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Abstract
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infection rates among their population. The virus that causes COVID-19 is transmitted from human to human, so socia
distancing is key to mitigating the spread of the illness. According to government and non-governmental organizations reporting
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methods are taken in account in estimating safe social distancing in the workplace. According to our investigations, 10 metersis
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Abstract
This article summarizes what we know and what we need to know about social distancing and its

importance in reducing the COVID-19 virus (SARS-CoV-2). Many countries around the world have
developed social distancing policies to curb COVID-19 infection rates among their population. The
virus that causes COVID-19 is transmitted from human to human, so social distancing is key to
mitigating the spread of the illness. According to government and non-governmental organizations
reporting on COVID-19 in the literature, there is currently no general consensus regarding social
distancing in the workplace. The recommended distances range from 1 to 11 meters. Moreover,
neither meteorological parameters nor engineering ventilation methods are taken in account in
estimating safe social distancing in the workplace. According to our investigations, 10 meters is

recommended to save lives for vulnerable persons.
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1. Introduction
At the end of 2019, a new virus (SARS-CoV-2) appeared in the city of Wuhan [1], China. It sickened
thousands of people first in China and then started sickening thousands of people in other countries,
prompting the World Health Organization to declare a pandemic in March of 2020. The WHO called
the disease caused by the novel coronavirus “COVID-19”, which is short for “coronavirus disease
2019”7.
Over the past several months, COVID-19 has continued to spread around the world, infecting people
in more than 150 countries. The rapid expansion of the disease is due to many factors, in particular
its biological formation [2], the absence of human immunity, the lack of information concerning the
virus, and other physical, chemical and meteorological parameters. Globally, as of July 2020, there
have been 15,012,731 confirmed cases of COVID-19, including 619,150 deaths.
To stop the spread of COVID-19, many measures are suggested to be taken, such as frequent hand-
washing, avoiding the touching of eyes, nose and mouth, using medical and cloth masks, staying
home as much as possible, and following social distancing guidelines. These measures are being
taken in order to protect human health, to reduce the impact of the virus, and to provide an
environment that is safe to reopen society.
The present paper focuses on social distancing. According to the WHO, social distancing means
maintaining at least a 1-meter (approx. 3-foot) distance between people when interacting in the
workplace, shops, parks, etc. Social distancing is an important method for protecting human health
and reducing the impact of the disease outbreak around the world [3-14]. This form of physical
distancing is recommended to be applied in schools, airports, restaurants, and healthcare facilities,
and in many countries, social distancing has now become mandatory. According to Prin and Bartels
(2020), during the 2009 influenza A (H1N1) pandemic, social distancing contributed to a 23%
median decline in the cumulative influenza attack rate in the workplace. Social distancing is

important because when someone coughs, sneezes or speaks, they emit small liquid droplets from
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their nose and mouth. If the person is infected with the novel coronavirus, these droplets can spread
COVID-19 to people breathing them in or touching them and then touching their eyes, nose or
mouth.

During the present study, the importance of social distancing is investigated. The main objective of
this paper is to study the positive impact of air profiles in an enclosed building space (operation
room). Air flow speed and direction can play an import role in social distancing, and this factor
should be taken into account by healthcare authorities. In this study, a series of recommendations is
given to protect workers and staff in enclosed buildings as well as people outside the building.

2. Social distancing according to WHO

Based on our investigations of the WHO website, social distancing as recommended by the WHO is
1 meter (3 feet) for the following reasons: “People can catch COVID-19 by touching contaminated
surfaces or objects, and then touching their eyes, nose, or mouth. If they are standing within 1 meter
of a person with COVID-19, they can catch it by breathing in droplets coughed out or exhaled by
them. In other words, COVID-19 spreads in a similar way to the flu.”

3. Social distancing according to scientific literature

How many meters we should we leave between us and other people in schools, shops, healthcare
facilities, parks, etc.? In exploring a broad range of scientific works on the topic, we could find no
consensus among the information concerning measurement of social distancing [15-22]. Several
articles decribe, define and give advantages of social distancing during the COVID-19 pandemic [15-
22] and aleterso discuss the benefit of social distancing to reduce the impact of COVID-19 (Figure

1), but the precise measurement is not yet agreed upon by experts in the field.
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Source: [23]

Unlike the WHO’s recommendations, some studies suggest a social distancing measurement of 2

meters between people [24-26], while another study found that, based on simulations, the droplets

(100-200 pm) can be transported between 8 to 11 meters by the action of turbulent air flow [27]. This

distance can also be changed according to droplet diamteer (Figure 2). In other study [28], a droplet

with a 100 pm was transported up to 3 meters in less than 1 second.
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Social distancing according to the governments
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Generally, the majority of the countries in the world are encouraging people to stay home throughout
the pandemic. The slogan “Stay Home” has been used widely to limit human contact. Many
countries have also imposed more restrictive measures, such as isolation and quarantine. However,
social distancing is not determined explicitly by the authorities and governments. Recently, many
countries and local authorities set out their plans for a phased ending of coronavirus lockdown, with
many of the measures imposed including social distancing.

According to our investigation, physical distancing differs from country to country. For example, in
the United States, the Centers for Disease Control and Prevention (CDC) and the Occupational
Safety and Health Administration (OSHA) have recommended a spacing of 6 feet between people to
decrease the spread of COVID-19 in the workplace [30]. In Singapore, non-medical people who
spend a prolonged period within 2 m of a confirmed case must self-isolate for 14 days [31]. Canadian
authorities are requiring a 2-meter distance in most public and commercial locations, and Middle
Eastern countries also require 2-meter spacing. In Europe, Col. Rodney Coldren, chief of Preventive
Medicine Services, Public Health Command Europe, is asking people to stay as far away from each
other as possible. There is as yet no consensus in Europe concerning social distancing. In France, the
distance is 1 meter, while in Germany the distance is 1.5 meters. Chinese authorities have stipulated
1-meter distancing in schools, but social distancing measures in Japan are quite lax.

5. Physical activities under social distancing

During the COVID-19 pandemic, the governments implemented and established rules to avoid the
impact of the virus and to reduce its spread. During the period of lockdown, collective sports are
stopped including league champions and other events. The social distancing is targeting between
individuals [32]. During the COVID-19 pandemic, fitness and exercising physical activities can be
done safely outside if the people respecting social distancing [33-35]. People can walk or jog outside
but they should respect social distancing rules [10, 32, 36]. Some people cannot play sports activities

by putting face masks. However, among these persons a category that find some difficulties in
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breathing normally. Unfortunately, WHO and other scientific studies confirmed that the virus is
transported by the air current. Under these conditions, it is recommended to put facemask and to
respect social distancing. According to our investigations in the literature and the rules adopted by
governments during the COVID-19 pandemic, there are no consensus concerning the social
distancing outside under the real atmospheric conditions [37]. In fact, the social distancing can be
affected by aerodynamic parameters [38]. These parameters are not taking in account by
governments and authorities to establish the social distancing. According to the literature review, the
social distancing in the case and outside under fresh air is in the range of 5 to 10 m [38] and in some
cases is unknown [37].

6. Critique of social distancing measures

From the above, it is clear that there is no international consensus on social distancing [39]. To date,
social distancing ranges between 1 to 2 meters but can also be as high as 11 meters in relation to
droplet spread. The international rules established by authorities, healthcare, and local governments
are practically the same for outside (i.e., parks) as for inside (i.e., enclosed workplaces). Numerous

factors should be taken in account to determine social distancing, including meteorological

parameters such as wind and air flow direction, temperature, and humidity. For example, the
variations of temperature have affected the SARS outbreak [40]. Other studies in the literature state
that the climate change might have contributed to various infectious diseases emergence and spread
[40-42]. During the SARS epidemic, it was observed that the number of confirmed cases were
gradually faded with the warming weather. The epidemic of SARS was practically ended at July
2003. The meteorological parameters, especially temperature and wind, can affect the spread of
COVID-19 [42, 43]. Some previous studies state that warm weather can possibly slowdown the
global pandemic [42, 43]

Unfortunately, the CDC, OSHA, and WHO have not considered these parameters when declaring

their rules. Some countries require barriers between workers or staff in workplaces, and these
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barriers are considered sufficient to make the workplace “safe”. However, while such barriers can
reduce the spread of the virus, they cannot stop it, as the virus can float through air currents. In
certain workplaces, infected air can bypass physical obstacles and be driven by air flow velocity and
direction. These factors change from one workplace to another depending on the mode of ventilation
used (natural, mechanical, or mixed). Wind and air flow profiles can also change according to the
nature of the barriers and obstacles.

Therefore, the ventilation strategy adopted at a workplace can play an important role in determining
the type of social distancing that should be used. Social distancing parameters should not be fixed
(that is, the same for all places and all people at all times), but instead be able to be altered according
to meteorological parameters, temperature profiles, the profile of the air flow, and the position and
debit of ventilation (in the case of mechanical of mixed mode of ventilation). Thus, the positioning of
workers and staff should be based on parameters that are relatively unique to each workplace (Figure
3).

As depicted in Figure 3, the direction of the air flow within a building can play a crucial role in
determining the spread of the virus in the workplace. Hence, the correct positioning of workstations
and care beds is essential. In hospitals or other healthcare facilities in particular, air flow profiles in
the rooms should be used to reduce the transmission of the virus to staff and patients. According to
Sahin Mohamet (2020), the wind speed represents a positive relationship with the number of
COVID-19 cases. In fact, the higher number of confirmed cases of COVID has recorded during the

higher average wind speed [43].

https://preprints.jmir.org/preprint/22855 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Lakhouit et a

A B
) Wind direction )
@ €

€
2 NETERS = 6 FEET ' 2 METERS = 6 FEET
Safe
<)

Unsafe

w 2 METERS = § FEET

Safe

Figure 3 Impact of air flow direction
Recently WHO states that SARS-CoV-2 can transported by the atmospheric air for a long distance.
The mechanism of such transport of COVID is known now [44]. The new virus spreads through the
air. The authorities and countries should acknowledge this concept. The rules of social distancing
should develop and revised according to this concept. Also, the social distancing cannot be the same
for different seasons and for different regions in the world.

6. Conclusion
At the beginning of the COVID-19 pandemic, the majority of social, educational, healthcare,

economic and industrial activities temporarily ceased operations in the world. As well, international
boundaries were closed to avoid the spread of the novel virus among vulnerable populations. Now,
with the passing of the first wave of illness, the majority of countries have decided to reopen most
activities gradually throughout the summer. To prepare for the reopening, policies are being
developed and imposed, with social distancing being one of the most important and ubiquitous. The
concept of social distancing was defined and explored in this paper, first by reviewing the literature
related to the idea and then by considering it from a technical perspective, According to the most
recently published scientific papers on social distancing, the recommended distance range between
people should be anywhere from 1 to 11 meters, depending on the activity being engaged in. This

measure is based on numerical simulations of the propagation of 100 pm droplets. However, for
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most countries, social distancing has been set at 1 to 2 meters. For social distancing measures in the
workplace, positioning of workers, staff, shoppers and patients should depend on a variety of factors,
including meteorological parameters, air flow profiles and velocity, and the impact of the
engineering ventilation.

According to our investigations, the social distancing measures as required by most established
policies are insufficient to protect human health in workplaces and reduce the spread of COVID-19.
In some workplaces, barriers have been erected between workers and staff, but these physical
obstacles are ineffective if air flow velocity and direction are not taken in account. Recently, WHO
and scientific research confirmed that the virus is transported by the air. Hence, the social distancing
policies and rules should be revised according to the aerodynamic parameters. According to our
investigations, 10 meters is recommended to avoid any contamination human to human by COVID-
19 especially in workplaces. The virus can travel many meters. The distance traveled by the virus
depends on aerodynamic parameters (outdoor air) and mode of ventilation (indoor air). All the
discussed parameters during this paper should be taken in account to reduce the impact of COVID-

19 and to save lives for vulnerable persons.

https://preprints.jmir.org/preprint/22855 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Lakhouit et a
Acknowledgments: The author of this paper thanks specially the Deanship of scientific research at

University of Tabuk and my scientific collaborators.

Funding: This work was supported by the Deanship of Scientific Research at University of Tabuk

[Grant number S-0048-1441].

https://preprints.jmir.org/preprint/22855 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Lakhouit et a

Reference

10.

Xu, C., et al., The 2019-nCoV epidemic control strategies and future challenges of building
healthy smart cities. 2020, SAGE Publications Sage UK: London, England.

Prin, M. and K. Bartels, Social distancing: implications for the operating room in the face of
COVID-19. Canadian journal of anaesthesia = Journal canadien d'anesthesie, 2020: p. 1-9.
Silva, D.S. and M.J. Smith, Social distancing, social justice, and risk during the COVID-19
pandemic. Canadian Journal of Public Health, 2020: p. 1-3.

Prin, M. and K. Bartels, Social distancing: implications for the operating room in the face of
COVID-19. Canadian Journal of Anesthesia/Journal canadien d'anesthesie, 2020. 67(7): p.
789-797.

Belingheri, M., M.E. Paladino, and M.A. Riva, COVID-19: Health prevention and control in
non-healthcare settings. 2020.

Valenti, V.E., et al., Social distancing measures may have reduced the estimated deaths
related to Covid-19 in Brazil. Journal of Human Growth and Development, 2020. 30(2): p.
164-169.

Milne, G.J. and S. Xie, The effectiveness of social distancing in mitigating COVID-19
spread: a modelling analysis. medRxiv, 2020.

Wee, L.E., et al., Minimizing intra-hospital transmission of COVID-19: the role of social
distancing. Journal of Hospital Infection, 2020. 105(2): p. 113-115.

Bourassa, K.J., et al., Social Distancing as a Health Behavior: County-Level Movement in
the United States During the COVID-19 Pandemic Is Associated with Conventional Health
Behaviors. Annals of Behavioral Medicine, 2020.

Sekulic, D., et al., Prospective Analysis of Levels and Correlates of Physical Activity During

COVID-19 Pandemic and Imposed Rules of Social Distancing; Gender Specific Study Among

https://preprints.jmir.org/preprint/22855 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Lakhouit et a

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Adolescents from Southern Croatia. Sustainability, 2020. 12(10): p. 4072.

Oosterhoff, B., et al., Adolescents’ motivations to engage in social distancing during the
COVID-19 pandemic: Associations with mental and social health. Journal of Adolescent
Health, 2020.

Mehta, V., The new proxemics: COVID-19, social distancing, and sociable space. Journal of
Urban Design, 2020: p. 1-6.

Maugeri, G., et al., The impact of physical activity on psychological health during Covid-19
pandemic in Italy. Heliyon, 2020: p. e04315.

Campbell, A.D., Practical Implications of Physical Distancing, Social Isolation, and
Reduced Physicality for Older Adults in Response to COVID-19. Journal of Gerontological
Social Work, 2020: p. 1-3.

Lewnard, J.A. and N.C. Lo, Scientific and ethical basis for social-distancing interventions
against COVID-19. The Lancet. Infectious diseases, 2020: p. S1473-3099(20)30190-0.
Adolph, C,, et al., Pandemic Politics: Timing State-Level Social Distancing Responses to
COVID-19. medRxiv, 2020: p. 2020.03.30.20046326.

Singh, R. and R. Adhikari, Age-structured impact of social distancing on the COVID-19
epidemic in India. arXiv preprint arXiv:2003.12055, 2020.

Kissler, S.M., et al., Social distancing strategies for curbing the COVID-19 epidemic.
medRxiv, 2020.

Viner, R.M.,, et al., School closure and management practices during coronavirus outbreaks
including COVID-19: a rapid systematic review. The Lancet Child & Adolescent Health,
2020. 4(5): p. 397-404.

Briscese, G., et al., Compliance with covid-19 social-distancing measures in italy: the role of
expectations and duration. National Bureau of Economic Research, 2020.

Friston, K.J., et al., Second waves, social distancing, and the spread of COVID-19 across

https://preprints.jmir.org/preprint/22855 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Lakhouit et a

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

America. arXiv preprint arXiv:2004.13017, 2020.

Stein, R.A., COVID-19 and rationally layered social distancing. International Journal of
Clinical Practice, 2020: p. e13501.

Anderson, R.M., et al., How will country-based mitigation measures influence the course of
the COVID-19 epidemic? The Lancet, 2020. 395(10228): p. 931-934.

Abel, T. and D. McQueen, The COVID-19 pandemic calls for spatial distancing and social
closeness: not for social distancing! International journal of public health, 2020. 65: p. 231.
Guzman, M., Bioaerosol size effect in COVID-19 transmission. Preprints, 2020.

Marziali, M.E., et al., Physical distancing in COVID-19 may exacerbate experiences of
social isolation among people living with HIV. AIDS and Behavior, 2020: p. 1.

Guerrero, N., J. Brito, and P. Cornejo, COVID-19. Transport of respiratory droplets in a
microclimatologic urban scenario. medRxiv, 2020.

Stariolo, D.A., COVID-19 in air suspensions. arXiv preprint arXiv:2004.05699, 2020.
Galbadage, T., B.M. Peterson, and R.S. Gunasekera, Does COVID-19 Spread Through
Droplets Alone? Frontiers in Public Health, 2020. 8: p. 163.

Sen-Crowe, B., M. McKenney, and A. Elkbuli, Social distancing during the COVID-19
pandemic: Staying home save lives. The American Journal of Emergency Medicine, 2020.
Lie, S.A., et al., Practical considerations for performing regional anesthesia: lessons learned
from the COVID-19 pandemic. Canadian Journal of Anesthesia/Journal canadien d'anesthesie,
2020: p. 1-8.

Corsini, A., et al., Football cannot restart soon during the COVID-19 emergency! A critical
perspective from the Italian experience and a call for action. 2020.

Aung, M.N,, et al., Sustainable health promotion for the seniors during COVID-19 outbreak:
a lesson from Tokyo. The Journal of Infection in Developing Countries, 2020. 14(04): p. 328-

331.

https://preprints.jmir.org/preprint/22855 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Lakhouit et a

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Ranasinghe, C., C. Ozemek, and R. Arena, Exercise and well-being during COVID 19-Time
to boost your immunity. Expert Review of Anti-infective Therapy, 2020.

Ainsworth, B.E. and F. Li, Physical activity during the COVID-19 global pandemic. Journal
of Sport and Health Science, 2020.

De Vos, J., The effect of COVID-19 and subsequent social distancing on travel behavior.
Transportation Research Interdisciplinary Perspectives, 2020: p. 100121.

Park, S., B. Kim, and J. Lee, Social Distancing and Outdoor Physical Activity During the
COVID-19 Outbreak in South Korea: Implications for Physical Distancing Strategies. Asia
Pacific Journal of Public Health, 2020: p. 1010539520940929.

Nyenhuis, S.M., et al., Exercise and Fitness in the age of social distancing during the
COVID-19 Pandemic. The Journal of Allergy and Clinical Immunology: In Practice, 2020.
Morita, H., H. Kato, and Y. Hayashi, International comparison of behavior changes with
social distancing policies in response to COVID-19. Available at SSRN 3594035, 2020.
Chan, K.-H., et al., The effects of temperature and relative humidity on the viability of the
SARS coronavirus. Advances in virology, 2011. 2011.

Epstein, P.R., Climate change and emerging infectious diseases. Microbes and infection,
2001. 3(9): p. 747-754.

Gupta, S., G.S. Raghuwanshi, and A. Chanda, Effect of weather on COVID-19 spread in the
US: A prediction model for India in 2020. Science of The Total Environment, 2020. 728: p.
138860.

Sahin, M., Impact of weather on COVID-19 pandemic in Turkey. Science of The Total
Environment, 2020. 728: p. 138810.

Morawska, L. and J. Cao, Airborne transmission of SARS-CoV-2: The world should face the

reality. Environment International, 2020: p. 105730.

https://preprints.jmir.org/preprint/22855 [unpublished, non-peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript

