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Introduction

The novel coronavirus or the other name Severe Acute
Respiratory Syndrome coronavirus-2 (SARS-CoV-2), was first
identified in Wuhan, China, in December 2019 among a group
of patients that have the same symtoms of viral pneumonia.
Due to the socio-economic factors in Zhuhai, Wuhan and
globalization have also accelerated the spread of infectious
diseases to the other parts of China and the world [1,2], The
World Health Organisation (WHO) declared Covid-19 a public
health emergency of international concern as of 1 February
2020 and epidemic as pandemic on 12 March 2020. The virus
spreads very rapidly and globally, as of 25 February 2021,
there have been more than 113 million confirmed cases of
Covid-19, including more than 2.5 million deaths, reported to
WHO. Although initation of vaccination have raised hopes of
bringing the pandemic under control, the recent news about
the mutated variant of the novel coronavirus associated with
recent infections make governments and people concerned
about the future. WHO is warning that back to old normals
is likely to take a long time, possibly several years due to the
time required to manufacture and distribute millions of doses
of vaccine.

Coronaviruses are the largest group of viruses and have
caused three global outbreaks in the last 20 years, Severe
Acute Respiratory Syndrome (SARS), Middle East Respiratory
Syndrome (MERS) and the most recent Covid-19 pandemic,
that have many similarities [3]. However, the origin of the
novel SARS-CoV-2 is unclear so far while the causative agents

of SARS and MERS have known [4]. Covid-19 mostly affects
the pulmonary system in addition to extrapulmonary organ
and systems including the cardiac, gastrointestinal, hepatic,
renal, ocular, and dermatologic, which could have significant
health consequences [4-8]. Recent studies suggest that the
risk of serious infection and mortality associated with Covid-19
differs between different ethnic groups and races, and men are
at higher risk than women [9]. Low sensitivity and specificity
of antibody tests used in the diagnosis of both symptomatic
and asymptomatic Covid-19 patients poses a major challenge
to managing the outbreak [10].

Besides the effects on health, a worldwide pandemic has
major effects on the global economy, travel, trade, tourism,
food, education, consumption and eventually, investment
and financial markets, therefore effects people even who do
not infected. The economic impact would take a hit in Gross
Domestic Product (GDP) ranging from 3-6% depending on the
country in a mild scenario; in severe scenarios, it is more than
10%, and in some countries, more than 15% [11] and global
economic losses of the Covid-19 outbreak is estimated to reach
up to $8.8 trillion [12]. For this reason, governments try to
open businesses in order to overcome the pandemic with the
least economic loss. As businesses work towards reopening
in part or full, safe workplaces must be provided for any
return to the workplace in a way that cares for employees and
safeguards their health and wellbeing with new normals. Being
in close with other co-workers, not only put workers at high
risk for disease, but also increase transmission of the virus. At
this point Occupational Health and Safety (OHS) professionals
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have been challenging with managing the risks of Covid-19
in workplaces with mindful of advice and restrictions that
continue to change.

The United States (US) Occupational Health and Safety
Administration (OSHA) and Centers for Disease Control and
Prevention (CDC) have issued health-based risk assessment
strategies and recommendations for current Covid-19 pandemic
that are consist of various engineering controls, administrative
processes, and proper use of appropriate Personal Protective
Equipment (PPE) [13,14] compatible with the US National
Institute for Occupational Safety and Health (NIOSH) hierarchy
of hazard controls [15]. These strategies focuses on three main
measures for prevention: wearing mask, maintaining social
distancing of at least 2 metres and frequent and thorough
hand-washing [16].

Covid-19 can be brought under control by taking effective
measures in the workplaces along with the measures to be
taken on the society [17]. The objective of this study is to
provide considerable expertise in the occupational hygiene
and exposure science and professional communities that can
contribute helping employers and workers to contain and delay
the spread of Covid-19.

Exposure assessment

The major route of transmission of Covid-19 is droplet,
close contact and touching surfaces contaminated by them and
then touching nose, mouth and eyes [18]. The virus can remain
viable for two/three days on plastic and metallic surfaces [19].
Droplet spread was detected over 6-8 m and coronavirus could
spread beyond 1-2 m in a concentrated packet through coughs
or sneezes [20] and the risk of corona virus transmission at 1 m
could be 2-10 times higher than at 2 m [21]. However, infection
transmission with contaminated water, stools, with subsequent
feco-oral route have also been reported [19,22]. Infection is
transmitted by symptomatic patients but can also occur from
asymptomatic people also before onset of symptoms [23].
Long incubation time before onset of symptoms is the greatest
challange to prevent spread.

Risk management

Since the major transmission routes of corona virus
are contact and inhalation, transmisson can be stopped in
the workplaces by preventing the two factors, virus and
worker, come together. Elimination of transmission routes,
identification and preventing of high contact activities,
decreasing viral load, identification of exposure levels and
vulnerable workers must be determined by applying hierarchy
of hazard controls. This means putting in place the control
measures to first eliminate the risk and if this is not possible,
minimize worker exposure.

Based on work activities contagion can be lower or higher
depending on several factors: e.g. work sector; need for close
contact or need for repeated or extended contact with people
known to be or suspected of being infected [24]. Therefore,
OSHA has divided job tasks into four risk exposure levels from
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very high to lower risk group and the most workers in the world
will likely fall in the lower exposure risk or medium exposure
risk levels [14].

Elimination and substitution are the best ways to mitigate
the risks [25] therefore many companies have started working
from home as a temporary or alternative working arrangement.
However the International Labour Organisation (ILO) estimates
that close to 18 per cent of workers have occupations that are
suitable for working from home [26].

Engineering controls are the second option to reduce the
hazard/risk at source without relaying to worker behavior.
Structural measures like simple screens and barriers may
offer some degree of protection from Covid- 19 compared to
the more open interactive style of work [27]. Although, the
viral particles are too small to be contained by even the best
High Efficiency Particulate Arresting (HEPA) and Minimum
Efficiency Reporting Value (MERV) filters, proper filter
installation and maintenance can help to reduce the risk of
airborne transmission [28]. Additionally, higher outside air
fractions and higher air exchange rates in workplaces may help
to dilute the indoor contaminants, including viral particles,
from air that is breathed within buildings.

Administrative controls limit exposure by scheduling
shorter work times in contaminated areas or by implementing
other “rules”. Implementation of the hygiene rules with
providing hand sanitizer, disinfecting wipes, facial tissues, and
with simple instructions to employees to alter behavior was
shown to significantly reduce the phage on fomites and hands
[29].

Frequent cleaning of surfaces with proper cleaning agents
[30] and disinfection of hands with alcohol based sanitizers
can reduce the transmission of pathogenic agents [31,32] at
a greater of phage concentrations of 85.4% [33]. However,
sanitizers are volatile chemicals and the effects are relatively
short lived due to evaporation, so the best defense for to
stop transmission of virus is to ensure public health hygiene
and sanitation interventions, such as the use of soap, hand
sanitizers, surface disinfectants, and behavior modification
[29,34]. More persistent surface cleaning treatments, the use
of nanomaterials such as nano-silver, may be used to reduce
surface viral load [35]. Nanoparticle treated air filters can also
reduce the airborne virus concentration [36]. Nevertheless,
disinfection procedures of equipments in hospitals and wards
must be provided in high attention against patients in isolation
precautions because of higher bacterial loads and a potential
higher CFU load [37,38].

Sharing equipment and tools in the working environment
must be avoided as much as possible, and all employees must
use the areas and items identified for themselves. Critical
locations with high risk must be disinfected frequently to
reduce pathogen contamination. Mid-day disinfection of high-
touch surfaces can produce measurable viral load reductions,
and even greater reductions can be achieved by adding the use

of hand hygiene products.
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Since behavior change is difficult and requires sustained
motivation and support, nevertheless most efforts to change
behaviours have had limited success [39], training is crucial
for employees’ support for of any safety plan. Employees must
be trained about Covid-19, transmission routes, prevention
methods, hygiene rules, social distancing techniques and PPE.

As WHO and other institutions have recommended, wearing
proper mask or PPE is one of the major defence to coronavirus
[16]. Face mask use could result in a large reduction in risk
of infection, with stronger associations with N95 or similar
respirators compared with disposable surgical masks or similar
[40]. However, using PPE must not take the place of primary
prevention interventions.

Conclusion

Corona virus is a biological hazard that no one knows when
pandemic will end. Therefore we all have to learn to live with
pandemic by transforming our behaviors, habits, houses,
schools and workplaces according to the “new normals” based
on reducing the infection risk. The major of the society is not
yet infected and OHS measures to be taken at workplaces will
prevent the occurrence of next waves of the pandemic and
ensures the increase of cases in acceptable limits.

In order to minimize the health risk of coronavirus
in workplaces, OHS specialists should make appropriate
recommendations for all employees. Despite the lack of
knowledge about coronavirus and experience in managing
pandemic, risk assessment process should based on the
principles for determining appropriate risk management steps
to reduce transmission in the workplace, facilitating business
continuity, and advancing worker well-being. In order to
minimize the effects of both current and future outbreaks,
risk management process should include on an integrative
approach that combines the best available scientific data with
psychosocial and community factors.

References

1. Jin H, Lu L, Liu J, Cui M (2020) Complex emergencies of COVID-19:
management and experience in Zhuhai, China. Int J Antimicrob Agents 55:
105961. Link: https://bit.ly/3b4K3V0

2. Jin H, Liu J, Cui M, Lu L (2020) Novel coronavirus pneumonia emergency
in Zhuhai: impact and challenges. J Hosp Infect 104: 452-453. Link:
https://bit.ly/3r8neoU .

3. Mann R, Perisetti A, Gajendran M, Gandhi Z, Umapathy C, et al. (2020) Clinical
Characteristics, Diagnosis, and Treatment of Major Coronavirus Outbreaks.
Front Med 7: 581521. Link: http://bit.ly/3uHdPak

4. Perisetti A, Gajendran M, Boregowda U, Bansal P, Goyal H (2020) COVID-19
and gastrointestinal endoscopies: Current insights and emergent strategies.
Digestive Endoscopy 32: 715-722. Link: https://bit.ly/2ZWAG3s

5. Johnson KD, Harris C, Cain JK, Hummer C, Goyal H, et al. (2020) Pulmonary
and Extra-Pulmonary Clinical Manifestations of COVID-19. Front Med 7: 526.
Link: https://bit.ly/37Vwm95

6. Perisetti A, Goyal H, and Sharma N (2020) Gastrointestinal Endoscopy in the
Era of COVID-19. Front Med 7: 587602. Link: https://bit.ly/3b5u60x

7. Aziz M, Goyal H, Haghbin H, Lee-Smith WM, Gajendran M, et al. (2021) The

20.

21.

22.

23.

24.

25.

26.

27.

https://www.peertechz.com/journals/archives-of-preventive-medicine 8

Association of “Loss of Smell” to COVID-19: A Systematic Review and Meta-
Analysis. Am J Med Sci 361: 216-225. Link: http://bit.ly/2PIhFpk

Goyal H, Sachdeva S, Perisetti A, Mann R, Inamdar S, et al. (2021)
Hyperlipasemia and Potential Pancreatic Injury Patterns in COVID-19: A
Marker of Severity or Innocent Bystander?. Gastroenterology 160: 946-948.
Link: https://bit.ly/37Wz8KZ

Kopel J, Perisetti A, Roghani A, Aziz M, Gajendran M, et al. (2020) Racial and
Gender-Based Differences in COVID-19. Front Public Health 8: 418. Link:
http://bit.ly/3aZuwpw

. Kopel J, Goyal H, Perisetti A (2020) Antibody tests for COVID-19. Proc (Bayl

Univ Med Cent) 34: 63-72. Link: https://bit.ly/2ZYd9im

. Asian Development Bank (2020) Updated Assessment of the Potential

Economic Impact of COVID-19. ADB Briefs 133. Link: http://bit.ly/3bQwWTtN .

. International Monetary Fond (2020) The Economic Effects of COVID-19

Containment Measures. IMF
https://bit.ly/3bPIESp

Working  Paper WP/20/158.  Link:

. Centers for Disease Control and Prevention (2020) Coronavirus Disease 2019

(COVID-19)—Interim Guidance for Businesses & Employers: Plan, Prepare and
Respond to Coronavirus Disease 2019. Link http://bit.ly/37S0ouj

. Occupational Safety and Health Administration (2020) Guidance on Preparing

Workplaces for COVID-19. OSHA 3990-03 2020. Link: https://bit.ly/3bS1BTq

. National Institute for Occupational Health and Safety (2015) Hierarchy of

controls. Link: http://bit.ly/3qczNyx

. World Health Organisation (2020) Basic protective measures against the new

coronavirus. Link: http://bit.ly/30344Vu

.Jin H, Lu L, Liu J, Cui M (2020) COVID-19 emergencies around the globe:

China’s experience in controlling COVID-19 and lessons learned. Int J Qual
Health Care mzaa143. Link: https://bit.ly/2PgGGlj

.He F, Deng Y, Li W (2020) Coronavirus disease 2019: What we know?. J Med

Virol 92: 719-725. Link: https://bit.ly/37WLPWt

. Perisetti A, Gajendran M, Boregowda U, Bansal P, and Goyal H (2020) COVID-19

and gastrointestinal endoscopies: Current insights and emergent strategies.
Digestive Endoscopy 32: 715-722. Link: https://bit.ly/207I1QTS

Bourouiba L (2020) Turbulent gas clouds and respiratory pathogen emissions:
potential implications for reducing transmission of COVID-19. JAMA 323:
1837-1838. Link: http://bit.ly/3pZzwP3

Jones NR, Qureshi ZU, Temple RJ, Larwood JP, Greenhalgh T, et al. (2020)
Two metres or one: what is the evidence for physical distancing in Covid-19?.
BMJ 370: m3223. Link: http://bit.ly/3b0LAvo

Perisetti A (2020) Putative Mechanisms of Diarrhea in COVID-19
(2020) Clinical Gastroenterology and Hepatology 18: 3054-3062. Link:
https://bit.ly/3udYkyq

Singhal T (2020) A review of coronavirus disease-2019 (COVID-19). Indian J
Pediatr 87: 281-286. Link: https://bit.ly/3rOp3Eq

Spinazzé A, Cattaneo A, Cavallo DM (2020) COVID-19 outbreak in Italy:
protecting worker health and the response of the Italian Industrial Hygienists
Association. Ann Work Expo Health 64: 559-564. Link: http://bit.ly/3q83CQy

Occupational Safety and Health Administration (2003) Elimination and
substitution of dangerous substances. Link: https://bit.ly/3q83DUC

International Labor Organisation (2020) An employers’ guide on working from
home in response to the outbreak of COVID-19. Link: https://bit.ly/37YLzGf

Semple S, Cherrie JW (2020) COVID-19: protecting worker health. Ann Work
Expo Health 64: 461-464. Link: https://bit.ly/3rgYVVO .

Citation: Yildirim FD, Ekmekci | (2021) Risk assessment of corona virus: Implementing hierarchy of hazard control in workplaces. Arch Prev Med 6(1): 003-006.

DOI: https://dx.doi.org/10.17352/apm.000027



P PeertechzPublications

28.

2

o)

30.

3

a

3

N

33.

Dietz L, Horve PF, Coil DA, Fretz M, Eisen JA, et al. (2020) 2019 novel
coronavirus (COVID-19) pandemic: Built environment considerations to
reduce transmission. System 5: e00245-20. Link: http://bit.ly/2Pliajc

. Reynolds KA, Beamer PI, Plotkin KR, Sifuentes LY, Koenig DW, et al. (2016) The

Healthy Workplace Project: reduced viral exposure in an office setting. Arch
Environ Occup Health 71: 157-162. Link: https://bit.ly/3uB1K6t .

Kampf G, Todt D, Pfaender S, Steinmann E (2020) Persistence of coronaviruses
on inanimate surfaces and their inactivation with biocidal agents. J Hosp
Infect 104: 246-251. Link: http://bit.ly/37S0QJ1 .

. Boyce JM, Pittet D (2002) Guideline for hand hygiene in health-care settings:

recommendations of the Healthcare Infection Control Practices Advisory
Committee and the HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force. Am
J Infect Control 30: S1-S46. Link: https://bit.ly/2MxgkdQ

. Arbogast JW, Moore-Schiltz L, Jarvis WR, Harpster-Hagen A, Hughes J, et

al. (2016) Impact of a comprehensive workplace hand hygiene program
on employer health care insurance claims and costs, absenteeism and
employee perceptions and practices. J Occup Environ Med 58: 231-240. Link:
https://bit.ly/3b1UZTb

Kurgat EK, Sexton JD, Garavito F, Reynolds A, Contreras RD, et al. (2019)
Impact of a hygiene intervention on virus spread in an office building. Int J Hyg
Environ Health 222: 479-485. Link: http://bit.ly/3sCJJ5P

34.

35

36.

3

38.

39.

40.

N

https://www.peertechz.com/journals/archives-of-preventive-medicine 8

Leon JS, Souza M, Wang Q, Smith E, Saif LJ, et al. (2008) Immunology of
Norovirus Infection. In: Vajdy M. (Ed.), Immunity Against Mucosal Pathogens.
Dordrecht: Springer. Link: https://bit.ly/3sGMALb

.Rai M, Deshmukh SD, Ingle AP, Gupta IR, Galdiero M, et al. (2016) Metal

nanoparticles: The protective nanoshield against virus infection. Crit Rev
Microbiol 42: 46-56. Link: https://bit.ly/3sBB6Zb

Joe YH, Park DH, Hwang J (2016) Evaluation of Ag nanoparticle coated air
filter against aerosolized virus: Anti-viral efficiency with dust loading. J Hazard
Mater 301: 547-553. Link: http://bit.ly/3ul86AL

Perisetti A, Garg S, Inamdar S, Tharian B (2019) Role of face mask in preventing
bacterial exposure to the endoscopist’s face. Gastrointestinal Endoscopy 90:
859. Link: https://bit.ly/3kugq9pC

Bang JY, Rosch T, Kim HM, Thakkar S, Robalino Gonzaga E, et al. (2020)
Prospective evaluation of an assessment tool for technical performance of
duodenoscopes. Digestive Endoscopy. Link: https://bit.ly/3kw|53U

Kelly MP, Barker M (2016) Why is changing health-related behaviour so
difficult?. Public Health 136:109-116. Link: http://bit.ly/3q2ulOr

Chu DK, Akl EA, Duda S, Solo K, Yaacoub S, et al. (2020) Physical distancing,
face masks, and eye protection to prevent person-to-person transmission of
SARS-CoV-2 and COVID-19: a systematic review and meta-analysis. Lancet
395:1973-1987. Link: http://bit.ly/3e3MicW

Discover a bigger Impact and Visibility of your article publication with

Peertechz Publications

Highlights

Signatory publisher of ORCID
Signatory Publisher of DORA (San Francisco Declaration on Research Assessment)

Articles archived in worlds’ renowned service providers such as Portico, CNKI, AGRIS,
TDNet, Base (Bielefeld University Library), CrossRef, Scilit, J-Gate etc.

Journals indexed in ICMJE, SHERPA/ROMEO, Gaogle Scholar etc.
OAI-PMH (Open Archives Initiative Protocol for Metadata Harvesting)
Dedicated Editorial Board for every journal

Accurate and rapid peer-review process

Increased citations of published articles through promotions

Reduced timeline for article publication

Submit your articles and experience a new surge in publication services
(https://www.peertechz.com/submission).

Peertechz journals wishes everlasting success in your every endeavours.

Copyright: © 2021 Yildirim FD, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.

Citation: Yildirim FD, Ekmekci | (2021) Risk assessment of corona virus: Implementing hierarchy of hazard control in workplaces. Arch Prev Med 6(1): 003-006.
DOI: https://dx.doi.org/10.17352/apm.000027



