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I. Introduction 
 
The rapid global spread of COVID-19 since the winter of 2019 into and the spring of 2020 
has led to widespread social distancing measures implemented across the United States. 
City and state-led social distancing in Colorado, as part of an effort to slow the spread of 
COVID-19, have included closures of dining services, schools, and the encouragement of 
remote working. This notion of “flattening the curve” to prevent overwhelming the 
healthcare system has circulated throughout the media as ‘a civic duty’ to protect elderly 
and vulnerable populations.  
 
The following outlines a history of social distancing and the effectiveness of social 
distancing techniques used today. Social distancing, however, must be examined alongside 
two related nonpharmaceutical public health measures: quarantine and isolation. To 
understand how these measures developed from one another and operate alongside each 
other, we must first disentangle their meanings. Social distancing is a preventive measure 
to reduce spread when infected individuals have not yet been identified; such measures 
prevent nonessential gatherings of individuals in schools, businesses, workplaces, and 
events. Quarantine (mandated or self-quarantine) is used when there is a suspected 
infection or possibility of infection, and an individual is kept separate from society as a 
precautionary measure to prevent spread. Isolation is used when there is a confirmed case 
in which an individual must be kept separate from others to prevent infection of others.1 
 

II. Precedent: A Brief History of Quarantine  
 
Historically, isolation techniques were used as early as the fifth century in Europe with the 
creation of leper colonies, also called leprosariums. These leprosariums were managed by 
monastic houses to remove lepers from the public as the disease was considered highly 
contagious and carried a connotation of moral depravity. This perception endured well into 
the twentieth century as the disease and its mechanism of spread was still not well 
understood. In medieval Europe, lepers were given special garments to identify them, and 
in some communities, wooden claps or bells to signal their movements, so as to allow 
others to distance themselves as lepers travelled through communities. By the twelfth 
century, there were over 2,000 leprosariums in France alone.2,3 The techniques employed 
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by Christian monastic houses to isolate “undesirable” or “infected” lepers formed the basis 
of public health protective measures in the medieval and early modern world.  
 
The term “quarantine” (quarantenaria in Venetian dialect, meaning “forty days”) in relation 
to disease first emerged in twelfth-century Venice in reference to a forty-day period of 
isolation.4 This chosen length of time carried immense symbolism in a Christian Europe in 
reference to Jesus Christ’s forty days in the desert. Quarantines became more prevalent 
with the outbreak of the bubonic plague, also known as the Black Death, in 1348. 
Quarantine hospitals, lazarettos, were built next to large shipping ports such as Dubrovnik 
and Venice. In order to mitigate future disease spread during disease outbreaks, maritime 
travellers and merchants were forced to quarantine onboard their ships or in the lazarettos 
prior to their admission to the city. Cities across Europe followed Venice’s precedent and 
built these lazarettos (or converted unused leprosariums) to quarantine travellers. 
Eventually, however, the outbreak became so prolific that lazarettos were used increasingly 
as isolation hospitals to house the sick as opposed to quarantine travellers during 
epidemics.5,6  
 
Though infectious processes were still largely unknown in the early modern period, 
quarantines and isolation hospitals continued to be the predominant public health 
measures during major outbreaks. The bubonic plague returned to Europe in multiple 
waves from the sixteenth through eighteenth centuries, and cities implemented quarantines 
to isolate the ill from the well. In England, these quarantine hospitals were known as 
pesthouses, and they continued to operate for much of the early modern period.7 The 
yellow fever and smallpox epidemics of the eighteenth century were particularly virulent in 
the new world where immunity to such diseases had yet to develop.8,9 In some of the 
British Colonies of North America, mandatory home isolation was instituted for all persons 
with smallpox.6 Maritime quarantine measures, including lazarettos, continued to operate 
through the early modern period. Many port cities built lazarettos during the cholera 
outbreak to quarantine sailors and merchants from infected regions. These measures, 
however, were largely ineffective within the contemporary epidemiological paradigm 
because the etiology and spread of disease was not yet fully understood.6  
 

III. Germ Theory and Vaccination: A Shift in the Epidemiological 
Theory 

 
The Scientific Revolution of the sixteenth and seventeenth centuries paved the way for new 
ways of thinking about disease that valued scientific inquiry over religious and moral health. 
By the early nineteenth century, doctors and scientists relied on a public health paradigm of 
sanitation that insisted upon public cleanliness and hygiene to dispel miasma, or poor air. 
But in 1840, Jakob Henle first argued for a contagion theory in which small organisms 
infected individuals.10 It was not until John Snow’s discovery of cholera’s water-based 
transmission in 1854 and William Budd’s successful implementation of chlorine to disinfect 
water systems during typhoid outbreaks that a new understanding of germ theory began to 
shift the paradigm.11-13 By the 1880s, the existence of these infectious bacteria were 
confirmed, including Karl Josef Eberth’s discovery of a bacillus species causing typhoid in 
1880 and Robert Koch’s research on mycobacterium as the cause of tuberculosis in 
1884.14-16  
 
The development of vaccines emerged alongside the development of germ theory. Initial 
efforts towards induced immunity can be seen as early as the fifteenth century in China 
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with the inoculation and insufflation of infected pus into well individuals as a prophylactic 
measure.17 Such practices were also practiced in the Ottoman Empire (modern Turkey) in 
the eighteenth century as recorded by Europeans such as Lady Mary Montagu18 and 
Voltaire19. Due to Lady Mary Montagu’s publicity efforts, variolation (inoculation of 
smallpox) became more and more widespread in England but it was still considered a 
dangerous practice due to the disease’s virulence. In 1787, the British doctor Edward 
Jenner developed a vaccine for smallpox by inoculating patients with cowpox, a genetically 
similar but less virulent disease.20,21 By the late nineteenth century, Louis Pasteur furthered 
the development of vaccines with his work on chicken cholera and anthrax.21,22 Both germ 
theory and vaccines demonstrate the shift into modern epidemiological theory based on a 
premise of communicable bacterial and viral illnesses that could be spread through various 
mechanisms of transmission (e.g. water systems, food, interpersonal contact); this would 
later inform new public health measures towards prevention instead of containment. 
 

IV. Modern Outbreaks: The Rise of Social Distancing and Its 
Effectiveness 

 
While quarantine was used historically to separate the sick from the remainder of the 
public, social distancing was only introduced in the twentieth century as a preventive, 
prophylactic measure to prevent further spread of infections among otherwise uninfected 
individuals. The closure of public venues such as pools, cinemas, and public gatherings 
during the 1916 poliovirus epidemic is one such example.23 The 1918 Spanish Flu 
pandemic, however, initiated more concerted, large-scale efforts towards social distancing, 
such as school closures.24-26 Importantly, the 1918 influenza pandemic was characterized 
by multiple local epidemic waves, which demonstrate the potential weaknesses of such 
measures.  
 
Scholars have attempted to uncover the reasons behind these multiple epidemic waves to 
better understand how to respond effectively to current and future pandemics. A study of 
the 1918 influenza outbreak in Sydney, Australia attributes the multiple waves to the 
variable application of social distancing, which led to a 38% reduction of interpersonal 
contact during government infection control measures. However, as these measures were 
lifted and individuals stopped social distancing, secondary and tertiary waves ensued.27 A 
study of the three epidemic waves in England and Wales uses modelling to argue that 
while the closing and reopening of schools and seasonal temperature did contribute to the 
waves, behavioral responses, i.e. social distancing, had the largest effect in decreasing 
infection transmission.28,29 Two studies comparing the responses of US cities note that 
rapid and effective social distancing reduced the infection rate in those cities by about 30-
50% whereas cities that intervened too slowly or lifted the interventions too soon were 
unable to effectively control transmission.24,26 These studies all point to the effectiveness of 
a properly-organized social distancing intervention while underlining its failures when lifted 
too soon. 
 

V. Current Techniques: The Implementation and Effectiveness of 
Social Distancing 

 
The H1N1 influenza pandemic (2009) provides more recent comparisons of social 
distancing responses and effectiveness. A study comparing the non-pharmacological 
interventions across 13 countries demonstrate that social distancing, along with improved 
hygiene, were practiced the most.30 Reviews of social distancing techniques in workplaces 
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and schools in the aftermath of the 2009 pandemic note a paucity of literature directly 
guiding social distancing interventions in these venues.31-33 Modelling of workplace social 
distancing revealed a median 23% reduction of influenza attacks and demonstrable effect 
towards flattening the curve of infection. Delayed implementation of social distancing and 
low compliance of social distancing, however, played a significant role in its 
ineffectiveness.31 Cost analysis of non-pharmaceutical infection control measures reveal 
that social distancing measures such as school and business closures are not a cost-
effective strategy for mild pandemics, however, they do play a role in the optimum strategy 
for infection containment with more serious pandemics.34 
 
The H1N1 pandemic provided a few major lessons towards the implementation of 
nonpharmaceutical interventions as outlined by the Center for Disease Control and 
Prevention (CDC).35-37 These include pre-pandemic planning, communication, and 
collaborative decision-making between the CDC and local governments about the use of 
personal protective measures, environmental cleaning, and school, workplace, and 
business closures along with other social distancing measures. These measures are 
recommended for the specific goal of reducing the number of hospitalizations in order to 
maintain hospital resources, also known as “flattening the curve”. The rapid change of 
events with the H1N1 pandemic demonstrated the importance of effectively transmitting 
updated public health recommendations in concert with local governments.  
 
Mass media played a vital role in the H1N1 pandemic as a tool that promoted government 
interventions and preventative healthcare measures.38 However, the increased rate of 
media stories related to the pandemic also contributed to “media fatigue” which resulted in 
a loosening of preventative measures, thereby causing two peaks of infection.39 The role of 
social media in particular during this COVID-19 pandemic should not be overlooked as it 
has played a vital role in circulating information about social distancing and rallying support 
behind such preventative measures. However, the circulation of false information is also 
possible, thereby underlining the importance of accurate and collaborative public health 
recommendations from federal and state governments. The 2009 pandemic also brought to 
light the importance of international cooperation and preparedness plans in order to 
mitigate the spread of disease.38 These measures have been implemented to varying 
degrees globally during the COVID-19 pandemic, but there is still room for improvement 
towards a swift and unanimous response in the US context. 
 

VI. Conclusion: Major Take-Aways 
 

1) Social distancing, along with hygiene, is the most effective non-pharmaceutical 
preventative measure to reduce infection transmission and mortality rates during 
major pandemics. 

2) Local, federal, and international governments must communicate and collaborate 
effectively towards concerted public health measures in order to mitigate the 
spread of disease.  

3) Delayed implementation of social distancing can have serious effects towards 
infection rates. Likewise, the lifting of social distancing interventions too soon is 
the primary cause of multiple epidemic waves. 

4) The media is a vital tool that should be used to educate the public on proper 
public health measures in concert with state and federal governments.  

5) “Media fatigue”, however, contributed to a general loosening of social distancing 
measures, causing secondary epidemic waves, thereby underlining the 
importance of measured and collaborative communication.  



 

VOLUME XXXV    NUMBER 4 April 2020 Page 5 

 

6) More studies are needed comparing social distancing techniques in school and 
workplace to inform concerted responses in an effective and equitable manner. 

 
 
 
 
References 
 
1. Wilder-Smith A, Freedman DO. Isolation, quarantine, social distancing and community containment: 

pivotal role for old-style public health measures in the novel coronavirus (2019-nCoV) outbreak. J 
Travel Med. 2020;27(2). 

2. Covey HC. People with leprosy (Hansen’s disease) during the Middle Ages. The Social Science 
Journal. 2001;38(2):315-321. 

3. Rawcliffe C. Leprosy in Medieval England. Rochester, NY: Boydell Press; 2006. 
4. Rosen G. A history of public health. Vol no. 1. New York US: MD Publications; 1958. 
5. Cetron M, Simone P. Battling 21st-century scourges with a 14th-century toolbox. Emerg Infect Dis. 

2004;10(11):2053-2054. 
6. Tognotti E. Lessons from the history of quarantine, from plague to influenza A. Emerging infectious 

diseases. 2013;19(2):254-259. 
7. Kira LSN. Shutt Up: Bubonic Plague and Quarantine in Early Modern England. Journal of Social 

History. 2012;45(3):809-834. 
8. Barnes DS. Cargo, "Infection," and the Logic of Quarantine in the Nineteenth Century. Bulletin of the 

History of Medicine. 2014;88(1):75-101. 
9. Brabin B. An Analysis of the United States and United Kingdom Smallpox Epidemics (1901-5) - The 

Special Relationship that Tested Public Health Strategies for Disease Control. Med Hist. 
2020;64(1):1-31. 

10. Susser M, Susser E. Choosing a future for epidemiology: I. Eras and paradigms. Am J Public Health. 
1996;86(5):668-673. 

11. Hardy A. Cholera, Quarantine and the English Preventive System, 1850–1895. Med Hist. 
1993;37(3):250-269. 

12. Paneth N, Vinten-Johansen P, Brody H, Rip M. A rivalry of foulness: official and unofficial 
investigations of the London cholera epidemic of 1854. American Journal of Public Health. 
1998;88(10):1545-1553. 

13. Moorhead R. William Budd and typhoid fever. J R Soc Med. 2002;95(11):561-564. 
14. Koch R. Die aetiologie der Turberkulose. 1882. 
15. Eberth CJ. Die Organismen in den Organen bei Typhus abdominalis. Archiv für pathologische 

Anatomie und Physiologie. 1880;81:58-74. 
16. Eberth CJ. Neue Untersuchungen über den Bacillus des Abdonminaltyphus. Archiv für pathologische 

Anatomie und Physiologie. 1881;83:486-501. 
17. Needham J. Science and Civilisation in China, Volume 6: Biology and Biological Technology; Part 6: 

Medicine. Vol Science and Civilisation in China, Volume 6: Biology and Biological Technology; Part 6: 
Medicine. Cambridge and New York: Cambridge University Press; 2000. 

18. Montagu LMW. Selected Letters. New York: Penguin Books; 1997. 
19. Voltaire FMAd. “Lettre IX: On Inoculation”, Letters on the English. In. The Harvard Classics. Vol 34, 

part 2. New York: P.F. Collier & Son. 
20. Dunn PM. Dr Edward Jenner (1749-1823) of Berkeley, and vaccination against smallpox. Arch Dis 

Child Fetal Neonatal Ed. 1996;74(1):F77-F78. 
21. Stern AM, Markel H. The history of vaccines and immunization: familiar patterns, new challenges. 

Health Aff (Millwood). 2005;24(3):611-621. 
22. D'Amelio E, Salemi S, D'Amelio R. Anti-Infectious Human Vaccination in Historical Perspective. Int 

Rev Immunol. 2016;35(3):260-290. 
23. Melnick JL. Current status of poliovirus infections. Clin Microbiol Rev. 1996;9(3):293-300. 
24. Bootsma MC, Ferguson NM. The effect of public health measures on the 1918 influenza pandemic in 

U.S. cities. Proc Natl Acad Sci U S A. 2007;104(18):7588-7593. 
25. Stern AM, Cetron MS, Markel H. Closing the schools: lessons from the 1918-19 U.S. influenza 

pandemic. Health Aff (Millwood). 2009;28(6):w1066-1078. 
26. Markel H, Lipman HB, Navarro JA, et al. Nonpharmaceutical interventions implemented by US cities 

during the 1918-1919 influenza pandemic. Jama. 2007;298(6):644-654. 
27. Caley P, Philp DJ, McCracken K. Quantifying social distancing arising from pandemic influenza. J R 

Soc Interface. 2008;5(23):631-639. 



 

VOLUME XXXV    NUMBER 4 April 2020 Page 6 

 

28. He D, Dushoff J, Day T, Ma J, Earn DJ. Inferring the causes of the three waves of the 1918 influenza 
pandemic in England and Wales. Proc Biol Sci. 2013;280(1766):20131345. 

29. Yu D, Lin Q, Chiu AP, He D. Effects of reactive social distancing on the 1918 influenza pandemic. 
PLoS One. 2017;12(7):e0180545. 

30. Bults M, Beaujean DJ, Richardus JH, Voeten HA. Perceptions and behavioral responses of the 
general public during the 2009 influenza A (H1N1) pandemic: a systematic review. Disaster Med 
Public Health Prep. 2015;9(2):207-219. 

31. Ahmed F, Zviedrite N, Uzicanin A. Effectiveness of workplace social distancing measures in reducing 
influenza transmission: a systematic review. BMC Public Health. 2018;18(1):518. 

32. Uscher-Pines L, Schwartz HL, Ahmed F, et al. School practices to promote social distancing in K-12 
schools: review of influenza pandemic policies and practices. BMC Public Health. 2018;18(1):406. 

33. Faherty LJ, Schwartz HL, Ahmed F, Zheteyeva Y, Uzicanin A, Uscher-Pines L. School and 
preparedness officials' perspectives on social distancing practices to reduce influenza transmission 
during a pandemic: Considerations to guide future work. Prev Med Rep. 2019;14:100871-100871. 

34. Pasquini-Descomps H, Brender N, Maradan D. Value for Money in H1N1 Influenza: A Systematic 
Review of the Cost-Effectiveness of Pandemic Interventions. Value Health. 2017;20(6):819-827. 

35. Qualls N, Levitt A, Kanade N, et al. Community Mitigation Guidelines to Prevent Pandemic Influenza - 
United States, 2017. MMWR Recomm Rep. 2017;66(1):1-34. 

36. Barrios LC, Koonin LM, Kohl KS, Cetron M. Selecting nonpharmaceutical strategies to minimize 
influenza spread: the 2009 influenza A (H1N1) pandemic and beyond. Public Health Rep. 
2012;127(6):565-571. 

37. Navarro JA, Kohl KS, Cetron MS, Markel H. A Tale of Many Cities: A Contemporary Historical Study 
of the Implementation of School Closures during the 2009 pA(H1N1) Influenza Pandemic. J Health 
Polit Policy Law. 2016;41(3):393-421. 

38. del Rio C, Guarner J. The 2009 influenza A (H1N1) pandemic: what have we learned in the past 6 
months. Trans Am Clin Climatol Assoc. 2010;121:128-137; discussion 138-140. 

39. Collinson S, Khan K, Heffernan JM. The Effects of Media Reports on Disease Spread and Important 
Public Health Measurements. PLoS One. 2015;10(11):e0141423. 

 

 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
CONTAGIOUS COMMENTS 

Department of Epidemiology© 
EDITOR: 

Gail Vittitoe, Senior Administrative Professional 
Children’s Hospital Colorado, Dept. of Epidemiology, B-276 

13123 E. 16th Avenue, Aurora, CO 80045 
Phone: (720) 777-6072; FAX: (720) 777-7295 

 

If you wish to receive this publication, please provide us with your e-mail address below. 
 

 
Name: __________________________________________________ 
 
 
E-mail Address: ___________________________________________ 
 
Both the Contagious Comments and Bug Watch publications are always posted on Children’s Hospital Colorado website at:  
https://www.childrenscolorado.org/health-professionals/publications/   

 
 

Please return your e-mail address to:   Gail Vittitoe, Children’s Hospital Colorado, Epidemiology – Box B276, 13123 E. 16th 
Avenue, Aurora, CO  80045  
or e-mail address: gail.vittitoe@childrenscolorado.org. 
 

Thank you for your interest in our publication. 

https://www.childrenscolorado.org/health-professionals/publications/
mailto:gail.vittitoe@childrenscolorado.org


 

VOLUME XXXV    NUMBER 4 April 2020 Page 7 

 

 

 

 

 


