
Page 1/11

Relationship Between Occupational Noise and Hypertension in
Modern Enterprise Workers: A Case–Control Study
Xiaomei Wu 

The First Hospital of China Medical University
Yueyan Lan 

The First Hospital of China Medical University
Xiaohong Zhang 

The Fourth A�liated Hospital of China Medical University
Chaoxiu Li 

The First Hospital of China Medical University
Bo Zhou  (  zhoubo@cmu.edu.cn )

The First Hospital of China Medical University

Research Article

Keywords: hypertension, noise, epidemiology, risk factors

Posted Date: December 17th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-1124193/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full License

https://doi.org/10.21203/rs.3.rs-1124193/v1
mailto:zhoubo@cmu.edu.cn
https://doi.org/10.21203/rs.3.rs-1124193/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/11

Abstract

Objective
Many epidemiological studies have reported an association between occupational noise exposure and hypertension among workers, but have
failed to obtain conclusive results. Thus we aimed to assess whether there is a relationship between hypertension and occupational noise.

Methods
This study adopted a case–control design to veri�ed the relationship of occupational noise and hypertension. This study included 1527
subjects (case group, 509 individuals; control group, 1018 individuals) from a modern automobile manufacturing company. The information
includes the general characteristics, occupational factors, and data collected from physical examination, hematology and serology testing.
Two-sample t-tests, The Chi-square test, the Ridit analysis method were used for comparing variables. A non-conditional logistic regression
model was used for multivariate analysis based on single factor analysis.

Results
Toxin exposure was found to be a risk factor for the occurrence of hypertension in workers who were exposed to noise in modern enterprises
(OR=3.45).Heart rate was signi�cantly different between the case and control groups (OR=5.98). Occupational noise exposure is a risk factor
for hypertension, and the risk of hypertension for people exposed to noise intensity ≥80 dB is 2.23 times (95% CI 1.62–3.06) higher than that
for people exposed to noise intensity <80 dB.

Conclusions
Occupational noise exposure is an independent risk factor for hypertension. it can be used to direct the new criteria of noise exposure limit to
protect worker’s health.

Introduction
Essential hypertension poses a serious threat to human health, and it is the main risk factor for cardiovascular disease (CVD). Cardio-
cerebrovascular disease is the most common cause of death in several developed and developing countries. Chinese national surveys showed
that in 2020, the overall prevalence of hypertension among individuals over 18 years of age was 27.5%(1). The current population of China is
1.4 billion, and according to the 2017 National Workforce Survey, 400 million of these individuals are occupational workers. Moreover, most
occupational workers are young adults, and the number of occupational workers appears to be increasing annually(2). Therefore, the blood
pressure levels in this group are expected to greatly in�uence the overall blood pressure levels of the Chinese population. Moreover, health
maintenance in this group is also very important for the overall prevention and treatment of chronic diseases in China.

In the interest of worker health, China has issued a series of regulations, standards, and norms aimed at the prevention and treatment of
occupational diseases. An increasing number of domestic enterprises have signi�cantly improved working conditions. However, long-term
exposure to even low levels of harmful occupational factors can cause chronic effects on workers’ health. Among the different chronic
diseases, CVD is the leading cause of death in China(3). Hypertension is not only related to an increased risk of CVD but is also the most
important risk factor for all-cause morbidity and mortality worldwide(4). Different studies have investigated the prevalence of hypertension
among workers. One study showed that the prevalence of hypertension among workers in a large chemical enterprise in Anhui province was
26.5%(5). Moreover, the hypertension prevalence was reported to be 27.43% among workers in the steelmaking and rolling workshop of a steel
plant(6) and 33.18% among those working in the factory of a steel enterprise(7). Given that these studies reported elevated rates of
hypertension among workers, we speculated that certain risk factors in the respective occupational environments increased the prevalence of
hypertension in these populations. Moreover, one study from Nanjing province reported that the prevalence of hypertension among workers
who are only exposed to noise was 16.63%(8), which was also high. Therefore, we hypothesized that there could be a relationship between
occupational noise exposure and hypertension. However, previous research on the relationship between noise and hypertension has largely
focused on environmental noise, and few studies have examined occupational noise exposure. Moreover, the previous studies examining
working populations have failed to obtain conclusive epidemiological results. Some studies have shown that noise exposure is independently
associated with hypertension(9). The prevalence of hypertension has been reported to increase with cumulative noise exposure (CNE),
reaching 6.00%, 7.08%, 7.27% after 0, 1, and 2 years of exposure to noise, respectively(10). A dose–effect relationship between noise and



Page 3/11

hypertension rates has also been reported(11). However, other studies have shown that occupational noise does not increase the risk of
hypertension(12), and that the risk of hypertension does not increase at noise exposure levels in the lower half of the 80–90 dB(A) range(13).

Despite their exploratory analyses, the previous studies on hypertension and occupational noise have had important limitations. None of the
studies included other occupational factors or explained the in�uence of these factors on the link between noise and hypertension. Therefore,
in the present study, we aimed to assess whether noise is an independent risk factor for hypertension. Further, we aimed to identify whether
other occupational factors in�uence the development of hypertension and whether the relationship between noise and hypertension differs
under different levels of exposure to these factors.

Materials And Methods
Participant selection and grouping

Workers from a modern automobile manufacturing company in Shenyang province who were exposed to occupational noise and participated
in occupational health examinations between July and October 2013 were enrolled in the study. The study included on-the-job workers who
were exposed to noise in workshops.

Workers who met the diagnostic criteria for hypertension were enrolled into the case group. Workers with normal blood pressure levels were
enrolled into an age-matched control cohort using the group matching method (case vs. control ratio = 1:2). This study included 1527 workers
—509 in the case group and 1018 in the control group.

The diagnostic criteria for hypertension were as follows: systolic blood pressure ≥140 mmHg and(or) diastolic blood pressure ≥90 mmHg or
treatment with antihypertensive drugs in the two weeks prior to the study. Individuals with secondary hypertension were excluded. Moreover,
individuals with organ-related diseases such as liver and kidney disease, new employees who participated in pre-job physical examinations,
and workers who were not exposed to noise were excluded from the study.

Data collection

This study adopted a case–control design. Information was collected by two trained investigators, entered into an electronic information
system, and stored in a dedicated hospital information server. The data collected includes the general characteristics: age, gender, history of
illness, medication, smoking and drinking, etc. The occupational factors: types of work and workshops, length of service, exposure to
occupational disease hazards, occupation history. The physical examination: blood pressure, heart rate, height, weight, hearing, lung function,
electrocardiogram, etc. And collected venous blood for hematology and serology testing. The noise intensity is measured by 2513 type
integrating sound level meter, EDGD-ge5 noise dosimeter, HS5936 type vibration tester, UV-A,UV-B noise dosimeter, etc. The dust concentration
is measured by DS-21B constant �ow dust sampler, AG285 electronic Toxin determination on balance: Toxin concentration is measured by QT-
2A air sampler, DFC-3BT dust sampler, and TWA300 individual dust sampler. Physical examinations and laboratory tests were performed by
professionals, and all instruments and equipment were veri�ed by the Metrology Department of Liaoning province.

Quality control

The on-site investigators were trained and were pro�cient in computer use. Physical examinations were performed by doctors who were
quali�ed practicing physicians. The instruments and equipment passed the quality standards of the metrology department.

Statistical analysis

The Excel format was used to export data into SPSS 16.0 SPSS Inc. Released 2007. SPSS for Windows, Version 16.0. Chicago, SPSS Inc.
software for correlation analysis. Continuous variables are expressed as the mean±standard deviation, and categorical variables are
expressed as number of cases and percentages. Two-sample t-tests were used for comparing variables with a normal or almost-normal
distribution, and non-parametric tests were used for comparing variables with unknown or unclear distribution patterns. The Chi-square test
was used for analyzing categorical variables. Grade data were evaluated using the Ridit analysis method. A non-conditional logistic
regression model was used for multivariate analysis based on single factor analysis.

Results
This study included 1527 subjects (case group, 509 individuals; control group, 1018 individuals). The mean age was similar between the case
and control groups (29.23±5.72 and 29.26±5.84 years, respectively; P>0.05). However, heart rate and BMI were signi�cantly higher in the case
group than in the control group (86±13 vs. 79±11 beats/min and 27.29±3.73 and 23.96±3.61 kg/m2, respectively; both P<0.05).



Page 4/11

Correlation of noise and other occupational factors with hypertension among workers in modern enterprises

In the present study, table 1 shhows that the hypertension group and normal blood pressure group had been exposed to signi�cantly different
levels of noise intensity (P<0.05). The risk of hypertension was 2.54 times higher in workers exposed to noise intensity ≥80 dB than in those
exposed to noise intensity <80 dB (95% CI 2.02–3.19). The difference in CNE between the two groups was statistically signi�cant (P<0.05).
The risk of hypertension in those with CNE ≥80 dB was 1.56 times higher than that in those with CNE <80 dB (95% CI 1.24–1.97). However,
there was no signi�cant difference in the nature of noise between the two groups (P>0.05).

Table 1 Relationship between noise exposure levels and hypertension.

Noise factor N Case group
n=509

Control group
n=1018

P OR(95%CI)

Noise intensity  ≥80dB 445 216(42.4) 229(22.5)
0.05

2.54(2.02-
3.19)

80dB 1082 293(57.6) 789(77.5)

Cumulative noise exposure
(CNE)

≥80dB 957 355(71.1) 602(61.2)
0.05

1.56(1.24-
1.97)

80dB 526 144(28.9) 382(38.8)

Noise nature steady-state
noise

1506 503(98.8) 1003(98.5) 0.64 1.25(0.48-
3.25)

impulse noise  21 6(1.2) 15(1.5)

Table 2(At the end of the manuscript)shows the hypertension and normal blood pressure groups showed signi�cant differences in the
duration of noise exposure (P<0.05). The risk of hypertension among individuals who had been working in noisy environments for >1 year was
1.31 times (95% CI 1.05–1.64) higher than that among those who had been working in noisy environments for ≤1 year. The two groups also
showed signi�cant differences in toxin exposure (P<0.05), with the risk of hypertension being 2.47 times higher among those with toxin
exposure (95% CI 1.96–3.12). Similarly, the two groups showed signi�cantly different levels of dust exposure (P<0.05), and individuals with
dust exposure showed a 0.79-fold (95% CI 0.64–0.98) difference in the risk of hypertension compared with those with no dust exposure. The
two groups also appeared to be involved in different types of work and workshops, and these differences were statistically signi�cant
(P<0.05).

 Table 2 Relationship between levels of exposure to other occupational factors and hypertension
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Occupational factor N Case group n=509 Control group n=1018 P OR(95%CI)

length of service 1year 963 342(67.2) 621(61.0) 0.05 1.31(1.05-1.64)

≤1year 564 167(32.8) 397(39.0)

             

poison Yes 923 377(74.1) 546(53.6) 0.05 2.47(1.96-3.12)

No 604 132(25.9) 472(46.4)

             

dust Yes 881 274(53.8) 607(59.6) 0.05 0.79(0.64-0.98)

No 646 235(46.2) 411(40.4)

             

Type of work Quality Management 3 2(0.4) 1(0.1) 0.05 1

Logistics 3 0(0) 3(0.3) 0

repairs 64 22(4.3) 42(4.1) 0.26(0.02-3.05)

driver 146 45(8.8) 101(9.9) 0.22(0.02-2.52)

�tter 26 9(1.8) 17(1.7) 0.26(0.02-3.33)

painting 35 19(3.7) 16(1.6) 0.59(0.05-7.17)

polishing 17 8(1.6) 9(0.9) 0.44(0.03-5.88)

machining 3 1(0.2) 2(0.2) 0.26(0.01-7.45)

welding 118 28(5.5) 90(8.8) 0.16(0.01-1.78)

rework 18 1(0.2) 17(1.7) 0.03(0-0.68)

Section leader 15 3(0.6) 12(1.2) 0.13(0.01-1.88)

Electric welding 4 2(0.4) 2(0.2) 0.50(0.02-11.09)

Electrician 13 2(0.4) 11(1.1) 0.09(0.01-1.55)

Operator 1062 367(72.1) 695(68.3) 0.26(0.02-2.92)

             

workshop �nal assembly 1321 427(83.9) 894(87.8) 0.05 1.20(0.46-3.10)

0.36(0.06-2.07)

1.95(0.72-5.26)

1

body 169 74(14.5) 95(9.3)

painting  16 2(0.4) 14(1.4)

stamping 21 6(1.2) 15(1.5)

In this study,  table 3 shows that the prevalence of abnormal lung function was found to differ signi�cantly between the hypertension and
normal blood pressure groups (P<0.05). The risk of hypertension in workers with abnormal lung function was 2.14 times (95% CI 1.30–3.53)
higher than that in workers with normal lung function. There was no signi�cant difference in the rate of hearing loss between the two groups
(P>0.05).

Table 3 Relationship between occupational injuries and hypertension



Page 6/11

Other disease factors N Subgroup(number (%)) p OR(95%CI)

Case group n=509 Control

group n=1018

Abnormal lung function Yes 65 33(6.5) 32(3.2) 0.05 2.14(1.30-3.53)

No 1456 473(93.5) 983(96.8)

Hearing loss Yes 84 25(4.9) 59(5.8) 0.48 0.84(0.52-1.36)

No 1443 484(95.1) 959(94.2)

Strati�ed analysis based on factors related to hypertension

To explore whether other factors in�uence the correlation of noise intensity and CNE with hypertension, factors found to show a statistically
signi�cant effect on the occurrence of hypertension were used for strati�ed analysis. The study population was strati�ed according to factors
such as duration of work, workshop environment, and exposure to dust. However, given that the types of work were too numerous and the
sample size of the abnormal lung function group was too small, these factors could not be used for strati�ed analyses.

Table 4(At the end of the manuscript) shows that regardless of the duration of work in noisy environments and combined exposure to dust
and toxins, noise intensity levels were signi�cantly different (P<0.05) between the hypertension and normal blood pressure groups. Noise
intensity levels in the two groups were different in different workshops. The two groups showed statistically signi�cant differences (P<0.05) in
the proportion of assembly workshop workers.

Table 4 Relationship between noise intensity and hypertension under different levels of exposure to related factors.

Strati�cation factors Noise intensity level N subgroup(number (%)) P OR(95%CI)

Case group
n=509

Control group
n=1018

Length of service 1year ≥80dB 363 177(51.8) 186(30.0)
0.05

2.51(1.9-
3.30)

80dB 600 165(48.2) 435(70.0)

≤1year ≥80dB 82 39(23.4) 43(10.8)
0.05

2.51(1.56-
4.05)

80dB 482 128(76.6) 354(89.2)

Workshop  Final assembly   
  

≥80dB 337 171(40.0) 166(18.6)
0.05

2.92(2.26-
3.78)

80dB 983 256(60.0) 727(81.4)

Body ≥80dB 84 40(54.1) 44(46.3) 0.32 1.36(0.74-
2.51)

80dB 85 34(45.9) 51(53.7)

Application   ≥80dB 4 0(0) 4(28.6) 1.00  

80dB 12 2(100.0) 10(71.4)  

Stamping  ≥80dB 20 5(83.3) 15(100.0) 0.29  

80dB 1 1(16.7) 0(0)  

Dust  Yes  ≥80dB 216 90(32.8) 126(20.8)
0.05

1.87(1.36-
2.57)

80dB 665 184(67.2) 481(79.2)

No  ≥80dB 229 126(53.6) 103(25.1)
0.05

3.46(2.46-
4.86)

80dB 417 109(46.4) 308(74.9)

Poison  Yes  ≥80dB 295 166(44.0) 129(23.6)
0.05

2.54(1.92-
3.38)

80dB 628 211(56.0) 417(76.4)

No  ≥80dB 150 50(37.9) 100(21.2)
0.05

2.27(1.50-
3.44)

80dB 454 82(62.1) 372(78.8)
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Table 5(At the end of the manuscript) shows that when the duration of noise exposure was ≤1 year, the CNE was signi�cantly different
between the two groups (P<0.05). When the two groups were compared, CNE levels were found to be signi�cantly different between �nal
assembly workshop workers (P<0.05), workers who were not exposed to dust (P<0.05), and workers exposed to toxins (P<0.05).

Table 5 Relationship between CNE levels and hypertension under different levels of exposure to related factors.

Strati�cation factor Cumulative noise intensity level N subgroup(number (%)) P OR(95%CI)

Case group
n=509

Control group  n=1018

Length of service 1 ≥80dB 881 318(93.0) 563(90.7) 0.22 1.36(0.83-
2.24)

80dB 82 24(7.0) 58(9.3)    

≤1 ≥80dB 76 37(23.6) 39(10.7)
0.05

2.56(1.56-
4.21)

80dB 444 120(76.4) 324(89.3)    

Workshop Final
assembly  
   

≥80dB 799 295(70.1) 504(58.3)
0.05

1.68(1.31-
2.15)

80dB 487 126(29.9) 361(41.7)    

Body  ≥80dB 126 54(77.1) 72(79.1) 0.76 0.89(0.42-
1.89)

80dB 35 16(22.9) 19(20.9)    

Application
 

≥80dB 13 1(50.0) 12(85.7) 0.35 0.17(0.01-
3.89)

80dB 3 1(50.0) 2(14.3)    

Stamping  ≥80dB 18 5(83.3) 13(100.0) 0.32  

80dB 1 1(16.7) 0(0)    

Dust Yes  ≥80dB 533 170(64.2) 363(61.8) 0.52 1.10(0.82-
1.49)

80dB 319 95(35.8) 224(38.2)    

No  ≥80dB 424 185(79.1) 239(60.2)
0.05

2.50(1.72-
3.63)

80dB 207 49(20.9) 158(39.8)    

poisons Yes  ≥80dB 566 262(70.6) 304(56.5)
0.05

1.85(1.40-
2.45)

80dB 343 109(29.4) 234(43.5)    

No  ≥80dB 391 93(72.7) 298(66.8) 0.21 1.32(0.85-
2.04)

80dB 183 35(27.3) 148(33.2)    

In order to explore the factors in�uencing hypertension development among workers in modern enterprises, we conducted multivariate
unconditional logistic regression analysis. The dependent variable was the presence of hypertension after noise exposure. The independent
variables included noise intensity, CNE, nature of noise, duration of work in noisy environments, work in production workshops, dust exposure,
toxin exposure, family history, lung function, body mass index(BMI), and heart rate. Table 6 shows that noise intensity, BMI >23.9 kg/m2, heart
rate >100 beats/min, toxin exposure, and abnormal lung function were found to in�uence the development of hypertension in workers
exposed to noise in modern enterprises.

Table 6 Adjusted risk of hypertension based on noise and other occupational factors
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source B S.E. Wald AdjustedOR OR95%CI

Noise intensity

body mass index (BMI) 23.9 kg/m2

0.80

2.39

0.16

0.56

24.41

18.50

2.23

10.90

1.62-3.06

3.67-32.39

Toxin exposure 1.24 0.16 61.26 3.45 2.53-4.71

 Body workshop 0.91 0.22 17.73 2.49 1.63-3.79

Lung function 1.05 0.30 11.93 2.86 1.58-5.19

Heart rate 100 beats/min 1.79 0.27 44.61 5.98 3.54-10.11

Discussion
Our study showed that occupational noise exposure is a risk factor for hypertension, and the risk of hypertension for people exposed to noise
intensity ≥80 dB is 2.23 times (95% CI 1.62–3.06) higher than that for people exposed to noise intensity <80 dB (P<0.05). Ta-Yuan Chang's
survey of 578 men in Taiwan showed that prolonged exposure to noise levels ≥85 dB may increase systolic and diastolic blood pressure
levels(14). LI X's case–control study on the relationship between noise in an automobile factory and hypertension rates showed that workers
in the high-exposure group had a signi�cantly higher risk of hypertension than those exposed to lower noise levels(15). This is consistent with
our �ndings, which show that occupational noise exposure is a risk factor for hypertension.

Toxin exposure was found to be a risk factor for the occurrence of hypertension in workers who were exposed to noise in modern enterprises
(OR=3.45). The common chemical toxins in the automobile manufacturing industry include benzene, toluene, xylene, and lead. Evidence has
shown the causal relationship between lead exposure and hypertension(16), although the relationship of benzene and its isomers with
hypertension is currently unclear. Through previous work experience and on-site sampling, we know that nitrogen oxides, carbon oxides,
ozone, and other toxins are produced during electric welding. Cai Y's meta-analysis showed that short-term exposure to NO2, O3, and CO as
well as long-term exposure to NOx and SO were positively correlated with hypertension, and that these toxins may increase the risk of
hypertension(17). Hence, we considered that the incidence of hypertension in workers may be caused by the combination of these toxins.
However, the types and concentrations of toxins differ across workplaces, as do the levels of vibration, dust, and other harmful factors. Hence,
it is unclear which toxin has the most signi�cant contribution to hypertension development, and the relationship between toxins and
hypertension needs to be con�rmed in future studies.

So far, several studies have con�rmed the relationship between dust and hypertension. For example, research by Hongchen showed that PM2.5

is related to hypertension(18), and another study found that long-term exposure to PM10 is also associated with hypertension(19). After
adjusting for dust exposure in our strati�ed analysis, we found a greater correlation between noise intensity and hypertension, indicating that
dust exposure may conceal the correlation between noise and hypertension (OR=1.87, OR adjusted=3.46). These �ndings differ from those
obtained in Fuks KB's study, which revealed that the positive correlation between road tra�c noise and self-reported hypertension weakened
after adjusting for PM2.5 levels(20). This difference may have occurred because our study focuses on noise and dust in an occupational
environment, and the intensity (concentration) and duration of noise exposure in these environments are very different from those in everyday
life. However, given these differences, further research may be required to verify the interaction of noise and dust exposure in the context of
hypertension. Moreover, most workers who were not exposed to dust worked in workshops where they were exposed to toxins, and exposure to
toxins was positively related to the occurrence of hypertension. This effect may in�uence the relationship between dust and hypertension.

In our study, heart rate and BMI were signi�cantly different between the case and control groups (P<0.05). A strong correlation was observed
between sinus tachycardia and hypertension (OR=5.98), consistent with earlier studies showing that an increased heart rate is related to
hypertension(21, 22). A study has also shown that tachycardia is a precursor to hypertension and a cardiovascular risk factor among patients
with hypertension(23). Obesity (BMI >23.9 kg/m2) is a well-known risk factor for hypertension, and as early as 2013, a position paper was
initiated to describe the pathogenesis and epidemiology of obesity-induced hypertension(24). Occupational injury is also a risk factor for the
development of hypertension. Our study showed that people with abnormal lung function were 2.84 times more likely to develop hypertension
than those with normal lung function. This suggests that the development of hypertension may also be related to other occupational
diseases. Further, we found that the prevalence of hypertension varied among workers in different workshops, which may be due to different
types and concentrations of dust, toxins, and other occupational factors or differences in noise intensity, frequency, etc. The differences in the
nature of work in different workshops could also lead to large individual differences between the workers such as physical �tness. This
indicates that in the occupational population, the relationship between noise and hypertension is affected by multiple factors.
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Hypertension results from a combination of environmental factors, genetic factors, as well as other factors, including occupational
environment-related factors such as noise intensity and toxin exposure and occupational conditions such as abnormal lung function. Our
study was conducted in a company with some of the best working environments and environmental protection standards at the domestic
level, and the company also had advanced production technology and management. Exposure to harmful chemicals and poor physical
conditions in the production environment had been minimized in this setting. However, the life and health of workers was still being affected.
Therefore, the impact of even low exposure to occupational risk factors cannot be ignored.

The advantages of this study include its su�cient number of subjects, analysis of the relationship between noise and hypertension under
exposure to different occupational factors, control of confounding variables such as other occupational factors, and a more precise study of
the impact of occupational noise exposure. However, this study has several limitations. There are almost all men in the factory, so the subjects
included in the study are all men. There may be gender differences in the relationship between occupational noise and high blood pressure, so
the results of the study are limited to men. Since there is no individual assessment of noise exposure, the assessment may be incorrect if
workers frequently change their workplaces. A more precise measurement of noise exposure may increase the accuracy of analysis, but it is
di�cult to implement due to the large sample size.

Conclusion
There is a signi�cant positive correlation between occupational factors and hypertension. Duration of occupational noise exposure, dust
exposure, toxin exposure, type of workshop, abnormal lung function, and BMI >23.9 kg/m2 are risk factors for the occurrence of hypertension.
Moreover, heart rate is associated with hypertension. The correlation of noise intensity and CNE with the occurrence of hypertension varies
under different levels of exposure to different factors. However, occupational noise exposure is an independent risk factor for hypertension. In
modern enterprises, multiple aspects should be considered to prevent hypertension and other chronic diseases and achieve better health
outcomes.
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