

1-3 ≥4 Total 

N % N % N % 

 

 

 

SPL:<75 

 

 

 

Systolic<130 

Diastolic<85 
25 14.36 116 66.67 141 81.03 

Systolic<130 

Diastolic≥90 
2 1.15 4 2.3 6 3.45 

Systolic≥140 

Diastolic<85 
0 0 23 13.22 23 13.22 

Systolic≥140 

Diastolic≥90 
0 0 4 2.3 4 2.3 

Total 27 15.51 147 84.49 174 100 
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Table 7. Frequency distribution of blood pressure of case group based on SPL and 

age. 

 

 

 

 

 

 

 

 

 

 

 

SPL 

(dBA) 

Age 

 

Blood 

pressure 

≤29 30-44 ≥45 Total 
Statistical 

relationship N % N % N % N % 

 

 

 

SPL:≤84 

 

 

 

Systolic<130 

Diastolic<85 
7 4 16 9.14 4 2.28 27 15.61 

not observed 

Systolic<130 

Diastolic≥90 
0 0 3 1.71 0 0 3 1.71 

Systolic≥140 

Diastolic<85 
0 0 7 4 1 0.57 8 4.57 

Systolic≥140 

Diastolic≥90 
0 0 2 1.14 2 1.14 4 2.28 

SPL:85-

99 

Systolic<130 

Diastolic<85 
10 5.71 49 28 11 6.28 70 39.99 

not observed 

Systolic<130 

Diastolic≥90 
4 2.28 5 2.85 0 0 9 5.13 

Systolic130-

139 

Diastolic≥90 

0 0 0 0 1 0.57 1 0.57 

Systolic≥140 

Diastolic<85 
2 1.14 15 8.57 5 2.85 22 12.56 

Systolic≥140 

Diastolic≥90 
0 0 8 4.57 5 2.85 13 7.42 

SPL:≥100 

Systolic<130 

Diastolic<85 
2 1.14 7 4 2 1.14 11 6.28 

 

X2=13 

df=7 

p=0.06 

Systolic≥140 

Diastolic1<85 
0 0 4 2.28 1 0.57 5 2.85 

Systolic≥140 

Diastolic≥90 
0 0 1 0.57 1 0.57 2 1.14 

Total 25 14.27 117 66.82 33 18.82 175 100 
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Table 8. Frequency distribution of blood pressure of control group based on SPL 

and age. 

 

DISCUSSION 
 

The results of the present paper indicated a link between exposure to noise level 

of ≥100 dBA and hypertension in petrochemical industry. In contrast, de Souza et al. 

(2015) reported an association between exposure to noise levels of 75–85 dBA and 

≥85 dBA and hypertension in a petrochemical factory.  In addition, Chang et al. (2013) 

investigated blood pressure status of workers of an aircraft manufacturing plant. They 

concluded that prolonged exposure to noise level of ≥85 dBA may cause a rise in 

systolic and diastolic blood pressure. Moreover, Yousefi Rizi and Dehghan (2012) 

found no relationship between exposure to noise above 85 dBA and blood pleasure in 

metal industry. Furthermore, Kalantary et al (2015) studied the effect of noise level on 

blood pressure among auto parts workers. They found that occupational exposure to 

noise level of 85-108 dBA cannot cause hypertension.  

 

In addition, the findings of the present work indicated a relationship between 

exposure to workplace noise, hypertension and work experience of ≥4y. Moreover, the 

results of the present study revealed no relationship between occupational noise 

exposure, blood pressure and age. In contrast, Tiwai et al (2003) studied an association 

between exposure to noise and hypertension in a textile plant. They found that the 

prevalence of hypertension was significantly higher among persons belonged to age 

group of 35 years or more and work experience category of 10 years and more. 

Furthermore, Rapisarda et al. (2015) investigated a relationship between exposure to 

noise and blood pressure among workers of a battery recycling plant. Age and work 

experience of subjects were considered by them. Their results showed that blood 

pressure did not correlate with occupational noise exposure.  

 

SPL 

(dBA) 

Age 

 

Blood 

pressure 

≤29 30-44 ≥45 Total 

N % N % N % N % 

 

 

SPL:<75 

 

 

 

Systolic<130 

Diastolic<85 
42 24.13 80 45.97 19 10.91 141 81.04 

Systolic<130 

Diastolic≥90 
1 0.57 4 2.3 1 0.57 6 3.44 

Systolic≥140 

Diastolic <85 
2 1.14 8 4.59 9 5.17 19 10.92 

Systolic≥140 

Diastolic ≥90 
1 0.57 4 2.3 3 1.72 8 4.59 

Total 46 26.44 96 55.17 32 18.39 174 100 
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Overall, based on the results of the present survey it can be stated that in any 

companies where noise level is equal to or exceeds 100 dBA, investigation of blood 

pressure status of workers is highly recommended. But whereas occupational noise can 

cause different physiological and psychological disorders in workers, it is better to keep 

workplace noise level below the NIOSH recommended exposure limit, 85 dBA. 

Meanwhile, if workplace noise reduction is impossible the use of hearing protection 

devices is recommended. 

 

It must be noted that whereas hypertension is reported to be associated with 

gender and work shift (de Souza et al., 2015; Pimenta et al., 2012), the results of the 

present paper cannot necessarily be extrapolated to female workers and night shift 

workers. In addition, because an impulsive noise is much more harmful than a 

continuous noise (Khopkar, 2004), the findings of the present work cannot necessarily 

be extrapolated to workers exposed to impulsive noise too. 

 

It must also be noted that whereas chronic exposure to noise is associated with 

increased risk of hypertension (Lafferty, 2013), it is better to perform a longitudinal 

study (Tavakoli, 2012) in order to investigate a relationship between occupational noise 

exposure and blood pressure because by considering this type of research it is possible 

to investigate the topic among a group of participants over a period of time (e.g. several 

years).  

 

CONCLUSIONS 

 

An association between noise exposure and blood pressure among male workers 

from 12 companies was investigated in this paper. The results indicated a significant 

statistical relationship between exposure to occupational noise level of ≥100 dBA, 

hypertension and work experience of ≥4y. Therefore to study a relationship between 

exposure to workplace noise and blood pressure, work experience must be taken into 

consideration. 
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