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L E T T E R TO TH E ED I TOR

Noiseasa risk factor forCOVID‐19transmission:Commenton
Zhang: “Estimation of differential occupational risk of
COVID‐19 by comparing risk factors with case data by
occupational group”

Zhang published an important article examining occupational risk

factors for COVID‐19 transmission in the state of Washington during

the early months of the pandemic using O*NET data on major

occupational groups.1 Zhang found exposure to diseases at work as a

risk factor, as would be intuitively expected, as well as physical

proximity between workers. We wish to comment on the considera-

tion of another exposure—occupational noise—as a potential risk

factor for COVID‐19 transmission.

Loud noise in the workplace causes difficulties in worker

communication. Particularly loud work environments can lead to

noise‐induced hearing loss and require the use of hearing protec-

tion devices (HPDs). Both hearing loss and HPD use make oral

communication even more difficult. However, in the context of the

COVID‐19 pandemic, policies intended to mitigate the spread of

COVID‐19 have centered on strategies, such as recommendations

to maintain 6 ft of social distancing between workers, that may

further impair communication between workers. Furthermore, the

widespread use of personal protective equipment in the form of

masks and face coverings as a result of the COVID‐19 pandemic has

been shown to impair middle‐ to high‐voice frequencies, resulting in

substantial reductions in speech intelligibility.2 As such, adherence

to social distancing and mask requirements may be lower in high‐

noise work environments due to the need to communicate with

fellow workers, which could, in turn, increase the risk of COVID‐19

transmission among workers. To test this hypothesis, we performed

a small, simple analysis based in part on the same data used by

Zhang.

We merged the data reported in table 1 by Zhang (total

employment, COVID‐19 case counts, and incidence rate per

100,000 employees) by major US occupational groups1 with

posterior mean estimates of occupational noise exposure esti-

mated from our US/Canadian noise Job Exposure Matrix (Noise-

JEM) that were reported in table 3 by Roberts et al.3 The

NoiseJEM currently does not have any estimates from the legal

occupational group (major standard occupational classification-

SOC, code “23‐0000”), so we imputed the posterior mean noise

estimate for this group using the posterior mean estimate for

office and administrative support occupations (78.4 dBA, major

SOC code “43‐0000”), as we believe legal occupations realistically

have exposures to noise similar to those of office workers. We

then ran a simple Poisson regression model using the posterior

mean noise estimates as a predictor of COVID‐19 case counts,

with an offset of the total employment count divided by 100,000

so that the effect estimates of the regression were normalized

per 100,000 employees and could be interpreted as incidence

rate ratios (IRRs). Since Zhang's analysis did not include farming,

fishing, and forestry occupations (major SOC group “45‐0000”)

after deeming the reported COVID‐19 incidence rate to be

statistically influential (rate of 3330 cases per 100,000 employ-

ees), we ran this regression twice: once with the farming, fishing,

and forestry occupations included (Model 1), and once without

(Model 2).

Table 1 displays the results of these two regression models. The

full regression model (Model 1) indicates that a 1 dB increase in

occupational noise exposure is significantly associated with a 16%

(95% confidence interval: 15%, 18%) increase in the incidence of

COVID‐19, while a doubling of exposure (3 dB increase) is

significantly associated with a 57% (52%, 62%) increase in

COVID‐19 incidence. Excluding farming, fishing, and forestry

occupations from the model (Model 2) did not substantially alter

the effect estimate of the model, with a still significant 10%‐ and

33% higher incidence rate of COVID‐19 associated with a 1 dB

increase in, and 3 dB doubling of, occupational noise exposure,

respectively.
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TABLE 1 Poisson regression on COVID‐19 incidence by
posterior mean noise exposure among major US occupational groups

Variable
Model 1—Full

Model 2—No
influential pointa

IRR (95% CI) IRR (95% CI)

TWAOSHA (per 1 dB) 1.16 (1.15, 1.18) 1.10 (1.09, 1.11)

TWAOSHA (per 3 dB) 1.57 (1.52, 1.62) 1.33 (1.28, 1.37)

Abbreviations: TCI, confidence interval; IRR, incidence rate
ratio;TWAOSHA, time‐weighted average noise level measured according to
the occupational safety and health administration noise regulation.
aModel excluded farming, fishing, and forestry occupations as Zhang1

deemed it a statistically influential point.

https://wileyonlinelibrary.com/journal/ajim


The findings from this preliminary analysis provide support for

our hypothesis that occupational noise exposure may be a

substantial risk factor of COVID‐19 transmission in the workplace.

We recommend that workplaces consider targeting reductions in

noise exposure as a method of mitigating the risk of COVID‐19

transmission among workers, such that the need for close physical

proximity can be removed as a barrier to social distancing and

mask use, particularly for vulnerable workers with existing hearing

loss. Furthermore, the implications of these findings are likely not

restricted to COVID‐19, but also to other infectious diseases with

similar transmission modes.

ACKNOWLEDGMENT

We would like to acknowledge our colleagues at the California

Department of Public Health who originally suggested this hypothesis.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

DISCLOSURE BY AJIM EDITOR OF RECORD

John Meyer declares that he has no conflict of interest in the review

and publication decision regarding this article.

AUTHOR CONTRIBUTIONS

Abas Shkembi conceptualized the work. Abas Shkembi acquired,

analyzed, and interpreted the data. Abas Shkembi drafted the work

and Richard L. Neitzel revised it critically for important intellectual

content. Abas Shkembi and Richard L. Neitzel gave final approval

of the version to be published. Agreement to be accountable for all

aspects of the work in ensuring that questions related to the

accuracy or integrity of any part of the work are appropriately

investigated and resolved.

Abas Shkembi BS

Richard L. Neitzel PhD, MS, CIH

Department of Environmental Health Sciences,

University of Michigan School of Public Health, Ann Arbor,

Michigan, USA

Correspondence

Richard L. Neitzel, PhD, MS, CIH, Department of Environmental

Health Sciences, University of Michigan School of Public Health,

1415 Washington Heights, Ann Arbor, MI 48109, USA.

Email: rneitzel@umich.edu

ORCID

Abas Shkembi https://orcid.org/0000-0002-5398-861X

Richard L. Neitzel https://orcid.org/0000-0001-5500-2589

REFERENCES

1. Zhang M. Estimation of differential occupational risk of COVID‐19
by comparing risk factors with case data by occupational group. Am
J Ind Med. 2021;64(1):39‐47. doi:10.1002/ajim.23199

2. Muzzi E, Chermaz C, Castro V, Zaninoni M, Saksida A, Orzan E. Short

report on the effects of SARS‐CoV‐2 face protective equipment on
verbal communication. Eur Arch Otrhinolaryngol. 2021;278(9):
3565‐3570. doi:10.1007/s00405‐020‐06535‐1

3. Roberts B, Cheng W, Mukherjee B, Neitzel RL. Imputation of missing
values in a large job exposure matrix using hierarchical information.

J Exposure Sci Environ Epidemiol. 2018;28(6):615‐648. doi:10.1038/
s41370‐018‐0037‐x

LETTER TO THE EDITOR | 513

https://orcid.org/0000-0002-5398-861X
https://orcid.org/0000-0001-5500-2589
mailto:rneitzel@umich.edu
https://orcid.org/0000-0002-5398-861X
https://orcid.org/0000-0001-5500-2589
https://doi.org/10.1002/ajim.23199
https://doi.org/10.1007/s00405-020-06535-1
https://doi.org/10.1038/s41370-018-0037-x
https://doi.org/10.1038/s41370-018-0037-x



