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Introduction 
 

 

Modern-day surgery and 

healthcare rooms are some of the 

utmost sterile and clean 

environments.  Doctors, surgeons, 

nurses, and other healthcare 

technicians can be regularly seen 

clad in scrubs, gowns, gloves, and 

masks.  In several countries in 

Asia, face masks are regularly 

worn to combat pollution and 

germ transfer between people in 

overcrowded cities.  Across the 

world, personal protective 

equipment has become an integral 

part to ensuring ongoing public health during infectious disease outbreaks.  But it has not always 

been this way.  For hundreds of years the medical community supported the miasmic theory of 

infection and there were no standards or understanding of the need to protect against microscopic 

germs and diseases [Figure 1]. However, at the turn of the 20th century, Canada’s healthcare 

community began to understand diseases in a different light.   

Starting with the development of germ theory, this paper traces how European healthcare 

advances were adopted into the Canadian healthcare system.  In tracking the development of 

Figure 1. Julien, Henry. Montreal’s Night-Mayor on his Ghostly Rounds 
(Dedicated to the Board of Health).  1875.  Courtesy of the McCord 

Museum.  
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personal protective equipment in healthcare and the strategies used to control infectious diseases, 

this paper demonstrates how Canada has reacted and managed challenging infectious disease 

outbreaks.  This paper looks back in depth upon epidemics of the past – tuberculosis, 1918 

Influenza, SARS – and determines how these lessons from Canada’s infectious disease history 

have determined our current approaches to the management of the COVID-19 pandemic.  

This paper relies entirely upon works available in the digital realm.  There is a large amount 

of information in several archives across Canada, but the closures due to the COVID-19 pandemic 

have not permitted me to access to these spaces.  All of the documents, photographs, and artifacts 

presented in this paper are digitally available.  The most notable sources for research and artifact 

images include the Academy of Medicine Collection at the Museum of Healthcare, the Archives 

and Special Collections at the Glenbow Library and Archives, and the City of Toronto Archives.1 

 

 

 

 

 

 

 

 

 

 

 
1 Complete lists of references and images are available in the bibliography and Appendix at the end of this 
manuscript.  
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Part 1: Germ Theory Origins and Preventative Precautions 
 
 
 
Key Players: Louis Pasteur, Joseph Lister, Robert Koch, & Carl Flügge 
 

In the beginning of the 19th century, doctors and surgeons wearing unwashed aprons in 

filthy hospital and surgery rooms were mystified with the high infection and mortality rate of their 

patients.  In 19th century England, it is approximated that a minimum of 40% of deaths were caused 

by infectious diseases.2  This was prior to the development of germ theory and when it was instead 

believed that that diseases were caused by miasma – a noxious form of bad air believed to originate 

from sewage, cemeteries, and filth.  The development of germ theory came out of Europe during 

the 19th century as a result of the attempts of several medical professionals to provide better care 

to their patients.  Doctors, surgeons, and the public alike were in desperate need to reform their 

healthcare practices and lower the disastrous numbers of disease outbreaks and high mortality 

rates.  

The research of several doctors across Europe, most notably, Louis Pasteur, Joseph Lister, 

Robert Koch, and Carl Flügge, were integral to the success of germ theory [Figure 2–5].  Their 

work allowed future researchers to develop personal protective equipment and important protocols 

for managing disease outbreaks by providing evidence of disease transmission.  However, change 

did not come easily.  The scientists and supporters of this era of healthcare reform faced constant 

backlash from the public and the scientific community.  Not everyone was willing to risk critique, 

alienation, and condemnation by the community for what would eventually be recognized as their 

 
2 Florin Condrau and Michael Worboys. Epidemics and Infections in Nineteenth-Century England. Social History of 
Medicine, Vol. 22, no. 1 (2009): 165-171. https://doi.org/10.1093/shm/hkp002. 
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forward-thinking ideas.  However, those who were willing to risk their reputations have allowed 

healthcare to progress with important knowledge about infectious diseases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Louis Pasteur.  Courtesy of Queen’s 
University Faculty of Medicine Collection, Museum 

of Healthcare, Kingston. Accessed May 15 2020. 

Figure 3. Lord Joseph Lister. University Health 
Network, Courtesy of the Academy of Medicine 

Collection, Museum of Healthcare, Kingston.   

Figure 4. Robert Koch, 1895-1910. Courtesy of  
the Science Museum Group Collection, Science 

Museum, London (UK). 

Figure 5. Carl Flugge. Courtesy of the National 
Library of Medicine, Maryland (USA). 

Accessed May 15 2020.   



 7 

Louis Pasteur (1822-1895) was a French chemist and biologist, often referred to as the father 

of microbiology, renowned for his work with disease prevention.  In the late 1850s, Pasteur was 

working with a wine manufacturer to solve issues of the souring of alcohol. He continued his 

experiments with alcohol into the 1860s and discovered that the growth of microorganisms was 

responsible for beverages spoiling.3  He thus developed the process of pasteurization, in which 

bacteria is destroyed by heating beverages and then allowing them to cool.  While Pasteur was not 

the first person to propose that diseases were cause by microorganisms, his experiments were 

integral to proving these theories.4   

 He later turned his attention to solving France’s silkworm crisis, during which a mysterious 

disease was attacking France’s silkworm nurseries and creating a huge problem for their 

flourishing silk industry.  After five years of research, Pasteur succeeded in proving the 

transference of disease between silkworms by isolating the microorganisms that were causing the 

disease. From this, he developed a method that enabled the preservation of healthy silkworm eggs 

and prevented their contamination by the disease-causing organisms.5  This proved that diseases 

are caused by microorganisms that, although too small to see, are incredibly infectious and 

dangerous.  Unlike the work of Edward Jenner in the late 18th century with smallpox, Pasteur’s 

work created a method for developing vaccinations from microbes that could be applied 

worldwide.6 7 

 
3 Patrick Berche. “Louis Pasteur: From Crystals of Life to Vaccination”. Clinical Microbiology and Infection, Vol. 
18, no. 5 (October 2012): 1-6.  
4 Science History Institute. “Louis Pasteur”. Germ Theory, Historical Biographies. Last modified December 14 
2017.  Accessed May 15 2020.  
5 Berche. “Louis Pasteur: From Crystals of Life to Vaccination”. 1-6.   
6 Kendall Smith. Louis Pasteur, the Father of Immunology? Frontiers in Immunology, Vol. 3, no. 68 (2012). 
https://doi.org/10.3389/fimmu.2012.00068.  
7 Edward Jenner (1749-1823) pioneered the vaccine for smallpox in 1796, but his work with this vaccine did not 
provide insight into how immunity develops.  His experiments with smallpox were preliminary and Pasteur had to 
complete many more experiments in order to be able to develop implications of immunity for future vaccinations.  
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In nearby England, Joseph Lister (1827-1912) was instrumental in applying Pasteur’s germ 

theories of disease into his practice.  Lister became aware of Pasteur’s work in the 1860s when 

reading his paper about the transference of disease between 

microorganisms.  Lister experimented with and applied Pasteur’s 

proposed techniques to eliminate these dangerous microorganisms 

by exposing them to a type of chemical solution8: “When I read 

Pasteur’s article, I said to myself: just as we can destroy lice on 

the nit-filled head of a child by applying a poison. . . so I believe 

that we can apply to a patients wounds toxic products that will 

destroy the bacteria”.9  Pasteur became aware of Lister’s work 

with contagious diseases and the two men developed a long 

correspondence that discussed their experiments, theories, and 

discoveries.10  

From his work, Lister concluded that a diluted carbolic acid 

solution prevented wounds from becoming infected and also 

served as a successful cleaning agent for surgical instruments 

[Figure 6]. He also instructed surgeons under his responsibility to 

wear clean gloves and wash their instruments and hands before and after operations using a 

 
8 Joseph Baron Lister. “The Classic: On the Antiseptic Principle in the Practice of Surgery. 1867”  Clinical 
Orthopaedics and Related Research, Vol. 468, no. 8 (August 2010): 2012-2016.  
9 “Meeting of the International Medical Congress” The Boston Medical and Surgical Journal, Vol. 95 (September 
14 1876): 328.   
10 Lindsey Fitzharris. “The Queen’s Abscess” in The Butchering Art, 211-213. New York: Scientific American, 
2017. 

Figure 6. Carbolic Acid, circa 1890-
1910. Courtesy of Dr. Ralph and Mrs. 

Olga Crawford Dental Collection , 
Museum of Healthcare, Kingston. 
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carbolic acid solution.  Lister additionally recommended discontinuing the use of porous natural 

materials for the handles of medical instruments.11 12  

Germany led the way in adopting Lister’s antiseptic technique, followed by the United States, 

France, Great Britain, and Canada.13  At this point, there had been little work done to differentiate 

between various types of bacteria.  In Germany, microbiologist Robert Koch (1843-1910) 

developed techniques for growing and observing bacterial cultures.  While undertaking these 

experiments, Koch developed four postulates which explain the determinant relationship between 

microorganisms and disease14.  Koch’s four postulates state that:15 

 
 

1 
 

 
The microorganism must be found in abundance in all organisms suffering from the 

disease but should not be found in healthy organisms. 
 

 
 

2 
 

 
The microorganism must be isolated from a diseased organism and grown in 

pure culture. 
 

 
3 

 
The cultured microorganism should cause disease when introduced into a healthy 

organism. 
 

 
 

4 

 
The microorganism must be re-isolated from the inoculated, diseased experimental 

host and identified as being identical to the original specific causative agent. 
 

 

 
11 Lawrence McKeen. “Medical Sterilization” in The Effect of Sterilization Methods on Plastics and Elastomers, 16-
18. Cambridge: Elsevier, 2018.  
12 The handles of medical instruments during Lister’s time were commonly made of ivory, wood, and tortoiseshell.  
Lister advocated for materials like these to be replaced with silver, brass, or steel, because they could more 
successfully sterilized.  
13 Elie Metchnikoff.  “The founders of modern medicine: Pasteur, Koch, Lister”. Freeport (NY): Books for Libraries 
Press, 1939. Reprinted 1971. 
14 Olga Amsterdamska. “Historical Bacteriology” in International Encyclopedia of Public Health, 206-210. 
Cambridge: Academic Press, 2017.  
15 Myron G Schultz. “Robert Koch” Emerging Infectious Diseases, Vol. 17, no. 3 (2011): 547-549.  
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In establishing his postulates, Koch was able to prove that a disease is caused by a particular 

organism.  While there now exist some infectious agents that do not fulfill all of Koch’s postulates, 

his work helped to set the groundwork for further research.   Together with colleague Robert Koch, 

Carl Flügge (1847-1923) co-founded and edited the journal “Zeitschrift für Hygiene und 

Infektionskrankheiten” or “Journal of Hygiene and Infectious Diseases”.  This journal published 

research material in the form of detailed protocols, charts, and photographs of the developing 

understandings of bacteriology and hygiene.16 

In 1899 Flügge was working on tuberculosis research when he developed his droplet theory 

of infection.  This theory proved that microorganisms can be expelled as droplets from the 

respiratory tract and reach another person. Flügge, his pupils, and successors conducted further 

experiments to determine that droplets are especially expelled by talking, coughing, blowing, and 

sneezing. 17  As a result of this research, Flügge’s work prompted the need for the creation and use 

of the surgical mask into surgical and healthcare practices. 

Pasteur, Lister, Koch, and Flügge are only a few of the most notable contributors to disease 

research that has led to society’s ability to control disease outbreaks.  They were assisted by 

numerous additional early researchers, colleagues, and pupils including Alexander Gordon (1752-

1799), John Snow (1813-1858), Ignaz Semmelweis (1818-1865), and Oliver Wendall Holmes 

(1841-1935). In three different countries, these four prominent microbiologists demonstrate the 

international dependence and reliance on one another for scientific developments.  Across the 

world, Canada likewise became reliant and responsive to the international developments on germ 

theory and the implications that developments held for the control of infectious diseases.  

 
16 Pauline Mazumdar. “The Dominance of Specificity: Koch and His Adversaries” in Species and Specificity: An 
Interpretation of the History of Immunology, 84. Cambridge: Cambridge University Press, 1995.  
17 Ronald Hare. “The Transmission of Respiratory Diseases” Royal Society of Medicine, Vol. 57, no. 3 (March 
1964): 222.  
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Canadian Connections – 19th C. 
 

Canada followed Great Britain's lead in public health reform during the 19th and early 20th 

centuries. Reformers were itching for environmental solutions to the high mortality rates caused 

by diseases flourishing in Upper and Lower 

Canada (Ontario and Quebec).  In 1832, 

Boards of Health were established that 

allowed local municipalities to combat 

contagious and infectious diseases.18 19  The 

British North America Act of 1867 divided the 

jurisdiction of health between the federal and 

provincial governments – the federal level was 

given authority over border quarantine and the 

care of sick Indigenous People, while the 

provinces retained the responsibility of the  

hospitals20.  The first Public Health Act of 

Ontario was passed in 1873 and revised again 

in 1882.21  Toronto appointed Dr. William Canniff (1830-1910) as its first medical officer of health 

in 1883 [Figure 7].  Canniff played a large role in reforming the water supply and waste disposal 

system in Toronto.22   

 
18 City of Toronto Archives. “An Infectious Idea: Public Health in Toronto” in 125 Years of Public Health in 
Toronto. Accessed May 20 2020.  
19 Boards of Health started in 1832 with the arrival of cholera in Quebec aboard boasts and vessels.  In 1832 in 
Lower Canada, the Boards of Health were primarily tasked with cleaning up cities.  The Upper Canada Government 
passed temporary legislation in 1833 for the implementation of preventative public health measures.  
20 Janice Dickin. “Public Health”, History, The Canadian Encyclopedia. Last modified October 8 2014. Accessed 
May 11 2020.  
21 “The Development of Public Health in Ontario”. Canadian Public Health Journal, Vol. 26, no. 3 (1935): 110-123.  
22 Ibid. 110-123.  

Figure 7. William Canniff, circa 1890. Courtesy of the Canadian 
Medical Association Archive. Accessed May 22 2020. 
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While germ theory was quickly being adopted into Europe and especially in Germany, it 

would take a little more work to have the ideas accepted overseas.  American and Canadian 

medical skeptics were vocally opposed to Lister’s ideas when he toured the Americas to promote 

his new approaches to surgery at the 1876 Philadelphia Centennial Exhibition.23  Toronto’s Dr. 

William Canniff was among the crowd critiquing Lister’s system and discussed his concern that 

the “…particular treatment advised by Prof. Lister tends to divert the attention of the surgeon from 

other essential points”.24  However, Canniff also took the time during his discussions at the 

exhibition to emphasise the cleanliness of the medical practices at Toronto General Hospital and 

the importance of maintaining a clean environment.25  Canniff was still practising under miasmic 

theory, but he seemed to be receptive to the importance of cleanliness for disease prevention.   

While the miasmic theory would prevail until the late 19th century in Canada, murmurings 

of change gradually began to infiltrate into the healthcare system.  These new ideas were in large 

part aided by the increasing number of immigrants to Canada in the 19th century from the USA 

and Britain.26  Doctors and medical students educated in the developing European healthcare 

system were among Canada’s new immigrants and helped establish Canada’s medical schools.  

With the travel of immigrants, however, came diseases, like cholera.27  The Indigenous People in 

Canada had been subject to similar disastrous spreads of infectious diseases several hundred years 

earlier with the arrival of the Europeans on their land.  However, with infectious diseases like 

 
23 Fitzharris. “The Queen’s Abscess”, 216-218.  
24 “Section on Surgery: Antiseptic Surgery”, Transactions of the International medical congress of Philadelphia, ed. 
John Ashhurst, (Philadelphia: Printed for the Congress, 1876), 532.   
25 Ibid. 532.   
26 Charles Roland. “19th Century Medical Education”, History of Medicine to 1950, Canadian Encyclopedia. Last 
modified March 4 2015. Accessed May 20 2020.  
27 Geoffrey Bilson. “Cholera”, Cholera in Canada, The Canadian Encyclopedia. Last Updated March 4 2015. 
Accessed May 20 2020.  
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cholera now plaguing the settler populations, 19th century Canadians pushed for healthcare reform 

on a larger, governmental level.  

The reforms to water treatment in Canada paved the way for the implementation of public 

water fountains in the 1880s.  In Toronto, Dr. William Canniff supported the installation of 

fountains in public squares, 

supporting the idea that they 

prevented disease by providing 

people with access to a safe water 

supply while out and about [Figure 

8].28  It would seem that Canniff’s 

earlier critiques at the Philadelphia 

Centennial Exhibition regarding 

the implications of germ 

transference would prove to be 

problematic, as people were passing illnesses  to one another when they used the communal cup 

used to drink from the fountain.  As the world gradually embraced germ theory, Canniff’s 

successor, Dr. Charles Hastings, advocated that the common cup fountain could pass bacteria and 

disease from one user to the next.29 

In institutes of higher education, Canadian medical students were also becoming more 

familiar with the emerging developments of germ transfer coming out of Europe.  By 1900, there 

 
28 Steve Mackinnon and Karen Teeple and Michele Dale. “Municipal Buildings and Amenities” in Toronto’s Visual 
Legacy: Official City Photography from 1856-present, 81. Toronto: James Lorimer & Company Ltd. Publishers, 
2009. 
29 City of Toronto Archives. “An Infectious Idea: Prevention of Communicable Diseases” in 125 Years of Public 
Health in Toronto. Accessed May 20 2020.  

Figure 8. Micklethwaite, M.W. Drinking Fountain with common cup, 
Spadina Avenue at College Street. April 26, 1899. Courtesy of City of 

Toronto Archives.  
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were seven medical schools in Canada.30 In addition to the dissemination of information in 

Canadian medical journals, medical students were taught by prominent and knowledgeable 

European immigrants.31  The intellectual stimulus to change practices also came when Canadian 

medical students completed additional training abroad before returning to North America.32  

One of the most prominent players in the development of Canada’s move towards disease 

prevention was Dr. Edward Playter (1834-1909).  A physician and public health advocate working 

in York Township and an active participant in the emerging public health movement, Playter 

recognized that medicine needed to be more than treating people when they were sick.  He instead 

advocated for the focus on the prevention of sickness and the promotion of health.33  As a result 

of this, Playter started The Sanitary Journal (1874-1892), which concentrated on educating both 

physicians and the public on the questions and developments of public health [Figure 9 & 10].34  

Another prominent journal working on similar topics included George Fenwick’s Canada Medical 

Journal and Surgical Journal, the forerunner of the current Canadian Medical Association 

Journal.35 

 
30 Medical schools began to be established in Canada in the 19th century, starting with the Montreal Medical 
Institution (McGill University) in 1823, followed by the Medical Faculty of King’s College (University of Toronto), 
and by Queen’s University School of Medicine in 1848.  
Douglas Waugh and Patricia Bailey. “History of Medical Education in Canada”, The Canadian Encyclopedia, 
Medical Education. Last updated December 16 2013. Accessed May 20 2020.  
31 Roland. “19th Century Medical Education”.  
32 Christopher Rutty and Sue Sullivan. “Edward Playter, A Leader in Canada’s Sanitary Reform” in This is Public 
Health: A Canadian History, 57-59. Ottawa: Canadian Public Health Association, 2010. 
33 R.D. Defries. “Dr. Edward Playter – A Vision Fulfilled” Canadian Journal of Public Health, Vol. 50, no. 9 
(September 1959): 368-377.  
34 Ibid. 4-5.  
35 Joseph Hanaway and Richard Cruess. “Notes: Chapter 4” in McGill Medicine: The First Half of the Century, 
1829-1855. 203-204. Montreal & Kingston: McGill University Press, 1996.  
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 Playter’s fight to have the provincial and federal levels reform public health continued 

after his death as doctors lobbied for more public money to be spent on preventing infectious 

human diseases, rather than only diseases among animals and plants.  The Canadian Medical 

Association appeared before Prime Minister Wilfrid Laurier in 1908 and stressed that Canada was 

not making full use of the available scientific knowledge to prevent many forms of disease.  For 

example, it was estimated that the cost of typhoid in Canada amounted to $5.5 million a year. At 

Figure 9. Playter, Edward. “Individual Hygiene”, Cover Page 
in The Sanitary Journal, Vol. 3, no. 9 (November 1878). 

Figure 10. Playter, Edward. “Suggestions for Preventing 
the Spreading of Infectious and Contagious Diseases” 
The Sanitary Journal, Vol. 3, no. 9 (November 1878). 
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this time, there were also some 40,000 cases of tuberculosis and 8,000 deaths in Canada annually 

at an estimated cost to the economy of $8,800 each, or a total of $70,400,000.36 

The fight to control and prevent infectious diseases in Canada prompted the creation of 

several specialized treatment centres, as well as organizations like the Canadian Association for 

Prevention of Tuberculosis (1901).  As the 20th and 21st centuries came, however, Canada would 

have to face the plague of deadly outbreaks including tuberculosis, the Influenza Epidemic (1918), 

SARS (2003), and COVID-19 (2019-ongoing).   

 

 

 

 

 

 

 

 

 

 
36 “Dominion Bureau of Health,” Canada Lancet 41 (7) (March 1908): 549–50; “A Federal Department of Health,” 
Canada Lancet 41 (8) (April 1908): 652. 
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Part Two: Strategies of Prevention and Protection 
 

Personal Protective Equipment 

An Early Attempt 

 At the time when doctors believed that miasmic fumes were responsible for transferring 

illnesses, medical professionals began to develop elaborate outfits to protect against the believed 

noxious air.  Early attempts to use protective equipment against the transference of miasmic 

illnesses is strongly associated with the image of the Plague Doctor.  The bubonic plague ravaged  

Europe and Asia through the 14th to 17th centuries, with the prevailing theory was that it was caused 

by “malignant air”.37  The Black Plague killed approximately 50 million people in Europe and an 

estimated 200 million worldwide.   

The Plague Doctor uniform was designed to protect doctors treating plague patients from the 

bad air that was believed to be causing it.  The infamous image of a leather clad plague doctor, 

wearing a mask with a long beak is often associated with the 14th century black death.  However, 

the suffocating clothing ensemble actually emerged with the third wave of the plague in the 17th 

century.  Invented by Charles de Lorme (1584-1678), chief physician to Louis XII, the uniform 

covered every inch of the doctor’s body.38   

The costume is described in by Jean Jacques Magnet’s 1721 Traité de la peste (Treatise on the  

Plague) as a uniform consisting of a heavy goat skin coat overlaying a leather shirt tucked into 

breeches, which in turn is tucked into leather boots.  The doctor would additionally bear a wide 

brimmed hat and gloves made of the same materials, a long stick, as well as a beaked leather mask 

[Figure 11].  The beak was typically several inches long and was filled with an herbal combination 

 
37 Caroline Rance. “48. The Iconic Plague Doctor Costume Protected Those Dealing with Pestilence” in The History 
of Medicine in 100 Facts, 96-97. Gloucestershire, Amberly Publishing. 2015. 
38 Ibid. 96-97.  
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called a theriac, consisting of cinnamon, 

myrrh, and 53 other herbs.  Two holes at the 

end of the beak allowed the wearer to breathe 

in the air, which was then believed to have 

been sufficiently cleansed by the theriac 

compound by the time it reached the nose.39  

While the outfit was intended to prevent 

the doctor’s exposure to the so-called “bad 

air”, it is likely that it could have served 

secondary uses.  Miasmic air was determined 

not to be the cause of transmittance of the 

plague – rather it was spread when infected 

fleas from small animals entered into the 

human system by a flea bite.40  However, the 

plague doctor uniform fulfilled many ideas that 

would be developed centuries later.  While the 

outfit itself may not have been sterilized and properly cleaned, the plague doctor’s mask and gloves 

fulfilled much of today’s criteria of medical protective equipment.   

In a similar way to how modern-day PPE protects healthcare workers, the Plague Doctor 

uniform provided a physical barrier between the patient and the doctor, which, while not able to 

 
39 Monique Lucenet. “La peste, fleau majeur – Extraits de la Bibliothèque Universitaire du Paris” (1994). Quoted in 
Encyclopedia of Infectious Diseases: Modern Methodologies, edited by Michel Tibayrenc. 680. Hoboken: Wiley & 
Sons Inc, 2007. 
40Fred Jueneman. “The Black Plague” Research & Development; Highlands Ranch, Vol. 40, no. 13 (December 
1998): 11. https://search-proquest-com.myaccess.library.utoronto.ca/docview/205337005?accountid=14771. 

Figure 11. Habit des Medecins et autres personnes // qui visitent les 
Pestiferes. Il est de // mairrqun de leuant, le masque a les yeux // de 
crystal, et un long nez rempli de parfums. 1911. Courtesy of the Sir 

William Osler Collection, Museum of Healthcare, Kingston.  
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protect against infected fleas, could have protected against the transference of other infectious 

diseases. The uniform additionally provided confidence to the doctors who were willing to stay 

around and attempt to treat those who were ill.  Of the 18 registered Plague Doctors during the 14th 

century plague in Venice, Italy, for example, five died and twelve fled out of fear.41  In many ways, 

the outfit serves as an early attempt at the PPE that is used by medical professionals in the current 

era – equipment that simultaneously provides a physical barrier of safety, as well as allowing 

medical professionals the confidence to take care of their patients with less fear of incurring 

infection of the disease.  

From the 14th century plague until the current era, the scientific community has been 

developing more robust PPE, grounded in germ theory.  These various elements of PPE have 

resulted in the recognizable attire of a medical professional, consisting of face masks, gloves, 

gowns, caps, shoes, and shields.  It has taken over a hundred years to develop the current PPE 

worn by medical professionals that make it possible to manage infectious disease outbreaks.  

 

Face Masks 

The earliest version of the face mask is credited to Carl Flügge (1847-1923) and the mask he 

developed as a result of  his late 1890s research with tuberculosis, as introduced in Part One of this 

manuscript.42  In order to stop infected people from passing on the infection, tuberculosis patients 

wore crude masks made of roller gauze strips which were placed over the mouth.43  Johann von 

Mikulicz Radecki (1850-1905), head of the surgery department of the University of Breslau 

 
41 Christian Mussap. “The Plague Doctor of Venice”, Internal Medicine Journal, Vol. 49 (2019): 671-676. 
doi:10.1111/imj.14285.   
42 Hare. “The Transmission of Respiratory Infections”. 221-230.  
43 Charles Rockwood and Don H. O’Donoghue. “The Surgical Mask: It’s Development, Usage, and Efficiency” 
AMA Arch Surg, Vol. 80, no. 6 (1960): 103. doi:10.1001/archsurg.1960.01290230081010.  
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(Poland), responded to Flügge’s discoveries and started wearing a facemask in 1897.44  He 

described his mask as “… a piece of gauze tied by two strings…and sweeping across the face so 

as to cover the nose and mouth and beard”.45  In the same year, Parisian surgeon, Paul Berger 

(1845-1908), became familiar with Flügge’s work and began wearing a mask in the operating room 

to prevent germs from being transferred to his patients.46  This kind of mask served as an early 

version of the surgical mask, which aimed to prevent surgical site infections.  Other masks, 

including the respirator style, would also come to be developed for both medical and non-medical 

purposes.  

Chinese – Malaysian Dr. Wu Lien-teh (1879-1960) was working in Manchuria during the 

outbreak of the 1911 Manchurian Plague when he made a move towards implementing the face 

mask as a means of controlling disease.  Dr. Wu Lien-teh quickly deduced that this plague was a 

pneumonic plague – one which spreads via droplets – because of how quickly it was spreading 

through the population.  Based upon this theory, he recommended that people wear a mask that 

covered the mouth and nose.  However, he was widely disregarded and discredited by almost all 

doctors because of his young age and his race, despite being a well-educated and brilliant 

scientist.47   

Across the affected areas in China, medical officers went on practicing without masks. One 

respected French doctor, Gérald Mesny, was among the medical professionals who did not believe 

in the need for the masks.  He openly criticized Dr. Lien-teh and humiliated him in a very racist 

manner.  Dr. Mesny went on to attend the sick in one of these plague hospitals, without wearing 

 
44 John Spooner. “History of Surgical Face Masks”, AORN Journal, Vol. 5, no. 1 (January 1 1967): 76-80. 
doi:10.1016/S0001-2092(08)71359-0. 
45 American Surgical Association. Ed. J.B. Lippincott Co. “The Use of Gloves in Surgical Operations” Annals of 
Surgery: A Monthly Review of Surgical Science and Practice, Vol. XXVII (January-June 1898): 224-227.  
46 Lowry, H.C. “Some Landmarks in Surgical Technique”, Ulster Medical Journal, Vol. 16, no. 2 (1947): 102-113.  
47 Zhongliang Ma and Yanli Li. “Dr. Wu Lien Teh, plague fighter and the father of the Chinese public health 
system” Protein & Cell, Vol. 7, no. 3 (2016): 157-158.  
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the mask that Dr. Wu Lien-teh had suggested.  Dr. Mesny contracted the disease and died, which 

spurred an outpour of support for mask-wearing in the community.48     

Doctors continued to research upon these masks to make them more effective.  The early masks 

in the end of the 19th century and the early 20th century were usually composed of several layers 

of cotton gauze, sometimes held by a metal frame.  Most of these masks were washable and the 

metal frames could be sterilized and “. . . thus permit the use of the mask for a long time”, as one 

US inventor explained, who had a medical mask patented in 1919.49  While the purpose of these 

early masks was generally accepted, there was no standard for the mask design.  Medical 

researchers across the world experimented with the filtering efficiencies of the reusable masks by 

employing infected volunteers or using experimental chambers that would nebulize bacterial 

cultures through mask materials.50 Through these experiments they discovered that the filtering 

capability of the mask was greatly altered by 

 
48 Ibid. 157-158.  
49 Bruno Strasser and Thomas Schlich. “A History of the Medical Mask and the Rise of Throwaway Culture”, The 
Lancet, (May 22 2020). https://doi.org/10.1016/S0140-6736(20)31207-1.  
50 R.A. Shooter, M.A. Smith, C.J.W. Smith. “A study of surgical masks”, British Journal of Surgery, Vol. 47, no. 
203 (November1959): 246-249. doi:10.1002/bjs.18004720312. 

Figure 12. Surgical Mask, circa 1910. Courtesy 
of the University Health Network – Academy of 
Medicine Collection, Museum of Healthcare, 
Kingston. 

Figure 13. Doctors wearing gauze masks designed by  
Dr. Wu Lien-teh during the Manchurian Plague. 
“Wearing anti plague masks, front and side views”, 
circa 1910-11, Courtesy of the University of Hong 
Kong Libraries.  
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the mesh count of the fabric and the number of layers of cotton gauze.51  These three images 

demonstrate a few variations of the cotton gauze model [Figure 12–14].    

In the 1930s these studies continued and some American scientists tried to develop a kind of 

gauze face mask could be considered ‘germ proof’.52  While these studies carried on the into the 

first half of the 20th century and did not produce a germ proof mask, they did convince many of 

the need to establish standards for protective equipment in healthcare.  In the mid 1900s the 

medical field was also simultaneously transitioning to the disposable system, in which the reusable 

masks and other products were put aside in favour of items that would be thrown away after one 

use.  This total disposable system was partially an attempt to improve hospital sterility – an idea 

 
51 Nathan Belkin. “The Evolution of the Surgical Mask: Filtering Efficiency versus Effectiveness”, Infection Control 
and Hospital Epidemiology, Vol. 18, no. 1 (January 1997): 50. doi:10.2307/30141964. 
52 Ibid. 50.  

Figure 14. White cotton rectangular surgical mask with inverted pleat in centre to allow for expansion over 
the nose. Circa 1930-60, Courtesy of the University Health Network – Academy of Medicine Collection, 
Museum of Healthcare, Kingston.  
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long ago instigated by Joseph Lister – and also an attempt to save labour costs.53  The process of 

washing and folding the masks was an arduous task that kept valuable healthcare workers from 

doing other work [Figure 15].   

In the 1930s, the early version 

of the disposable face mask was 

made of paper.  Transitioning 

through into the 1960s, the surgical 

face mask began to be made of non-

woven, synthetic fibres.54  The 

surgical face mask has seen few 

adaptations since the late 20th 

century and remains intended for 

healthcare professionals to use during 

procedures to prevent the spread of bacteria 

from the wearer to the patient [Figure 16].   

It is not just medical professionals, 

however, who use surgical face masks.  

These masks have also been historically 

modified and used to by civilians to combat 

rampant air pollution, as well as a preventative measure during disease outbreaks.  The surgical 

mask was increasingly used over the 20th century in places like Hong Kong, China, Japan, South 

Korea, Thailand, and Taiwan.  The heavy ashes from forest fires, thick pollen, and air pollution, 

 
53 Strasser and Schlich. “A History of the Medical Mask and the Rise of Throwaway Culture”.  
54 Ibid.  

Figure 15. Medical Department - Influenza Epidemic 1918 - Masks 
for protection against influenza. Red Cross workers making anti-
influenza masks for soldiers in camp. Boston, Massachusetts”, circa 
1918. Courtesy of the National Archives and Records 
Administration. 
 

Figure 16. Surgical face mask, circa 2020. Taken from the 
U.S. Food and Drug Administration (FDA) website on 
Masks for COVID-19.  
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have contributed largely to the regular use of masks.  In Japan, people are particularly drawn to 

wearing face masks during winter months to combat the spread of cold and flu, as they are 

exceptionally socially conscious and courteous to the health of fellow citizens. 55  In 20th century 

Europe, air pollution from the smog 

in large cities prompted a creation of 

medical smog masks.   These masks 

were worn by citizens throughout 

the 1950s and 1960s in large cities 

like Manchester and London that 

were especially plagued by the 

thick, polluted  air coming from 

factory chimneys and coal fires 

[Figure 17].56  

While the design of the disposable face mask has several proven benefits, there are increasing 

concerns over the amount of waste being produced by the medical industry.57  This is a result of 

the problem of how one is to properly dispose of infected masks, as well as the overall problem of 

single use materials and the impact this has on climate change.  The concern over the waste 

production of masks has become compounded by medical-grade mask shortages.  In the 21st 

 
55 Jeff Yang. “A quick history of why Asians wear surgical masks in public”, Quartz Media. November 19 2014. 
https://qz.com/299003/a-quick-history-of-why-asians-wear-surgical-masks-in-public/.  
56 Henry Hochland. “Nostalgia: The Beatles wear masks to combat smog as they play Ardwick Theatre in 1965” 
Manchester Evening News, October 1 2016. https://www.manchestereveningnews.co.uk/news/nostalgia/the-beatles-
manchester-smog-mask-11949664.  
57 Yoan Kagoma, Nathan Stall, Edward Rubinstein, and Douglas Naudie. “People, Planet, and Profits: The Case for 
Greening Operating Rooms”, Canadian Medical Association Journal, Vol. 184, no. 17 (November 2012): 1905-
1911. https://doi.org/10.1503/cmaj.112139.  

Figure 17. The Beatles with Smog masks on before playing at the 
Ardwick Theatre, Manchester, December 7th 1965. Courtesy of , 
Michael Ochs Archive – Reach Licencing, Mirrorpix.   
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century pandemics, this has resulted in a resurgence of non-medical grade masks made of reusable 

materials, similar to the early cotton gauze models. 

All variations of the surgical style mask are notably different than some masks used by other 

healthcare professionals.  The surgical face mask is not designed to protect against airborne 

bacteria and viruses with smaller particles, such as tuberculosis or COVID-19. Instead, these kinds 

of infectious diseases require a more complex form of face mask.  

During the development of the surgical mask in 

the early 1900s, countries around the world were 

simultaneously developing respirators, also known as 

gas masks, as a means to protect against the chlorine 

gas pioneered by the German Army on the Western 

Front during World War I.  After the initial attacks in 

April 1915, Canadian physician Cluny Macpherson 

designed a respirator after witnessing a German 

soldier don a canvas bag over his head when gas was 

released on the Allies.  The War Office in Britain 

responded quickly by sending out instructions to the 

public about how to make Macpherson’s respirator 

out of cotton wool and three layers of bleached cotton 

gauze [Figure 18]. These early respirators were also 

treated with chlorine absorbent chemicals.58  

 
58 Susan Grayzel. “Defense Against the Indefensible: The Gas Mask, the State, and British Culture during and after 
the First World War”, Twentieth Century British History. Vol. 25, no. 3 (2014): 418-434. doi:10.1093/tcbh/hwu035.  

Figure 18. Macpherson Respirator, circa 1915. 
Courtesy of the University Health Network – 
Academy of Medicine Collection, Museum of 
Healthcare, Kingston. 
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By the time World War II came 

around, the 1940s respirators were 

developed into more robust forms, 

with filter cannisters rather than 

chemically soaked fabrics.  These 

masks work by allowing the air to 

pass through a filter before being 

breathed in by the wearer.  These 

respirator masks had varying 

designs for both military and 

civilian populations, in order to prepare them against potential attacks of chemical warfare [Figure 

19].  In the United States, Walt Disney and the Sun Rubber Company developed a mask for 

children that looked like Mickey Mouse. It was intended to calm terrified children and make them 

less afraid of donning the PPE should a chemical attack hit the USA.59  

 Some respirators were also designed to protect those working in firefighting and other 

professions dealing with airborne particles.  Gas mask respirators were also modified to equip 

miners and protect them against black lung, as well as other similar air filtration purposes.60  

However, these respirator masks were still largely cumbersome due to their heavy, fibreglass 

filters.  Mask wearers wanted something that would be more comfortable and less burdensome to 

wear for extended periods of time.  

 
59 John Kelly. “Did you know Walt Disney designed the world’s weirdest gas mask?”, The Washington Post, 
September 12 2018. https://www.washingtonpost.com/local/did-you-know-walt-disney-designed-the-worlds-
weirdest-gas-mask/2015/09/12/885be808-57d8-11e5-8bb1-b488d231bba2_story.html.   
60 Mark Wilson. “The Untold Origin of the N95 Mask” COVID-19, Fast Company. Last modified March 24 2020. 
Accessed June 8 2020. https://www.fastcompany.com/90479846/the-untold-origin-story-of-the-n95-mask.  

Figure 19. University Armories, Officers Training, gas mask drill. 
Courtesy of City of Toronto Archives, Globe and Mail Fonds, Fonds 
1266, Item 69233.  
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In 1972 the multinational 

corporation 3M produced a specialized 

PPE, in response to a need for a 

disposable particle filtration mask.  

This single use respirator, called the 

N95 mask, uses technologies with 

resemblances to fibreglass to produce a 

mask composed of lightweight 

synthetic materials to capture 

microscopic particles [Figure 20].  The 

mask gets its name from the National Institute for Occupational Safety and Health, which has a 

classification system for different types of particle respirators.  The letter portion of the 

classification denotes the ability of the mask to prevent against different types of airborne 

particulates.  The N denotes that is not resistant to oil, while the letter R would mean that mask is 

somewhat resistant to oil, and P means that it is oil proof.  The numerical refers to the level of the 

efficiency of the filter.  The 95 means that the filter is 95% efficient, while there are also 99% (99) 

and 99.97% (100) levels.61    

The N95 masks were originally used for industrial applications – such as natural disaster 

cleanup, mould removal, and in factories – before being modified to assist medical professionals 

in the 1990s.62  In the current era, the Centre for Disease Control (CDC) recommends that 

 
61 Government of Canada. “Respiratory Protections Against Airborne Infectious Agents for Healthcare Workers”, 
OSH Answers Fact Sheets, Canadian Centre for Occupational Health and Safety. Last updated June 8 2020. 
Accessed June 8 2020.  
62 Mark Wilson. “The Untold Origin of the N95 Mask” COVID-19, Fast Company. Last modified March 24 2020. 
Accessed June 8 2020. https://www.fastcompany.com/90479846/the-untold-origin-story-of-the-n95-mask. 

Figure 20. N95 Respirator, circa 2020. Taken from Grainger 
Industrial Supply. Accessed June 12 2020. 
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healthcare workers wear the N95 mask when in contact with patients with infections that are 

transmitted from inhaling airborne droplets, like tuberculosis, SARS, and COVID-19.63     

 
Surgical Gloves 

 
The widespread adoption of gloves into the healthcare field was likewise a response to the 

developing germ theories of infection.  However, the earliest known gloves were not made of the 

sterile materials that they are today, nor were they used to protect the patient from the wearer.  

Rather, gloves in the early years were used to protect the wearer from the patient.  In 1758, German 

obstetrician Johann Walbaum donned gloves made of sheep caecum – an intestinal lining – to 

protect himself from the believed miasmic material transfer from his patient.64  Other early gloves 

used in surgery in the 19th century were made of permeable cotton or silk.65  In the late 1890s in 

Germany, surgeon Jan Mikulicz-Radecki (1850-1905) used cotton gloves during operations to add 

an additional layer of protection, swapping them out for a new pair when they became soaked in 

blood.66  Gloves of this type, however, were permeable and not able to remain properly sterilized. 

Gloves made from natural materials, like that of Johann Walbaum, sometimes even fell apart in 

the patient during procedures. 

The development of rubber gloves is credited to advances in the USA at John Hopkins Hospital 

in 1889.  The surgeon Dr. William Halsted required nurses to wear surgical gloves in his operating 

room after one nurse, Caroline Hampton – who would later become his wife –  experienced 

 
63 Government of Canada. “Respiratory Protections Against Airborne Infectious Agents for Healthcare Workers”, 
OSH Answers Fact Sheets, Canadian Centre for Occupational Health and Safety. Last updated June 8 2020. 
Accessed June 8 2020. 
64 Harold Ellis. “Surgical Gloves”, Journal of Perioperative Practice, Vol. 20, no. 6 (May 31 2010): 219-223. doi: 
10.1177/175045891002000606. 
65 Lu Wang Adams, M.D. and Carol A. Aschenbrenner, M.A. and Timothy T. Houle, Ph.D. and Raymond C. Roy, 
M.D., Ph.D., “Uncovering the History of the Operating Room Attire through Photographs” Anesthesiology, Vol. 
124, no. 1 (January 2016): 19-24. https://doi.org/10.1097/ALN.0000000000000932.  
66 Thomas Schlich. “Negotiating Technologies in Surgery: The Controversy about Surgical Gloves in the 1890’s”, 
Bulletin of the History of Medicine, Vol. 87, no. 2 (2013): 179. doi:10.1353/bhm.2013.0026. 
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dermatitis of her hands and arms as a result of antiseptic chemicals used to disinfect surgical 

equipment.  Charles Goodyear had discovered decades earlier how to make rubber more elastic, 

so Halsted contracted Goodyear to experiment with making rubber gloves. 67  Halsted’s assistants 

would wear these gloves to remove instruments from the antiseptic solution before passing them 

to Halsted, who himself, did not wear gloves.68   

The resistance of healthcare workers to the newly introduced gloves was largely due to the 

design of the original rubber glove.  Halsted’s senior resident, Joseph Bloodgood, noted that while 

the gloves seemed to drastically decrease the rate of infection in surgeries, they “. . . impaired the 

sense of touch”.69 They were bulky, inflexible, and often inhibited the ability of the wearer to 

maintain the dexterity needed for the procedures.70   

While gloves were not originally designed to provide protection of germ transmittance between 

two people, they easily evolved with the move towards more sterile surgery.  The rubber gloves in 

the early 20th century were initially sterilized by being boiled in water and put on wet over wet 

hands.71  However, wet gloves were uncomfortable to put on and made manual dexterity even 

more difficult due to inadvertent slippage between the glove and the hand.  In the first half of the 

20th century, glove producers experimented on how to make the gloves thinner and allow for 

greater dexterity of the wearer.  These thinner gloves also used a new method of dry heat 

sterilization, rather than wet sterilization.  With this new method, however, manufacturers needed 

 
67 Thomas Schlich. “The Art of Medicine: Why were surgical gloves not used earlier?”, The Lancet, Vol. 386, no. 
10000 (September 26 2015): 1234-1235. https://doi.org/10.1016/S0140-6736(15)00271-8.  
68 Schlich. “Negotiating Technologies in Surgery: The Controversy about Surgical Gloves in the 1890’s”. 177. 
69 Lu Wang Adams, M.D., Carol A. Aschenbrenner, M.A., Timothy T. Houle, Ph.D., and Raymond C. Roy, M.D., 
Ph.D., “Uncovering the History of the Operating Room Attire through Photographs” Anesthesiology, Vol. 124, no. 1 
(January 2016): 19-24. https://doi.org/10.1097/ALN.0000000000000932.   
70 Thomas Schlich. “Negotiating Technologies in Surgery: The Controversy about Surgical Gloves in the 1890’s”. 
172.  
71 Ellis. “The Evolution of the Surgical Glove”. 948-950. 
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to find a way for healthcare workers 

to safely take the tight-fitting gloves 

on and off, without tearing.   

The solution was to add a 

dusting powder to the gloves to 

allow the wearer to don them more 

easily.  The first powders used for 

these gloves were lycopodium – 

which is derived from the spores of 

club moss – or talcum powder.72  

The dusting powders used with both 

the reusable and disposable gloves 

created more problems than they solved.  The lycopodium and talcum powder dustings caused 

allergic reactions in patients including adhesions and granulomas, which are areas of 

inflammation.73  In 1947, scientists worked to prove that the talcum powder dusted gloves were 

indeed a disease-causing factor in surgery and they instead promoted the use of corn starch powder 

as a replacement.   

For several years, the cornstarch powder appeared to be the solution to this problem because it 

could be completely absorbed into the system, like any ingested starch.  However, by 1971 

experimental and clinical studies prompted the Food and Drug Administration (FDA) to develop 

standards for powder free surgical gloves.  This was because the cornstarch was binding to the 

 
72 Ibid. 948-950.  
73 Richard Edlich, Charles Woodard, Sheryl Pine, and Kant Lin. “Hazards of Powder on Surgical and Examination 
Gloves”, Journal of Long-Term Effects of Medical Implants, Vol. 11, no. 1 (2001): 15-27.   

Figure 21. Disposable Surgical Gloves, circa 1985-89. Courtesy of 
the University Health Network – Academy of Medicine Collection, 
Museum of Healthcare.  
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latex allergens in the rubber gloves and producing reactions in both wearers and patients.74  

Allergic reactions from the latex gloves include asthma, anaphylaxis, conjunctivitis, and hives.75 

In the 1980s there was also a significant increase in the importation of gloves to North America 

due to increasing concerns of the AIDS virus.76  The gloves were being used not just by operating 

room staff, but also by ward and clinic staff, cleaners, and even police.77  Medical professionals 

began wearing double layers of gloves in order to protect against infection potentials that arose 

from glove punctures during surgery.  This increased use of the gloves likely also contributed to 

an increase in latex allergic reactions.78  

In 1941, the Ansell Rubber Company saw the opportunity to develop the disposable glove 

industry and they began to increase their funding for surgical glove research.  By 1965, they 

developed the first disposable medical gloves, which were sterilized using gamma irradiation 

[Figure 21].79  This process sends the gamma rays through the gloves, which breaks down the 

bonds and kills the DNA of bacteria.  Today there are over 200 of these gamma irradiators 

worldwide.80 

While natural rubber latex is the traditional material for medical gloves, several manufacturers 

endeavoured to produce starch free and latex free glove options.  In 1997, John Hopkins 

University, the place where Halsted pioneered the first rubber glove, banished the use of these 

allergy inducing gloves and replaced them with neoprene, polyisoprene, and vinyl gloves [Figure 
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78 Ownby. “A History of Latex Allergy”. 27-32.  
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22].  Gloves of these types are 

created from synthetic rubbers and 

while they offer a more 

hypoallergenic option, they cost 

approximately 3-5 times more than 

the standard latex glove. 81  In the 

modern day, both the healthcare 

and food service industries use a 

combination of standard disposable  

latex gloves, as well as latex-free 

gloves to help minimize germ transmission.82  

When the importance of wearing gloves entered the healthcare community in the early 20th 

century, people took time getting accustomed to the new idea.  Some surgeons thought the best 

way of preventing contamination would be to wash their hands, while others thought that using 

long instruments that promoted no-touch techniques between the patient and surgeon would be the 

best approach – gloves were not the popular option.83  Berkeley Moynihan (1865-1926) was one 

of the first surgeons in England to use rubber gloves, starting in the early 20th century.84  He was 

ridiculed for many years for his insistence on wearing sterilized clothes and using rubber gloves 
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Figure 22. Disposable Nitrile Gloves, circa 2020. Taken from 
Global Industrial Company. Accessed June 17 2020.   
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while operating.  At a function in 1926, his students even presented his wife with a bouquet of 

surgical gloves, rather than flowers.85 

However, surgical gloves gradually garnered more attention and were regularly adopted.  The 

2015 research evaluation of over 1000 photographic archival images from 1863-1969 suggest that 

the surgical glove was generally accepted by 191186.  The flexible, non-latex, non-powdered 

surgical gloves are now used regularly across a variety of healthcare practices in order to provide 

the safest possible interactions between the wearer and the patient.  By 1999, an estimated 22 

billion examination and 2.2 billion surgical gloves were being used annually in the United States 

alone.87  These large numbers of disposable gloves, like disposable facemasks, are also proving 

problematic for waste disposal and contribute significantly to landfill waste.  

 

 Attire 

 Prior to the 19th century, surgeons and medical providers dressed for their procedures in 

their street clothes and a black frock coat, caked in blood and pus from previous operations.  The 

dark heavy cloth coat denoted the surgeon’s respectability as gentlemen, as well as the somber 

nature of their work [Figure 23].88  More surprisingly, the more dried blood and pus on their frocks 
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86 Adams, Aschenbrenner, Houle, Roy. “Uncovering the History of the Operating Room Attire through 
Photographs”. 19-24.  
87 Gordon Sussman, Donald Beezhold, and Gary Liss. “Latex Allergy: Historical Perspective”, Methods, Vol. 27, 
no. 1 (2002): 3-9. https://doi-org.myaccess.library.utoronto.ca/10.1016/S1046-2023(02)00045-2.  
88 Susan Hardy and Anthony Corones. “Dressed to Heal: The Changing Semiotics of Surgical Dress”, Fashion 
Theory, Vol. 20, no. 1. (2015): 31. DOI: 10.1080/1362704X.2015.1077653.  
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was thought to be representative of the surgeon’s experience and thus denote their greater abilities 

as medical professionals.89  The primary purpose of such surgical attire was just like the early 

versions of masks and gloves and it was worn to protect the wearer against the patient.  When 

Joseph Lister conducted surgery during the last years of his practice, he would roll up his sleeves 

and pin an unsterilized towel to his waistcoat.90 

As Lister’s germ theory and antisepsis practices gained acceptance, surgeons and doctors 

began to look at reforming their clothing to fall more in line with the new sterilization and 

sanitation standards.  German surgeon Gustave Neuber (1850-1932) is credited with being the first 

to use a sterilized surgical gown in the late 19th century, also concluding that surgical site infections 

 
89 Fitzharris. “The Age of Agony”. 5.  
90 R.J. Godlee. Lord Lister. London: Macmillan, 1917, 460.  

Figure 23. Surgeons in street clothes and black frocks performing surgery, in Antiseptic 
Surgery and it’s Principles, Practices, and Results by William Watson Cheyne, circa 1882. 
Welcome Collection, Science Museum (UK).  
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were decreased when the surgeons 

wore both a cap and gown.91 The 

material of the gowns has changed 

with the disposable system, but the 

design, which covers the body and 

arms, and ties in the back, has 

remained largely the same [Figure 24].    

 In 1885, Lucy Osborne (1836-

1891), the Lady Superintendent at the 

Sydney Hospital wrote to her friend 

and colleague, Florence Nightingale to 

exclaim about the outfits being worn at 

the hospital.  She noted the  surgeons would take their outdoor coats off and tie white garments 

around themselves from chin to toes. Then, they would don a loose top which would be changed 

after each procedure.92  These early gowns were first made of cotton and muslin; both materials 

were permeable, woven fabrics and could be sterilized by being boiled in water. This sterilization 

method was replaced with high temperature steam sterilization in the 1920s.93   

At the same time, the cleanliness of the uniforms was aided by the growing importance of 

regular hygiene.  The need to regularly wash of one’s clothes and body was emphasized by 

emerging soap brands and washing products, that advocated for the improvement of sanitary 

 
91 Adams, Aschenbrenner, Houle, and Roy. “Uncovering the History of the Operating Room Attire through 
Photographs”. 23. 
92 Susan Hardy and Anthony Corones. “Dressed to Heal: The Changing Semiotics of Surgical Dress”, Fashion 
Theory, Vol. 20, no. 1. (2015): 37. DOI: 10.1080/1362704X.2015.1077653. 
93 Harold Laufman, Nathan Belkin, and Kenneth Meyer. “A Critical Review of a Century’s Progress in Surgical 
Apparel: How Far Have We Come?”, American College of Surgeons, Vol. 191, no. 5 (November 2000): 558. doi: 
10.1016/s1072-7515(00)00706-7. 

Figure 24. Surgical Gown, circa 1921-30. Courtesy of the 
University Health Network – Academy of Medicine Collection, 
Museum of Healthcare. 
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measures in order to help clean up overpopulated areas.  Furthermore, the move from the dark 

frocks to the light, white garments became synonymous with the more symbolic side of bodily 

cleanliness and purity.94     

The colour, material compounds, and standards for medical attire evolved greatly 

throughout the 20th century.  American surgeon, Harry Sherman (1856-1921), brought a spinach 

green colour to the surgical gowns and drapes of operating rooms at St. Luke’s Hospital in San 

Francisco because it complemented the colour of hemoglobin.95 In 1915 in England, Berkeley 

Moynihan, the same surgeon who was ridiculed for wearing rubber gloves, discussed with the 

Lancet that he had been using green towels and sheets because they allowed medical staff to better 

focus on wounds and lessen the strain on their eyes from the reflection of bright lights on the white 

linens.96   

Sky blue also became a popular colour for attire in the 1950s when colour television began 

to be used for closed-circuit teaching.97  However, green was the usual colour for surgical apparel 

and became popularly known as “surgical greens” because of their colour.  Later, their common 

name changed to “scrubs” because of the requirement of all surgical staff to scrub clean when 

preparing for surgery.98  Into the 1960s, reusable, tightly woven, water repellent fabrics became 

the popular choice for medical practitioners.  These materials were treated with water repellent 

finishes that made the material more durable.  By the 1980s, new technology meant that the 

 
94 Ana Popović. “Late Victorian Scientific Racism and British Civilizing Mission in Pears’ Soap Ads” Pulse: The 
Journal of Science and Culture. Vol. 3 (2015): 99. https://www.ceeol.com/search/article-detail?id=674205. 
95 Laufman, Belkin, and Meyer. “A Critical Review of a Century’s Progress in Surgical Apparel: How Far Have We 
Come?”. 554-568. 
96 Laufman, Belkin, and Meyer. “A Critical Review of a Century’s Progress in Surgical Apparel: How Far Have We 
Come?”. 554-568. 
97 N.L. Belkin. “Is Your OR Giving You the Blues? It Could be Colour”, AORN Journal, Vol. 43, no. 4 (1986): 792-
796. DOI:10.1016/s0001-2092(07)68115-0.  
98 Susan Hardy and Anthony Corones. “Dressed to Heal: The Changing Semiotics of Surgical Dress”, Fashion 
Theory, Vol. 20, no. 1. (2015): 37. DOI: 10.1080/1362704X.2015.1077653. 
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material was more able to withstand multiple uses and generate less lint.99  These materials are 

now used for scrub shirts and pants, shoe covers, and scrub caps [Figure 25–27]. While these 

reusable scrubs remain the primary attire of medical professionals, the concerns of home 

laundering and sterility issues prompted the introduction of additional, disposable equipment.  

Doctors, nurses and other medical professionals wear their scrubs as the primary protective attire, 

while staff in the surgical ward and other highly infectious areas don additional disposable gowns.   

In the 1950s, paper mills began turning out several different types of non-woven and 

relatively tear resistant materials that could be sewn into surgical garments.100  Today, the most 

 
99 Harold Laufman, Nathan Belkin, and Kenneth Meyer. “A Critical Review of a Century’s Progress in Surgical 
Apparel: How Far Have We Come?”, American College of Surgeons, Vol. 191, no. 5 (November 2000): 560. doi: 
10.1016/s1072-7515(00)00706-7. 
100 Harold Laufman, Nathan Belkin, and Kenneth Meyer. “A Critical Review of a Century’s Progress in Surgical 
Apparel: How Far Have We Come?”, American College of Surgeons, Vol. 191, no. 5 (November 2000): 560. doi: 
10.1016/s1072-7515(00)00706-7. 

Figure 25, 26, 27. Surgeon’s Uniform: Surgeons Shirt, 
Surgeon’s Pants, Surgeon’s Show Covers, circa 1980-
1982. Courtesy of the Canadian Museum of History. 
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common materials for these single use gowns and drapes are spun lace, spunbon, and wetlaid, all 

of which are composed of varying blends of wood pulp and polyester.101  These disposable 

materials became more common around the same time as the introduction of other disposable 

medical equipment, like masks and gloves, in the mid 20th century.  These non-woven, waterproof 

materials offer increased protection from the penetration of liquids.102  Firstly, these gowns are 

used to decrease the transmission of infections from the healthcare staff to the patient and to protect 

the staff against contact with potentially infective material, such as blood.  Secondly, the 

disposable gowns are used when caring for patients with infectious diseases, such as HIV, SARS, 

and COVID-19 [Figure 28].103  

 

 
101 William Rutala and David Weber. “A Review of Single-Use and Reusable Gowns and Drapes in Health Care”, 
Infection Control and Hospital Epidemiology, Vol. 22, no. 4 (April 2004): 250. DOI: 10.1086/501895.  
102 William Rutala and David Weber. “A Review of Single-Use and Reusable Gowns and Drapes in Health Care”, 
Infection Control and Hospital Epidemiology, Vol. 22, no. 4 (April 2004): 250. DOI: 10.1086/501895.  
103 William Rutala and David Weber. “A Review of Single-Use and Reusable Gowns and Drapes in Health Care”, 
Infection Control and Hospital Epidemiology, Vol. 22, no. 4 (April 2004): 251. DOI: 10.1086/501895. 

Figure 28. Nurse donning COVID-19 Uniform, circa 2020. Taken from the Ontario Nurses’ Association. 
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Strategies 

 In addition to Personal Protective Equipment, handwashing, quarantines, vaccinations, 

medications, and education have been incredibly important to mitigating the spread and deadly 

impacts of infectious diseases.  Some of these strategies are treatments, while others work to 

alleviate the risks of contracting a disease from an infected individual.  However, they are all 

integral to properly managing disease outbreaks.  It has taken many years and often a lot of 

backlash before these strategies became common practice – handwashing was made fun of, 

quarantine orders violated, and vaccinations and medications flouted.    

 

Handwashing 

Handwashing had been a practice in a number of cultures for religious and cultural reasons, 

yet the relationship between handwashing and disease was only understood two hundred years 

ago.  During the 14th century plague, the ritual handwashing by Jewish populations likely had an 

effect on their survival, as they had a significantly lower mortality rate than that of their proximate 

populations.104  It was not until the mid-19th century that one Hungarian doctor working in Vienna, 

Ignaz Semmelweis, (who was briefly mentioned in Part One) established that hospital-acquired 

diseases were spread by the hands of healthcare workers.105  Semmelweis noted that doctors and 

medical students were often travelling between autopsy rooms and delivery theatres, and that their 

hands carried noticeable odors, despite having been washed.106 

 
104 P.A. Jumaa. “Hand hygiene: simple and complex” International Journal of Infectious Diseases. Vol. 9, no. 1 
(2005): 4. https://doi.org/10.1016/j.ijid.2004.05.005.  
105 World Health Organization. “Historical perspective on hand hygiene in health care” in WHO Guidelines on Hand 
Hygiene in Healthcare. 2009. 9. https://www.ncbi.nlm.nih.gov/books/NBK144013/pdf/Bookshelf_NBK144013.pdf.   
106 World Health Organization. “Historical perspective on hand hygiene in health care” in WHO Guidelines on Hand 
Hygiene in Healthcare. 2009. 9. https://www.ncbi.nlm.nih.gov/books/NBK144013/pdf/Bookshelf_NBK144013.pdf.   
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Semmelweis hypothesized that the doctor’s hands were transmitting particles of disease 

from the autopsy rooms and that handwashing with an antiseptic soap would reduce the rates of 

infection and death.  Semmelweis implemented and monitored handwashing in one of his clinics 

in the 1850s and saw the mortality rate dip down dramatically.107  Despite the successful outcome 

of this theory, handwashing faced difficulty catching on.  People were insulted by the suggestions 

that they were covered in germs and his fellow medical professionals were outraged that 

Semmelweis’ theory positioned their hygiene among that of the ‘filthy’ working class people.108 

Tragically, Semmelweis spent his final days in a mental institution after suffering 

psychologically, as many biographers suspect was a product of his findings failing to catch on.109  

While he finally succumbed to blood 

poisoning, – one of the kinds of disease 

he attempted to eradicate – his legacy 

lives on.  Two short years after his death 

in 1865,  Joseph Lister expanded upon 

his personal practice of antiseptic 

surgery. In 1867, Lister required his 

team to wash with a carbolic acid 

solution to help kill dangerous germs 

[Figure 29]. Subsequently, as germ theory spread and caught on in the healthcare community, so 

did the practice of handwashing.  

 
107 World Health Organization. “Historical perspective on hand hygiene in health care” in WHO Guidelines on Hand 
Hygiene in Healthcare. 2009. 9. https://www.ncbi.nlm.nih.gov/books/NBK144013/pdf/Bookshelf_NBK144013.pdf.   
108 Howard Markel. “Wash Your Hands!”, The Millbank Quarterly, Vol. 93, no. 3 (2015) 450. doi: 10.1111/1468-
0009.12128.  
109 Robert Smith. “Review: The Doctors’ Plague: Germs, Childbed Fever, and the Strange Story of Ignác 
Semmelweis” Journal of the History of Medicine and Allied Sciences, Vol. 60, no. 2 (2005): 232-234. https://doi-
org.myaccess.library.utoronto.ca/10.1093/jhmas/jri028.  

Figure 29. Calvert’s Medical Soap, circa 1920. Courtesy of 
the Dr. Michael A. Chiong Patent Medicine Collection, 
Museum of Healthcare, Kingston.  
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By the mid 19th century, boards of sanitation and public health began to be established to 

promote more healthy living conditions in overcrowded cities.  By the early 20th century, 

advertisements for handwashing soaps targeted people in these overcrowded communities  used 

words like “purity”, “health”, and “virtues of cleanliness” to align handwashing with godliness.  

Other advertisements thoughtfully paired cleanliness and crime prevention by using analogies that 

discussed the ability of soap to clean up the filthy corners of the earth.110   

While soap and handwashing held many benefits to infectious disease eradication, British 

owned cleaning companies also suggested that soap generally could be used to clean up society.  

In Britain, Canada, and other western countries, soap was targeted at working class communities 

who lived in and worked in unhealthy environments.  These working-class citizens also spent a 

large amount of time working outside under the sun, which made their skin darker.111  The 

symbolic associations of soap with washing and being clean were intrinsically tied to washing and 

being white.112  These ideas are demonstrated by this advertisement for Pear’s soap in 1899 and 

other advertisements in popular magazines for North American cleaning products [Figure 30 & 

31]113. In Figure 30, a white lieutenant washes his hands with soap, while a ship drops off soap 

boxes that a white explorer is handing to a dark-skinned man. In Figure 31, children demonstrate 

the cleaning powers of a porcelain bathroom cleaner, with one child demonstrating its use by 

scrubbing a black child.  

 
110 Hardy and Corones. “Dressed to Heal: The Changing Semiotics of Surgical Dress”. 38.  
111 Anne McClintock. 2000. “Soft-Soaping Empire: Commodity Racism and Imperial Advertising.” In The Gender 
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 While underlying racial messages continue to be present in soap and cleaning product 

advertisements, handwashing has nonetheless played an important role in assisting in the 

prevention of the spread of disease.  Handwashing became a regular practice throughout the 20th 

century for both the public and medical communities.  In the 1960s in the United States it was 

recommended that healthcare workers should wash their hands for one to two minutes before and 

after patient contact.114  By the 1970s and 1980s, Canada and the United States, as well as countries 

outside of North America, established standards for handwashing practices in hospitals.115  The 

 
114 P.A. Jumaa. “Hand hygiene: simple and complex” International Journal of Infectious Diseases. Vol. 9, no. 1 
(2005): 4. https://doi.org/10.1016/j.ijid.2004.05.005.  
115 Ibid. 4.  

Figure 30. Pear’s Soap Advertisement “White 
man’s burden”, McClure’s magazine, circa 
1899. Courtesy of the University of Victoria 
Libraries, Omeka Classic. 

Figure 31.  BAB-O Advertisement in The Ladies 
Home Journal, circa November 1931. Courtesy of 
private collection of the author. 
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most intense version of this can be seen in the surgical ward, where the sterile team members 

perform a technical surgical scrub of their hands and arms, as well as proper drying and then don 

protective equipment to minimize any possible risk of infections in surgical patients.116 

Handwashing standards have likewise permeated into the public sphere, with mandatory 

training in nearly all workplaces, as well as signage in education facilities and public 

washrooms.117  However, once infectious diseases have entered the population, even handwashing 

can sometimes be no match for controlling outbreaks.  In these situations when attempts at purely 

preventing the disease has failed, society has turned to quarantines, vaccinations, and medications 

to give people a fighting chance at survival.  

 

Quarantine 

 The practice of quarantining individuals has long been used in effort to curb further spread 

of diseases.  One of the first times it was used in Europe was in the 14th century when the plague 

epidemic arrived on ships in Sicily from the eastern Mediterranean via infected fleas on sailors, 

rats, and cargo.118  The disease decimated populations and killed approximately 20 million people 

worldwide throughout the 14th century.  In Italy, Venice was a major trade port at this time and 

was especially wary of incoming ships believed to be harbouring the disease.  If a ship were 

suspected of bearing the believed miasmic disease, it would have to wait 40 days before any 

passengers or goods could come ashore.    The forty-day waiting period, known as quarantinario, 

 
116 World Health Organization. “Surgical Hand Preparation: state-of-the-art” WHO Guidelines on Hand Hygiene in 
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118 Eugenia Tognotti. “Lessons from the History of Quarantine, from Plague to Influenza A”, Emerging Infectious 
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comes from the Italian word for 40, quarenta.119  Venice additionally opened the first permanent 

plague hospital or quarantine centre in 1423 on a small island nearby the mainland, Santa Maria 

di Nazareth.120 

 Nearby European city centres, including Pisa, Genoa, and Marseilles, adopted the Venetian 

quarantine practice over the next century in an attempt to prevent the spread of the plague.121  The 

first quarantine regulations in England were developed in 1663 and required that suspected plague 

ships be confined on the Thames.122  Across the ocean in North America, quarantines were 

introduced as a safety measure when European colonists arrived, carrying infectious diseases such 

as smallpox, typhoid, and cholera.  In 1738, New York city established a quarantine station on 

Bedloe’s Island (now Liberty Island) to protect New Yorkers from diseases like smallpox and 

other fever bearing spreads.123 

Throughout the next several hundred years, quarantines and the related concepts of 

cohorting and isolation became regular practice to control the outbreak of certain types of diseases.  

These practices are primarily employed to mediate diseases that are infectious by way of routine 

contact, rather than diseases which are transferred by blood.124  Many of these particularly 

infectious diseases are those which are spread by the droplet expulsion when infected people are 

talking, sneezing, coughing, and even breathing.  These diseases have historically been subject to 

quarantines because they are particularly difficult to control and they can spread quickly in 

populated areas. 
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The way in which quarantine practices are enforced has changed a great deal.  While 

hospitals and quarantine centres were used to isolate large outbreaks in one location – like the 

plague centres in Europe and the tuberculosis hospitals in Canada – other people have often been 

forced to quarantine within their own homes.  Through outbreaks of infectious diseases in the 19th 

and 20th centuries including cholera, measles, scarlet fever, smallpox, whooping cough, and polio,  

Boards of Health would require infected people to stay within their homes and place notices on 

their doors, warning visitors of the presence of the disease. [Figure 32–35].  These notices were 

Figure 32. Paper Scarlet Fever (quarantine notice) 
indicating presence of scarlet fever, circa 1920-
1929. Courtesy of the Dr. Michael A. Chiong Patent 
Medicine Collection, Museum of Healthcare. 
 

Figure 33. Small Pox (quarantine notice) cloth 
sign, circa 1900-1930. Courtesy of Parks 
Canada Agency Pharmacy Collection, Museum 
of Healthcare. 

Figure 34. Typhoid Fever (quarantine notice), 
circa 1910-1930. Elaine McShane Collection, 
Museum of Healthcare, Kingston. 

Figure 35. Measles (quarantine notice), circa 
1930-1950. Elaine McShane Collection, Museum 
of Healthcare, Kingston. 
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seen as a way to separate the ill from the healthy and  prevent the disease from spreading to the 

outside population.  However, not everyone would follow the rules [Figure 36].    

 The signs were a 

desperate measure implemented 

by  public health to protect 

citizens from disease.125    In an 

era before social media, texting, 

and mass news reporting, this 

method allowed visitors to be 

warned against entering these 

homes.  However, door postings 

like these fazed out of practice in 

the mid-20th century, which is in 

part due to the privacy concerns 

that are brought on by public 

signage.  They were problematic 

socially and ethically because 

they outed people in the 

community for their illnesses.   

These ethical dilemmas were very similar to those faced by citizens during the 14th century 

Plague.  Early quarantines during the Plague, for example, targeted minority groups, including 

 
125 Margaret Atwood. “Growing up in Quarantineland: Childhood nightmares in the age of germs prepared me for 
coronavirus” The Globe and Mail, March 28 2020. https://www.theglobeandmail.com/opinion/article-growing-up-
in-quarantineland-childhood-nightmares-in-the-age-of-germs/.   

Figure 36. Photographed by John. H Boyd. Children at Stanley 
Barracks (Toronto) housing under quarantine for polio, breaking 
quarantine and playing with other children, circa August 6 1947. 
Courtesy of City of Toronto Archives.   
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Jewish populations, merchants, and persons with leprosy.  These quarantines barred them from 

certain areas of town and forced them to stay within their homes, even if they did not have the 

disease.126  Quarantine signs, while hung on closed doors, opened up the floodgates for similar 

issues of racial and cultural stereotyping that resulted in social alienation and public shaming. 

In the modern day, citizens are expected to follow the quarantine rules, which are laid out 

by varying governing bodies.  In Canada, the Quarantine Act was brought into law in 2005 

following the SARS outbreak in Toronto.  An update to the quarantine regulations from the late 

19th century, this act gives the Government of Canada the power to implement measures to try and 

prevent the introduction and spread of communicable diseases.127  The modern-day use of 

quarantine techniques in this act include placing restrictions upon large gatherings and public 

distancing measures.  While the Government no longer posts signs on people’s doors regulating 

quarantine, people are instead asked to be socially responsible and follow the outlined government 

plans.  If they do not, people in Ontario in 2020, for example, can face fines up to $750, 000 and 

up to six months in jail if the rules of quarantine are broken.128  

 

Vaccinations & Medications 

Using PPE, encouraging proper hygiene, and imposing quarantines is not always enough 

to prevent the spread of a particular disease. The advancements of virology and germ theory by 

scientists in 19th century, including those mentioned in Part One, like Louis Pasteur, paved the way 
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for the development of medical interventions to assist in managing diseases.  Vaccines work by 

introducing a weakened version of the disease into the body and teaching the body to respond to 

it as if it were the real germ.  By doing this, the immune system remembers the germ and how to 

destroy it before it has the chance to make the person sick.129  The development of antibiotics and 

other medications also became integral to managing diseases, allowing people to survive the 

illnesses even if they do not have vaccinations. 

In 1796, English scientist Edward Jenner 

(1749-1823) began work on the world’s first 

vaccine for smallpox by using material from 

cowpox to create immunity.130  Cow pox is an 

uncommon viral disease that cows get in their 

udders and humans can contract it on their hands 

through direct contact. When transferred to 

humans, it resembles a very mild version of 

smallpox.131 Jenner’s experiments were 

considered a vaccination because the material used 

came from cow pox, the Latin words of which are Variolae vaccinae.  Jenner observed 15 people 

who had cowpox and then when later subject to smallpox, did not contract the disease.132   

 
129 Immunize British Colombia. “How do Vaccines Work”, ImmunizeBC, Vaccine Basics. Last updated March 19 
2020. Accesed July 8 2020. https://immunizebc.ca/how-do-vaccines-work.  
130 Alfredo Morabia. “Edward Jenner’s 1798 report of challenge experiments demonstrating the protective effects of 
cowpox against smallpox”, Journal of the Royal Society of Medicine. Vol 111, no. 7 (2018): 255.   
131 The College of Physicians of Philadelphia. “Protection by Cowpox Infection”, The History of Vaccines. 
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132 Morabia. “Edward Jenner’s 1798 report of challenge experiments demonstrating the protective effects of cowpox 
against smallpox”. 255.   

Figure 37. Smallpox Vaccine (glycerinated), circa 
1978-1979. Courtesy of the Museum of Healthcare, 
Kingston.  
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He theorized that the pus from blisters on the cows’ udders that was transferred onto the 

hands of milkmaids protected them against the cow pox disease.  Jenner developed his vaccine for 

smallpox and sent it to his medical acquaintances.  By the year 1800, Jenner’s vaccine had reached 

most European countries – though not without skepticism and resistance.133 Over the next 200 

years, the vaccine was modified and developed to be safer and more efficient, with an approved 

vaccination first coming to Canada in 1953 [Figure 37].  By May 8th 1980, the World Health 

Organization declared the disease had been eradicated.134 

Louis Pasteur (1822-1895) started to improve upon the ideas developed by Jenner when he 

conducted his work on chicken cholera in 1879.  Using the same method as Jenner, Pasteur 

inoculated healthy chickens with the cholera bacterium but had accidentally used an older culture 

that was significantly weakened.135  The chickens that were inoculated with the old, weakened 

bacterium did not become infected by the disease when they later came in contact with the real 

version.  Notably, he also observed that some of the chickens surviving the disease that had not 

been inoculated were still excreting virulent bacteria, which made them healthy carriers – a concept 

that is a mysterious and large issue with modern day infectious disease epidemics.136 

Pasteur also developed vaccinations for anthrax in cattle in 1876 and the first vaccine for 

humans affected by rabies in 1885.137  Pasteur dubbed these weakened diseases the title of 

“vaccines”, paying tribute to the work of Edward Jenner nearly one hundred years earlier.138  
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Throughout the 20th century, additional infectious disease vaccines were developed for yellow 

fever (1937), polio (1955), measles (1963), mumps (1967), and rubella (1969).139  Under some 

conditions, these vaccines are now even mandatory [Figure 38]. 

In Canada, the Provincial governments are responsible for the regulation of vaccinations.  

In Ontario in 1990 it became mandatory under the Ontario's Immunization of School Pupils Act 

(OISPA) for children attending publicly funded schools to have proof of immunization against 

diphtheria, tetanus, polio, measles, mumps, rubella, meningococcal disease, pertussis (whooping 

cough), and varicella (chickenpox).140  Additional vaccinations for travel outside of Canada and 

 
139 Laura Rosenberger, Lin Riccio, Kristin Campbell, Amani Politano, and Robert Sawyer. “Quarantine, Isolation 
and Cohorting: From Cholera to Klebsiella”, Surgical Infections, Vol. 13, no. 2 (2012): DOI: 10.1089/sur.2011.067  
140 Ontario Ministry of Health. “Immunization requirements for school attendance: information for health care 
providers”, Vaccines, Immunization. Last updated July 4 2018. Accessed July 13 2020.    

Figure 38. Snap-shot of a nurse giving a young boy a vaccination at a public health clinic, circa 1930-1960. 
Courtesy of the Canada Department of Manpower and Immigration, Library and Archives Canada. 
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seasonal, optional influenza vaccines also play a large role in mitigating disease contraction, but 

are not typically required in Canada by law.   

Influenzas provide a different 

challenge for vaccine developers.  While 

some viruses like measles, hepatitis, and 

pertussis do not change over time, the 

influenza virus does.  The virus adapts and 

mutates in order to survive in the human body 

and is thus not eliminated.  The virus does this 

by mutating its genome, which means that the 

influenza virus is always changing.  This 

means that there are hundreds of different 

types of influenzas that each require slightly 

different vaccines [Figure 39].141   

The first human influenza virus 

(Influenza A) was isolated in 1933 in 

ferrets.142 However, a different influenza 

virus was discovered and isolated in 1940, 

known as Influenza B.143  Over the 20th 

century, virologists established a classification and naming system for the hundreds of variations 

 
141 Centers for Disease Control and Prevention. “Types of Influenza Viruses”, Seasonal Influenza, About Flu. Last 
updated November 2019. Accessed July 13 2020.  https://www.cdc.gov/flu/about/viruses/types.htm. 
142 Claire Hannoun. “The evolving history of influenza viruses and influenza vaccines”, Expert Review of Vaccines, 
Vol. 12, no. 9 (2013): 1087. DOI: 10.1586/14760584.2013.824709. 
143 Ibid. 1086.  

Figure 39. Influenza Virus Vaccine, circa 1970. 
Courtesy of the Parke-Davis Collection, Museum of 
Healthcare. 
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of influenza.  This naming system separates the influenzas into categories A-D, with additional 

notes on the place of origin, strain, and virus subtype.144   

The unpredictability of influenza viruses continues to be a problem because no one can be 

100% certain of which influenza will be dominant each year.145  Influenza centres around the world 

study the active influenzas and trends throughout the year and from that, they make a prediction 

upon which ones they believe are most likely to be dominant during the upcoming fall flu season.  

This means that sometimes the influenza vaccine for the modern day will include small amounts 

of the weakened viruses from years past – including the Influenza of 1918.146  

 However, vaccines are not produced for all infectious diseases.  Sometimes vaccines do 

not work against certain viruses, while others are too complex for virologists to develop a vaccine 

before the disease has run its course.  In these instances, scientists have developed various 

medications to treat disease symptoms.  Anti-biotics are useful in assisting in treating bacterial 

infections, but these were not of any use for Influenzas or HIV.147  The first anti-viral, idoxuridine, 

was approved for humans in 1963 and was used to treat viral infections of the eye.148  Antivirals 

like these can allow one to survive a disease that cannot be cured.  

 
144 Centers for Disease Control and Prevention. “Types of Influenza Viruses”, Seasonal Influenza, About Flu. Last 
updated November 2019. Accessed July 13 2020.  https://www.cdc.gov/flu/about/viruses/types.htm.  
145 Hannoun. “The evolving history of influenza viruses and influenza vaccines”. 1086. 
146 Centers for Disease Control and Prevention. “Selecting Viruses for the Seasonal Influenza Vaccine” Influenza, 
Prevent Flu. Last Updated September 2 2018.  Accessed July 22 2020. https://www.cdc.gov/flu/prevent/vaccine-
selection.htm.    
147 Mohammed Bule, Fazlullah Khan, and Kamal Niaz. “Antivirals: Past, Present, and Future”, Recent Advances in 
Animal Virology, Online (June 2019): 425-446. doi:10.1007/978-981-13-9073-9_22.  
148 Ibid. 440.  
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 However, for as long as vaccines and medical treatments have existed, people have 

opposed their use. “Anti-Vaxxer’s”, as they are called today, emerged during the time of Jenner’s 

inoculation against smallpox in the early 1800s.  The UK rolled out two Vaccination Acts in 1840 

and 1853 that required that a significant portion of the community had to be vaccinated, in an effort 

to control the outbreak of smallpox. 149  These laws also penalized those refusing to comply.  Anti-

vaccination leagues continued to sprout up in the UK and across the world throughout the 20th 

century, claiming that these vaccination acts were invasions of personal liberty [Figure 40].150  

Hindu, Protestant, Jewish Orthodox, and Jehovah’s Witness communities have had religiously 

 
149 Eve Dubé, Maryline Vivion, and Noni MacDonald. “Vaccine hesitancy, vaccine refusal and the anti-vaccine 
movement: influence, impact, and implications”, Expert Review of Vaccines, Vol. 14, no. 1 (2015): 100. DOI: 
10.1586/14760584.2015.964212.  00 
150 Ibid. 100.  

Figure 40. Anti-Vaccination Rally at City Hall, circa 1920. Courtesy of City of Toronto 
Archives, Fonds 1244, Item 2517.   
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founded oppositions to some vaccinations, such as the Measles, Mumps, and Rubella (MMR) 

vaccine, because it was derived from the cells of aborted fetal tissue – Hindu, Protestant, Muslim, 

and Jewish communities are generally opposed to abortion for moral reasons based on religious 

teachings. Individuals with these beliefs could cite religious reasons for filing vaccine 

exemptions.151  

Vaccination nonetheless gained widespread acceptance in higher income countries in the 

1950s and 1960s as vaccines were developed for the crippling disease, poliomyelitis. While 

opposition to vaccination still existed, parents widely accepted the benefits of vaccines that 

prevented disease out- breaks, illnesses, and deaths.152		In more recent history, the anti-vaccination 

movement was re-energized by former British doctor, Andrew Wakefield, who published a study 

in 1998 that claimed the measles, mumps, and rubella (MMR) vaccine contributed to the 

development of autism in young children.153  Wakefield’s paper was quickly discredited for it’s 

completely flawed and unethical research methods, but many people continue to hold on to their 

concerns with the MMR vaccine.  Even after later studies have thoroughly debunked any link 

between MMR vaccines and autism, vaccination rates have dropped throughout the world, while 

measles outbreaks have gone up.154 

 

 

 

 
151 Azhar Hussain, Syed Ali, Madiha Ahmed, and Sheharyar Hussain. “The Anti-vaccination Movement: A 
Regression in Modern Medicine”, Cureus, Vol. 10, no. 7 (2018): 4. DOI: 10.7759/cureus.2919.   
152 Dubé, and MacDonald. “Vaccine hesitancy, vaccine refusal and the anti-vaccine movement: influence, impact, 
and implications”. 100.  
153 Hussain, Ali, Ahmed, and Hussain. “The Anti-vaccination Movement: A Regression in Modern Medicine”. 2.  
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Part 3: Canada’s implementation of PPE and Prevention Strategies: 
Tuberculosis, 1918 Influenza, SARS, and COVID-19 
 
 Throughout Canadian history there have been a significant number of infectious diseases 

that have had health officials implementing a variety of preventative equipment’s and strategies.  

Some of these diseases include anthrax, cholera, diphtheria, Ebola, hepatitis, HIV/AIDS, malaria, 

measles, MERS, plague, rabies, rubella, smallpox,  typhoid, and zika.  However, this section will 

be focusing only on just four diseases – tuberculosis, 1918 Influenza, SARS, and COVID-19.  

These diseases are all respiratory illnesses that have similarities to one another and responses to 

each of these diseases has come to affect the way the subsequent others have been treated. They 

have also been very prevalent in Canada and have well documented histories in Ontario.  With 

each disease, Canada has implemented management strategies and plans to stop the spread.  From 

strategies like quarantines and medications, to the wearing of masks and gloves, this section tells 

the story of how Canada has adapted to fight Tuberculosis, 1918 Influenza, SARS, and COVID-

19. 

 
Tuberculosis  
 

Tuberculosis has existed for nearly as long as people have, with the earliest evidence of the 

disease dating back to over 17, 000 years ago.  The disease came to Canada when Europeans 

arrived in North America in the 17th century and remains prevalent in the country today.  By 

Confederation, tuberculosis was the leading cause of death in the country.155  Robert Koch isolated 

the bacterium causing tuberculosis in 1882 in cattle but did not originally believe that it was related 

 
155 Canadian Public Health Association. “History of Tuberculosis”, Resources and Services, 12 Great Achievements. 
Last modified 2019. Accessed August 3 2020.  https://www.cpha.ca/history-tuberculosis.  
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to human tuberculosis.  However, a large percentage of humans were contracting tuberculosis from 

milk sources.  Once pasteurization of milk became a standard practice in the early 1900s, the rate 

dropped significantly.   

Koch’s discovery that tuberculosis was caused by bacteria was integral to proving that it was 

an infectious disease.  One of Koch’s colleague, Carl Flügge, discovered that the infection was 

spread from microorganisms that were expelled from the respiratory tract.  As mentioned in 

Chapter 1 and 2, Flügge developed his droplet theory of infection in 1899, which proved that the 

microorganisms causing tuberculosis are expelled as droplets from the respiratory tract.156  As 

discussed earlier, Flügge’s work prompted the creation of the surgical mask and its use by various 

healthcare practitioners. 

Canada has primarily employed quarantine methods in an effort to control the spread of 

tuberculosis and provide treatment for those afflicted.  Canada developed institutions called 

sanatoriums, which were plentiful across the country – in 1953 there were 101 sanatoriums and 

over 19 000 beds in the country for tuberculosis patients.157 The most popular treatment that was 

implemented in the first half of the 20th century at these places focused on “fresh air”.  Infected 

peoples were isolated in specialized hospitals and were provided with rest, nutritious food, fresh 

air, education and rehabilitation.158  The first tuberculosis sanatorium in Canada and the third in 

the entire world was opened in 1897 in Gravenhurst, Ontario as the Muskoka Cottage Sanatorium, 

pioneered by Mr. William Gage [Figure 41].   

 
156 Hare. “The Transmission of Respiratory Diseases”. 222.  
157 Stefan Grzybowski and Edward Allen. “Tuberculosis 2: History of the disease in Canada”, Canadian Medical 
Association Journal, Vol. 160, no. 7 (1999): 1026.  
158 Ibid. 1026.  
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 Mr. William Gage was a Toronto-based publisher and dedicated his money to contribute 

to the establishment of many sanatoriums in Ontario.  Like other sanatoriums at the time, the 

Muskoka Cottage Sanatorium was an expensive option for patient treatment and was inaccessible 

to many Canadians who could not afford the dollar-a-day care (Free healthcare had not yet been 

enacted).  To meet the need of the many, William Gage established the first free sanatorium in the 

world in 1902 – the sister sanatorium to the Muskoka Cottage, known as the Muskoka Free 

Hospital for the Consumptives [Figure 42].159 

 
159 Toronto Public Library. “Ontario’s First Sanatorium”, Local History and Genealogy, Ontario’s Tuberculosis 
Sanatoriums, 1897-1960. Last updated April 24 2019. Accessed August 3 2020.  

Figure 41. Muskoka Cottage Sanatorium, circa 1906. Courtesy of the University of Health Network – 
Academy of Medicine Collection, Museum of Healthcare.  
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In Toronto, Ontario, sanatoriums were more unconventional.  While sanitoriums were 

prevalent in areas north of the large city centre, such as Muskoka, Toronto had a large population 

and needed to provide quarantine options within the city.  Toronto’s Free Hospital for 

Consumptives, also known as the Weston Sanatorium, opened in 1904 in a wooded area near the 

Humber River.160  This unique centre provided treatment for tuberculosis patients in both the main 

hospital building as well as converted, outdated, horse-drawn Toronto streetcars as patient 

pavilions.161  

 
160 P. Wilton. “The Toronto Free Hospital for the Consumptive Poor”, Canadian Medical Association Journal, Vol. 
146, no. 10 (1992): 1812-1814. PMCID: PMC1488685. 
161 Toronto Public Library. “Ontario’s First Sanatorium”, Local History and Genealogy, Ontario’s  Tuberculosis 
Sanatoriums, 1897-1960. Last updated April 24 2019. Accessed August 3 2020.  

Figure 42. Muskoka Free Hospital for Consumptives, circa 1902. Courtesy of the University of Health 
Network – Academy of Medicine Collection, Museum of Healthcare.  
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The streetcars were painted white and 

remodelled with beds, stoves, and desks 

[Figure 43 & 44].  Other treatments for 

tuberculosis were also developed.  By the 

1930s, doctors performed collapse therapy, in 

which a portion of the lung would be collapsed  

in effort to give it a rest and a chance to repair.  

It was thought that if the oxygen was cut off to 

the lung, it would also be cut off to the 

tuberculosis bacteria.162 These collapse 

therapies were also quite dangerous and by the 

early 1950s, a new and better treatment for 

tuberculosis arose in the form of antibiotics.  

In 1946, Selman Waksman, Elizabeth Bugie, 

and Albert Schatz developed streptomycin, 

which was the first antibiotic that could kill the 

tuberculosis bacterium.163   

Streptomycin was followed by a 

barrage of other antibiotic treatments including isoniazid, pyrazinamide, cycloserine, ethionamide, 

ethambutol, and rifampicin, all of which helped to transform the diagnosis of tuberculosis from a 

 
162Centers for Disease Control and Prevention. “History of World TB Day”, Tuberculosis. Last updated December 
12 2016. Last updated August 3 2020. https://www.cdc.gov/tb/worldtbday/history.htm.   
163 Centers for Disease Control and Prevention. “History of World TB Day”, Tuberculosis. Last updated December 
12 2016. Last updated August 3 2020. https://www.cdc.gov/tb/worldtbday/history.htm.   

Figure 44. Interior of Street Cars, Toronto Free 
Hospital for Consumptives, circa 1905. Courtesy of 
the University of Health Network – Academy of 
Medicine Collection, Museum of Healthcare.  
  

Figure 43. Discarded Street Cars, Toronto Free 
Hospital for Consumptives, circa 1906. Courtesy of 
the University of Health Network – Academy of 
Medicine Collection, Museum of Healthcare.  
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death sentence to a curable disease.164  The antibiotic route appeared to be the fix to the tuberculosis 

problem, until the emergence of drug resistant tuberculosis later in the 20th century.  This happens 

when tuberculosis patients are not treated for long enough, when they do not take prescribed 

medications properly, or when they do not receive the right drugs.165  To treat tuberculosis in the 

modern era, medical professionals carefully design complex treatment regimens that combine 

multiple antibiotics to avoid the impact of drug resistant tuberculosis mutations.166 

In 1979, the Centers for Disease Control and Prevention (CDC) recommended that people 

with tuberculosis wear surgical masks to prevent transmission, especially with cases that are drug 

resistant.167  In 1994, the CDC established a hierarchy of infection control measures for 

tuberculosis, which consisted of administrative controls and personal respiratory protection to be 

used by health care workers when they enter areas where the air may contain aerosolized 

tuberculosis bacterium.168  In the modern day, healthcare workers wear the N95 disposable particle 

respirators when treating patients with tuberculosis.169   

Tuberculosis, like many of the infectious diseases brought to Canada, has had a particularly 

detrimental effect on Indigenous communities.  For example, in the 1950s, tuberculosis was 

endemic in the North and it is estimated that approximately 1/3 of the Inuit population was infected 
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165 Government of Canada. “Multi-Drug Resistant Tuberculosis (MDR-TB)”, Diseases, Disorders, and Injuries. Last 
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167 Centers for Disease Control and Prevention. “Infection Control and Prevention”, Fact Sheets, Publications and 
Products, Tuberculosis. Last updated November 12 2014. Accessed August 21 2020. 
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108-135. Washington, DC: National Academy Press, 2001. 
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https://www.cdc.gov/tb/publications/factsheets/prevention/rphcs.htm.    



 61 

by it.170 When tuberculosis entered Inuit communities it spread very quickly due to the close 

quartered living of families.  Up North, there was also little available medical treatment.  The 

Canadian government decided that the best course of action was to assess those needing care and 

bring them back to the south for treatment.  Throughout the 1950s and 1960s, the government sent 

a ship called the C.D. Howe to travel with medical and administrative staff on board, gather Inuit, 

assign them a number, and forcibly take them away for treatment to southern tuberculosis 

sanatoriums.171 

The ship was poorly managed, cramped, and a jarring experience for Inuit who had never 

travelled on a large rig for a long period of time. While the state of the CD Howe itself was 

deplorable, the suffering of Inuit did not end when they exited the ship and received treatment.  

The primary sanatorium that Inuit patients were taken to in Ontario was the Mountain Sanatorium 

in Hamilton, Ontario.  Patients were brought to the sanatoriums and separated from their families, 

often for several years at a time.  Even children and infants diagnosed with tuberculosis were taken 

from their parents and sent out alone on the boat.172  Communication between Inuit and their 

families back home was virtually non-existent, as was any dialogue between Inuit patients at 

sanatoriums and their medical providers who did not speak Inuktitut.173     

The patients would then be treated at the hospital until they were deemed healthy enough 

to return to their homes – if they were able to return.  In earlier years, people with tuberculosis 

relied on the treatment of bed rest, fresh air, and plenty of protein rich foods. At the time the Inuit 

 
170 Government of Canada. “Inuit and the past tuberculosis pandemic”, The Nanilavut Initiative,  Last updated 
March 15 2019. Accessed August 3 2020. https://www.rcaanc-cirnac.gc.ca/eng/1552073333119/1552080794636.  
171 Pat Sandiford Grygier. “A Long Way from Home: The Tuberculosis Epidemic among the Inuit” 89-91. Montreal 
& Kingston: McGill-Queen’s University Press, 1994. 
172 Ebba Olofsson, Tara Holton, and Imaapik “Jacob” Partridge. “Negotiating Identities: Inuit tuberculosis evacuees 
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were being treated in the 1950s, antibiotics were combined with the rest strategy in order to treat 

the disease.174  In many instances, however, Inuit were very ill and their tuberculosis was much 

too advanced for effective treatment.  Many Inuit patients died at the southern sanatoriums (21 

sanatoriums treating Inuit in total) and were buried at the expense of Northern Affairs in paupers’ 

graves in local cemeteries.  A significant number of families in the North were never notified of 

their relatives’ passing and today are still unaware of where their relatives are buried.175 

For Inuit who were successfully treated and cured of tuberculosis, many found their return 

home was extremely difficult.  The lives of young children were especially disrupted by their 

treatment in the south, as many had learned either French or English and had forgotten much of 

their Inuktitut.176  In addition, several of the children and adult patients who returned North were 

not quite returned home.  Despite the fact that they were once again tagged with numbers to denote 

where they were to be delivered [Figure 45], a lack of language services and errors in 

communication resulted in several Inuit being dropped off in remote communities that they did 

not belong to.177  In March 2019, Prime Minister Justin Trudeau offered an official apology to 

Inuit for their mistreatment during the tuberculosis outbreaks in the 1950s and 1960s.  However, 

rates of tuberculosis among Inuit continue to be incredibly high, approximately 290 times higher 

than they are for Canadian born, non-Indigenous people.178  

 
174 Olofsson, Holton, and Partridge. “Negotiating Identities: Inuit tuberculosis evacuees in the 1940s-1950s”. 136.  
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 While tuberculosis is still present in the current era, Canada has learned how to manage 

the disease through a well-developed combination of quarantine and drug treatment.  By 

developing a system of isolation in sanatoriums, quarantining people with tuberculosis has 

significantly reduced its transmission rate.  However, not all infectious diseases have as long of a 

timeline as tuberculosis researchers have had to develop these strict protocols.  Other infectious 

diseases spread much more rapidly and take a great toll on people over a shorter period of time.  

As such, diseases of this kind require a broader effort that combines quarantine strategies with 

widespread use of personal protective equipment.  In the early 20th century, Canada did just this 

by combining preventative strategies like quarantines with PPE in order to combat the 1918 

Influenza. 

Figure 45. Children about to begin their journey back to their home community in the North, at the Mount 
Hope Airport, Hamilton. Courtesy of the Johanna Rabinotiz Collection, Archives of Hamilton Health 
Sciences Corporation and the Faculty of Health Sciences, McMaster University.  
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1918 Influenza  
   
 The 1918 Influenza, more commonly known as the Spanish flu, was an H1N1 strain 

influenza epidemic that emerged during WWI.  The influenza epidemic became known as the 

Spanish flu, not because Spain was the originating location of the outbreak, but because they were 

one of the few countries that was neutral during the war and able to freely report the high numbers 

of influenza deaths.179  While it is unknown exactly where the influenza originated, it is believed 

to have begun in the United States.180  In an effort to maintain a composed, strong front to enemies 

during the war, participating countries tried to play down the truly endemic effects of the flu on 

their soldiers.  While the disease initially arrived in Canada’s port cities on the eastern side of the 

country, it quickly spread with soldiers who carried the influenza.  As soldiers travelled between 

home and war fronts, the disease flourished and infections spread across both among soldier and 

civilian populations. 

The 1918 Influenza came in waves, the first appearing in spring of 1918 and the more 

virulent second and third waves in the fall and winter of 1918-1919.  The disease was unique 

because it targeted healthy, young individuals, rather than those who were older and weaker.  When 

the influenza worsened in the second phase, different levels of Canadian governments made efforts 

to control the spread of the virus.  For example, early in the outbreak, New Brunswick’s Secretary 

of the Provincial Board of Health, Dr. F.H. Wetmore advocated for “. . . the wearing of masks, and 

washing of hands by nurses and attendants, and the care of the sputum”.181   

 
179 Janice Dickin, Patricia Bailey, and Erin James-Abra. “1918 Spanish Flu in Canada”, History, The Canadian 
Encyclopedia. Last updated March 19 2020. Accessed August 17 2020. 
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181 F.H. Wetmore. “Treatment of Influenza”, Canadian Medical Association Journal, Vol. 9, no. 12 (1919): 1075-
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As part of the effort to defend against this spread, the provinces enacted laws on quarantine 

and the wearing of masks.182  During especially epidemic months of October and November 1918, 

the province of Alberta outlawed public gatherings and ordered their citizens to wear gauze masks 

whenever they left their homes.183  Some workers, including healthcare providers, transit workers, 

and people required to continue working with the public were required to wear gauze masks 

[Figure 46 & 47]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
182 Dickin, Bailey, Abra. “1918 Spanish Flu in Canada”. 
183 Ashley Henrickson. “Official Response”, curatorial text from The Pandemic at Home: The 1918-1919 Flu at the 
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Figure 46. Men wearing masks during the Spanish Influenza epidemic, circa 1918. 
Courtesy of Library and Archives Canada.   
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However, there was no common understanding of mask protocols and enforcement of 

wearing the mask.  In Ontario, citizens were not required to wear masks in public, unlike in Alberta 

and several American States.  Toronto’s medical officer of Health, Charles Hastings, did not feel 

that there was enough evidence to warrant the use of the mask. 184  At the same time, the Toronto 

newspaper, The Toronto World, put out numerous advertisements begging citizens to adopt mask 

wearing on their own agenda [Figure 48].185 

In addition to the varying mask protocols to control the outbreak, there were many attempts 

across the provinces and municipalities of Canada to quarantine the infected.  In Halifax, the 

nearby Lawlor Island had historically been used to quarantine those with scarlet fever, yellow 

 
184 Heather MacDougall. “Toronto’s Health Department in Action: Influenza in 1918 and SARS in 2003” Journal of 
the History of Medicine and Allied Sciences, Vol. 62, no. 1 (2006): 68. doi:10.1093/jhmas/jrl042.  
185 “Get Busy with the Masks”, in The Toronto World, Friday October 18 1918, 04 – News.  

Figure 47. Canadian bank of Commerce Employees during Spanish flu epidemic, Calgary, 
Alberta, circa 1918 [NA-964-22]. Glenbow Library and Archives, Archives and Special 
Collections, University of Calgary.  
 



 67 

fever, smallpox, cholera, diphtheria, and 

tuberculosis.  It was once again used during the 

1918 Influenza epidemic as an attempt to 

quarantine the ill, but due to how difficult it was to 

diagnose the flu before it spread, it was not very 

successful.186   

In Toronto, the grounds of Exhibition Place 

– the location of the long running Canadian 

National Exhibition (CNE) – served a unique 

purpose to quarantine soldiers during the 1918 

Influenza.  The grounds of the famous exhibition 

had regularly hosted military demonstrations by 

soldiers during the first world war (1914-1918).187  

However, in the fall of 1918, the  soldiers on the 

exhibition grounds were required to quarantine as a 

precaution against spreading the virus [Figure 

49].188   

 With the exception of a few scatterings of 

large quarantine centres, the provinces and 

municipalities primarily employed varying quarantine measures and laws that tried to keep the 

 
186 Katherine Foxhall. “White Men in Quarantine: Disease, Race, Commerce, and Mobility in the Pacific, 1872” 
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Figure 48. “Get Busy with the Masks” 
advertisement. Courtesy of The Toronto 
World, Friday October 18 1918, 04 – News.  
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sick within their own homes. In some 

municipalities, people with the Influenza had 

placards placed on the front of their homes to 

warn visitors to stay away [Figure 50].  There 

were also other approaches to notify people of 

quarantines - in some areas of the United States, 

for example, people would hang a white scarf, 

handkerchief, or piece of fabric to their door to 

warn neighbours of the presence of the virus.189   

When people were not in quarantine, 

their governments warned them against 

unnecessary use of crowded streetcars and 

gatherings.  While the closures of establishments varied from region to region, the most common 

were schools, theatres, and anything that involved gathering of large groups of people.  In Hamilton 

Ontario, the public health officials declared all schools, seminaries, Sunday schools, dance halls, 

billiard and pool rooms, bowling alleys, theatres, places of amusement, and places for public 

gatherings were to be closed.  Some religious leaders opposed these measures, thinking them 

unnecessary and “un-Christian”. 190  In addition to shuttering various establishments, 

 
189 Kara Goldman. “The White Scarf on the Door: A Life-Saving Lesson from the 1918 Spanish Flu”, STAT, March 
23 2020. Accessed August 17 2020. https://www.statnews.com/2020/03/23/white-scarf-door-lifesaving-lesson-
1918-pandemic/.  
190 Jamie Bradburn. “When the Spanish Flu came to Ontario”, TVO.org, February 15 2018. Accessed August 17 
2020. https://www.tvo.org/article/when-the-spanish-flu-came-to-ontario.  

Figure 49. “Troops at Exhibition are Under 
Quarantine” advertisement. Courtesy of The 
Toronto World, Thursday October 17 1918, 05 – 
News. 
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municipalities lobbied people to 

avoid crowded spaces.  G.R. 

Cruikshank, Windsor’s medical 

officer of health – went so far as to 

state that “Anyone who goes into a 

crowded streetcar and coughs is 

worse than the German Kaiser” 

and “Any child that goes to school 

is worse than any German 

atrocity”.191  

Despite the efforts made to 

combat the 1918 Influenza 

epidemic, approximately 55 000 

Canadians died as a result of the 

disease – the quarantine and face 

mask regulations were 

implemented both too late and 

improperly.  In the few places where people were asked to wear masks in public, they often took 

them off once inside and socializing.192  In response to the criticism of the government’s 

management of the 1918 Influenza epidemic,  in 1919 Canada established the federal Department 

 
191 Ibid. 
192 https://www.pc.gc.ca/en/culture/clmhc-hsmbc/res/doc/information-backgrounder/espagnole-spanish 

Figure 50. Poster issued by the Provincial Board of Health about the 
influenza epidemic, Alberta, circa 1918 [NA-4548]. Courtesy of the 
Glenbow Library and Archives, Archives and Special Collections, 
University of Calgary.  
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of Health to be in charge of matters relating to the preservation and modernization of the healthcare 

system and promotion of the health of Canadians.193 

The 1918 Influenza concluded in the spring of 1920 after a significant proportion of the 

population had recovered or died from the illness, resulting in a type of immunity.  However, the 

end of this great influenza was truly just a precursor to a barrage of respiratory illnesses to come.  

The 20th and 21st centuries came to discover several new illnesses in a family called 

‘Coronaviruses”.  While the majority of these coronaviruses are mild, more deadly strains, like the 

2003 SARS virus and SARS COVID-19, pose a serious threat to humankind.  

 
SARS (Severe Acute Respiratory Syndrome) 
 

Sever Acute Respiratory Syndrome or “SARS” for short, was first identified in September 

2002 in the Guangdong province in southeastern China.194  This viral respiratory illness was 

believed to have emerged in animals and transferred into humans.  At the start, the outbreak was 

primarily centred in Asia, but it quickly spread around the world as travellers moved to and from 

affected areas.  In total, the virus spread to 26 countries, infected approximately 8,096, and leading 

to 774 deaths.195   

When one Toronto woman returned from a trip to Hong Kong at the beginning of March 

2003, Toronto became the epicentre of the outbreak in North America.196  The first case of SARS 

was reported to Toronto Public Health on 9 March 2003.  It was first thought it was a possible case 

of tuberculosis.  However, Toronto Public Health held a press conference on 14 March 2003 and 

 
193 Dickin, Bailey, Abra. “1918 Spanish Flu in Canada”.   
194 Becky Little. “SARS Pandemic: How the Virus Spread Around the World in 2003”, History Stories, History 
Canada. Last updated March 17 2020. Accessed August 17 2020. https://www.history.com/news/sars-outbreak-
china-lessons.  
195 Little. “SARS Pandemic: How the Virus Spread Around the World in 2003”. 
196 MacDougall. “Toronto’s Health Department in Action: Influenza in 1918 and SARS in 2003”. 76.  
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announced its emergency response plan.197  The outbreak spread primarily through hospitals where 

infected individuals went to seek treatment and the infected were primarily hospital staff, patients, 

visitors, travellers, and family members who had close contact with infected peoples.198 

Toronto Public Health worked to try to contact trace and quarantine individuals who were 

believed to have come into contact with the disease.  However, they struggled because they did 

not have a current disease reporting system.  They identified over 23, 300 people as contacts and 

13,374 spent ten days isolated in their homes.  Those in quarantine received phone calls from 

Toronto Public Health staff twice a day to check if they had any symptoms and to find out they 

needed emergency food supplies.199 

Several emergency rooms were closed and many elective hospital treatments were 

postponed [Figure 51]. With the outbreaks primarily emerging from hospitals, the provinces issued 

 
197 Sarah Sanford and S. Harris Ali. “The New Public Health Hegemony: Response to Serve Acute Respiratory 
Syndrome in Toronto” Social Health & Theory, Vol. 3, no. 2 (2005): 106. 
https://doi.org/10.1057/palgrave.sth.8700048.  
198 Government of Canada, National Advisory Committee on SARS and Public Health. “SARS and the Healthcare 
Worker” Chapter 2: Learning from SARS: Renewal of public health in Canada – SARS in Canada: anatomy of an 
outbreak. Last updated November 11 2004.  Accessed August 17 2020. https://www.canada.ca/en/public-
health/services/reports-publications/learning-sars-renewal-public-health-canada/chapter-2-sars-canada-anatomy-
outbreak.html#Worker.  
199 Archie Campbell,  “Lack of Public Health Surge Capacity” in The SARS Commission Interim Report: SARS and 
Public Health in Ontario, April 2005, 147-153. 
http://www.archives.gov.on.ca/en/e_records/sars/report/Interim_Report.pdf.  

Figure 51. Photograph by Mike Cassese of Toronto Emergency Department during 
SARS, circa 2003. Courtesy of Reuters Pictures.  
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directives to increase the infection control precautions, including more cleaning and mandatory 

masks for healthcare workers.  Healthcare workers that were working close with infected people 

were also instructed to avoid public places outside work, avoid close contact with friends and 

family, and wear a mask whenever public contact was unavoidable.200  The Ontario government 

worked diligently with the City of Toronto to implement strict regulations to mitigate any further 

spread of the disease.  

SARS prompted public health officials to examine the importance of the confidentiality of 

patient information.  While door signs warned visitors of the presence of the disease in past 

outbreaks, such as Polio, 1918 Influenza, and Small-pox, infected SARS patients were often 

publicly identified with their full names, for all people to see and know.201  Throughout the SARS 

outbreak, the virus was commonly referred to as the ‘Chinese Disease’ – and this often resulted in 

the racial profiling of Asian Canadian communities in the media, boycotts of Asian-owned 

businesses, and an overall racist reaction.202  While restaurants and businesses did not close in 

Toronto due to SARS, one could have been mistaken if they had taken a walk through Chinatown 

in Toronto’s downtown core.  Businesses in the area were so impacted by the racialized boycotts 

of their businesses that the Prime Minister at the time, Jean Chrétien, dined at a Chinatown 

restaurant in the midst of the outbreak to demonstrate that it was safe to be there and to try to help 

drive up business.203  

 
200 Government of Canada, National Advisory Committee on SARS and Public Health. “SARS and the Healthcare 
Worker” Chapter 2: Learning from SARS: Renewal of public health in Canada – SARS in Canada: anatomy of an 
outbreak. Last updated November 11 2004.  Accessed August 17 2020. https://www.canada.ca/en/public-
health/services/reports-publications/learning-sars-renewal-public-health-canada/chapter-2-sars-canada-anatomy-
outbreak.html#Worker. 
201 Ibid. 213-230.    
https://collections.ola.org/mon/10000/251783.pdf.   
202 Justin Schram. “How Popular Perceptions of Risk from SARS are Fermenting Discrimination” British Medical 
Journal, Vol. 326, no. 7395 (2005): 939. PMCID: PMC1125856. 
203 Brad Mackay. “As SARS toll climbed, so did economic cost to Toronto” Canadian Medical Association Journal, 
Vol. 168, no. 11 (2003): 1456. https://www.cmaj.ca/content/168/11/1456.2. 
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The 2003 outbreak demonstrated a more effective use of quarantines and isolations of 

people than past pandemics, but it was not perfect.  SARS was infectious, but the spread of the 

disease itself was not as endemic as other diseases.  The world was rather unprepared to manage 

the disease, but with quick thinking, public health officials were able to contain it.  As a result of 

the implementation of personal protective equipment and several disease management strategies, 

SARS was contained by 2003, with only a few isolated laboratory outbreaks afterwards among 

scientists working on virus research.204 

 
COVID-19 
 
 The 2003 SARS outbreak is often currently looked upon as the precursor to COVID-19.  

However, the severity and widespread effects of the disease are significantly worse this time.  

Severe acute respiratory syndrome coronavirus 2, SARS-CoV-2, or most commonly, COVID-19, 

emerged in December 2019 out of Wuhan City in the Hubei province of central China.  The disease 

is believed to have spread from animals to humans, most likely from one specific seafood 

market.205  While COVID-19 belongs to the same coronavirus family as SARS, it has spread much 

more quickly and widely across the globe.  As of August 21 2020, COVID-19 has emerged in 215 

countries and territories around the world, with almost 23 million cases and 800,000 deaths 

worldwide.206  

 COVID-19 primarily started to spread as a result of people travelling – some people who 

had symptoms and others who were unknowingly carrying the disease. The incubation period for 

 
204 Little. “SARS Pandemic: How the Virus Spread Around the World in 2003”.   
205 Pengfei Sun, Xiaosheng Lu, Chao Xu, Wenjuan Sun, Bo Pan. “Understanding COVID-19 based on current 
evidence” Journal of Medical Virology, Vol. 92, no. 6 (2020): 548-551. https://doi-
org.myaccess.library.utoronto.ca/10.1002/jmv.25722.  
206 “COVID-19 Coronavirus Pandemic: Coronavirus Cases”, Worldometer. Last updated August 21 2020. Accessed 
August 21 2020. https://www.worldometers.info/coronavirus/#countries.  
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COVID-19 is estimated at anywhere from one to 14 days.  Such a long incubation period, 

combined with the possibility that people can be asymptomatic and spread the disease, helps to 

explain how the disease has spread so rapidly.207  As a coronavirus, COVID-19 is spread by droplet 

infection of the transfer of diseased respiratory droplets from an infected person.  Activities like 

breathing, speaking, coughing, sneezing, can spread COVID-19.208  The disease has spread so 

extensively into society that going into any shared public space has become a concern for infection. 

 Across the world, countries are taking several different routes to protect against COVID-

19.  Initially, people were instructed by local health authorities to focus on handwashing, avoid 

touching their faces, and increase cleaning to keep the spread of the virus down.209 However, this 

was not enough to curb the spread.  Some of the most popular and successful ways to prevent the 

spread are social distancing measures, the use of medical and non-medical face masks, and 

quarantines.  The World Health Organization (WHO) released their standards on social distancing 

of 6-feet early in April, stating that this is the approximate distance that COVID-19 can spread 

through from one person’s respiratory droplets to another person.210   

The WHO provided confusing information at the start of the COVID-19 pandemic, stating 

that people need not wear masks face masks if they were healthy .  However, because the virus 

can be present in people who have no symptoms, countries with widespread mask wearing during 

flu and disease outbreaks were showing to be significantly better at flattening the infection curve 

 
207 Stephen Lauer. “The Incubation Period of Coronavirus Disease 2019 (COVID 19) From Publicly Reported 
Confirmed Cases: Estimation and Application” Annals of Internal Medicine, Vol. 172, no. 9 (2020): 577-583. 
https://doi-org.myaccess.library.utoronto.ca/10.7326/M20-0504.  
208 World Health Organization. “How does COVID-19 Spread”, Q&A on Coronaviruses (COVID-19). Last updated 
April 17 2020. Accessed August 21 2020. https://www.who.int/emergencies/diseases/novel-coronavirus-
2019/question-and-answers-hub/q-a-detail/q-a-coronaviruses.  
209 Mamdooh Alzyood. “COVID-19 reinforces the importance of handwashing” Journal of Clinical Nursing, Vol. 
29, no. 15 (2020): 2760-2761. https://doi-org.myaccess.library.utoronto.ca/10.1111/jocn.15313.  
210 Centers for Disease Control and Prevention. “Social Distancing: Keep a Safe Distance to Slow the Spread”, Your 
Health. Last updated July 15 2020. Accessed August 21 2020.  https://www.cdc.gov/coronavirus/2019-
ncov/prevent-getting-sick/social-distancing.html.  



 75 

rate of COVID-19. As a result, the WHO pivoted their stance and masks have become mandatory 

by municipalities across Ontario throughout summer of 2020.211  

In March of 2020, COVID-19 drastically increased and became progressively epidemic in 

larger cities in Ontario.  As a result, all public schools in Ontario closed on March 14, and by 

March 17 the Province declared a state of emergency that ordered the closure of all indoor 

recreational programs, public libraries, theatres, cinemas, private schools, daycares and the 

prohibition of all public gatherings of more than 50 people [Figure 52 & 53].212 By March 24, all 

non-essential businesses were ordered to close and on March 28, public gatherings of groups more 

than 5 people were banned.213 Social distancing is also an excellent precautionary measure because 

it ensures that people who may be unknowingly carrying the disease are less likely to spread it to 

others. 

 
211 Raina MacIntyre. “Community universal face mask use during the COVID 19 pandemic – from households to 
travellers and public spaces” Journal of Travel Medicine, Vol. 27, no. 3 (2020): 2. number. https://doi-
org.myaccess.library.utoronto.ca/10.1093/jtm/taaa056.   
212 Gabby Rodrigues. “Ontario government declares state of emergency amid coronavirus pandemic” Global News, 
March 17 2020. Accessed August 21 2020. https://globalnews.ca/news/6688074/ontario-doug-ford-coronavirus-
covid-19-march-17/.  
213 Tyler Dawson. “COVID-19: Ontario and Quebec order non-essential businesses closed after spike in coronavirus 
totals” National Post, March 24 2020. Accessed August 21 2020. https://nationalpost.com/news/covid-19-ontario-
and-quebec-order-non-essential-businesses-closed-after-spike-in-coronavirus-totals.  

Figure 52. City of Toronto COVID-19 closure 
notice for public parks, circa 2020. Photo 
courtesy of the author.  

Figure 53. Public playground in Toronto, closed due to 
COVID-19, circa 2020. Photo courtesy of the author.  
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Social distancing is now a prevalent precautionary practice across the world and especially 

in Canada.  In mid-March, Canada’s public health agency released guidelines for provincial and 

local health authorities to enforce social distancing in their communities.214  Since this time, social 

distancing has become mandatory across the country and breaking of social distancing can come 

with significant fines, as well as the potential for acquiring and dying of COVID-19.215  While 

methods of enforcement vary from region to region, many places have implemented signage to 

 
214 Maryam Shah. “Coronavirus: What exactly is social distancing? Here’s what experts say” Global News, March 
10 2020. Accessed August 21 2020. https://globalnews.ca/news/6652654/social-distancing-coronavirus/.  
215 City of Toronto. “Enforcement”, COVID-19 Orders and Bylaws. Last updated August 8 2020. Accessed August 
21 2020. https://www.toronto.ca/home/covid-19/covid-19-what-you-should-do/covid-19-orders-directives-by-laws/. 
In the city of Toronto, Fines for violating a provincial order under the Emergency Management and Civil Protection 
Act or the Reopening Ontario Act, 2020 can range from $750 to $100,000, including up to one year in jail.  
 

Figure 54. City of Toronto COVID-19 Social 
distancing sign, circa 2020. Courtesy of the City of 
Toronto.  

Figure 55. City of Ottawa COVID-19 Social 
distancing sign, circa 2020. Courtesy of the 
City of Ottawa.  
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remind public of the social distancing guidelines.  Here are what some of those signs look like in 

Toronto and Ottawa [Figure 54 & 55].  

N-95 face mask and other particle respirators provide the best protection from the COVID-

19 virus.  COVID-19 has also, however, prompted a huge resurgence in non-medical face masks 

and coverings as an attempt to curb the spread of the disease.  While the N-95 masks provide the 

best protection, they are less popular for public usage during COVID due to the availability.  Due 

to how widespread COVID-19 has been, the suppliers of N-95 face masks and other medical and 

cleaning products are not able to produce as many as needed.  Additionally, the N-95 mask must 

be properly fitted in order to work properly and public citizens are not equipped to do this.216   

The pandemic has resulted in significant shortages in medical supplies during the pandemic 

and especially the N-95 mask.  Healthcare workers, who have been on the front lines of defence 

for the virus, were forced to make do with what supplies they had, especially during the first few 

months of the disease in Canada.  Healthcare workers were working long shifts, wearing the same 

disposable respirator for multiple days, and sometimes even wearing garbage bags as a form of 

personal protective equipment.217  Instead of the N-95, citizens are required in many places across 

the world to wear non-medical masks or face coverings when taking transit or in indoor public 

 
216 Stacey Bensen, Debra Novak, Mary Ogg. “Proper Use of Surgical N95 Respirators and Surgical Masks in the 
OR” AORN Journal, Vol. 97, no. 4 (2013): 458-470. https://doi-
org.myaccess.library.utoronto.ca/10.1016/j.aorn.2013.01.015.  
217 Heather Wright. “Doctors call for ‘war-like effort’ to prevent medical supply shortages in Canada” CTV News, 
March 20 2020. Accessed August 21 2020. https://www.ctvnews.ca/health/coronavirus/doctors-call-for-war-like-
effort-to-prevent-medical-supply-shortages-in-canada-1.4861084.  
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spaces [Figure 56 & 57].  While the effectiveness is slightly less, wearing of the non-medical face 

mask still has significant beneficial effects on preventing further transmission.  

 Prior to COVID-19, mask wearing was not common across Canada .  While citizens of 

several countries in Asia wear masks during times of heavy pollution and during cold and flu 

season as an act of common courtesy for others (see page 24), mask wearers were few and far 

between in Ontario.  However , since the implementation of mandatory mask laws, the mask 

demographics have become much more blurred.  People of all types in all careers who enter public 

indoor settings are required by law to wear masks – no one is exempt from the mandatory masking.  

Although, some seem to believe that they are. 

Figure 56. KFL & A Public Health Face 
Covering sign for COVID-19, circa 2020. 
Courtesy of KFL&A Public Health.  

Figure 57.  City of Toronto Mask/Face 
Covering Sign for COVID-19, circa 2020. 
Courtesy of the City of Toronto.  
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 There is an anti-masker movement during this COVID-19 pandemic, similar to the 

resistance faced by Dr. Wu Lien-teh in 1911 during the Manchurian plague.  In the United States, 

there have been spattering’s of die-hard constitutional enthusiasts who claim that wearing a mask 

is a violation of their personal 

freedom.  Some in Ontario and 

across Canada have similar 

thoughts and refuse to wear 

masks. They too state that it is a 

violation of their personal 

freedoms and believe in false 

facts about the negative health 

effects of mask wearing [Figure 

58].  

Governments have taken other measures to try and arrest the spread of the disease.  Early 

on in the pandemic, certain countries with high levels of tourism, like Italy, were the worst hit with 

COVID-19.  As a result, several countries around the world began to systematically cut off tourism 

and non-essential travel routes.  On March 10th, the European Union began to cancel flights from 

Iran, Italy, and South Korea – then centres of large COVID-19 outbreaks. Over the remainder of 

March, Ontario began to ban visits to seniors’ centres and finally closed the borders to non-

essential travel on March 16.218  Canadian citizens were urged by Prime Minister Trudeau to return 

home while they still could.  As outbreaks began to rage across the United States, Canada too 

closed their shared border on March 18th.  Travellers were required to “self-isolate” – that being, 

 
218 Lauren Vogel. “COVID-19: A timeline of Canada’s first wave response”, Canadian Medical Association Journal 
News, June 12 2020. Accessed August 21 2020. https://cmajnews.com/2020/06/12/coronavirus-1095847/.  

Figure 58. An anti-masker, “Hugs Over Masks” protest in Toronto on 
July 7, circa 2020. Source. 



 80 

having to stay inside their homes without contacting anyone else or leaving the house – for 14 days 

upon their return to Canada.219  Throughout the spring and summer of 2020, the provinces and 

territories have strengthened their regulations both on travel and self-isolation, and with 

quarantines.  In Ontario, citizens are required to quarantine if they have any symptoms of COVID-

19 and are urged to get tested.  If one suspects they have come in contact with someone with 

COVID-19, they are to do the same.  If someone tests positive, they are required to stay in their 

homes and quarantine until they receive a negative COVID019 test result.  Violations of any of 

these self-isolation and quarantine acts can result in fines and jail time.220 

 Strategies of prevention and protection are the primary way which COVID-19 is currently 

being fought. There are several different vaccines in the works, but at this time, none have passed 

through all levels of testing.  As the Provinces and Territories have progressed through staged 

returns to everyday life, some things have started to come back – playgrounds, parks, and non-

essential businesses have been permitted to reopen since their initial closures back in March, but 

under strict social public health guidelines.  Large events with crowds, including concerts and 

sporting events are unlikely to return anytime soon, yet schools are slated to reopen in Ontario this 

September.  All the while, masks and social distancing remain mandatory.  With no known 

treatments or medications to treat COVID-19, people must currently rely on strict strategies of 

prevention in order to return to some normalities of life, in order to avoid a greater toll of illness 

and death in a potential second wave this fall. 

 

 

 
219 Ibid.  
220 Michelle McQuigge. “The Quarantine Act explained, as isolation becomes mandatory for some”, CTV News, 
March 25 2020.  Accessed July 3 2020.  https://www.ctvnews.ca/health/coronavirus/the-quarantine-act-explained-
as-isolation-becomes-mandatory-for-some-1.4868457. 
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Conclusion 

 

 From gaining greater understandings of disease transmittance, to developing a face mask 

that can properly protect healthcare workers, scientists have come a long way since the 14th century 

plague.  The early work of Louis Pasteur, Joseph Lister, Robert Koch, and Carl Flügge made a 

substantial move in the early years to ignite the robust disease management strategies present 

today.  Since then, the developments of personal protective equipment, including gloves, face 

masks, and attire have substantially decreased risks for healthcare providers.  Where PPE has not 

been a viable solution, strategies to manage disease spread have also made a significant difference. 

 Over the past two hundred years, Canada has employed all of the current available disease 

management equipment and strategies, with varying successes.  With each disease outbreak, it 

seems that there is something that could have been done better – mask laws, contact tracing, access 

to care, and often, overall preparedness. The way in which societies accept the terms and new 

advances has likewise determined how Canada – and the world – have emerged from epidemics.  

The hesitancy to accept new scientific advice, whether it be masks, gloves, quarantines, or 

vaccinations, has detrimentally affected the dissipation of the epidemics, especially those which 

are incredibly infectious. 

The end to the COVID-19 chapter remains a mystery, but the things that have been learned 

through past pandemics will be what brings this pandemic to a conclusion.  From face masks to 

social distancing and contact tracing to quarantines, the management of diseases in this period of 

time may prove to be more productive to the future of disease protection and prevention than ever 

before.  Or, if the precautions and management strategies are ignored, flouted, or ended too early, 

the disease may become even more detrimental. 



 82 

Bibliography 

 

Adams, Lu Wang, M.D. and Carol A. Aschenbrenner, M.A. and Timothy T. Houle, Ph.D. and 
 Raymond C. Roy, M.D., Ph.D., “Uncovering the History of the Operating Room Attire 
 through Photographs” Anesthesiology, Vol. 124, no. 1 (January 2016): 18-24. 
 https://doi.org/10.1097/ALN.0000000000000932.   
 
Alzyood, Mamdooh. “COVID-19 reinforces the importance of handwashing” Journal of Clinical 
 Nursing, Vol. 29, no. 15 (2020): 2760-2761. https://doi-
 org.myaccess.library.utoronto.ca/10.1111/jocn.15313.  
 
Amsterdamska, Olga. “Historical Bacteriology” in International Encyclopedia of Public Health, 
 206-210. Cambridge: Academic Press, 2017. 
 
American Surgical Association. Ed. J.B. Lippincott Co. “The Use of Gloves in Surgical 
 Operations” Annals of Surgery: A Monthly Review of Surgical Science and Practice, Vol. 
 XXVII (January-June 1898): 224-227.   
 https://archive.org/stream/buffalomedicaljo3918unse/buffalomedicaljo3918unse_djvu.txt.  
 
Atwood, Margaret. “Growing up in Quarantineland: Childhood nightmares in the age of germs 
 prepared me for coronavirus” The Globe and Mail, March 28 2020. 
 https://www.theglobeandmail.com/opinion/article-growing-up-in-quarantineland-
 childhood-nightmares-in-the-age-of-germs/.  
 
Avva Salome and Jordan Konek. “Canada to apologize for treatment of Inuit with tuberculosis in 
 mid-20th century”, CBC News. October 25 2018.  Accessed August 3 2020. 
 https://www.cbc.ca/news/canada/north/tuberculosis-apology-inuit-1.4878043.   
 
Barry, John. “The Site of Origin of the 1918 Influenza Pandemic and its Public Health 
 Implications” Journal of Translational Medicine, Vol. 2, no. 1 (2004): 1-4.  
 https://doi.org/10.1186/1479-5876-2-3.  
 
Belkin, Nathan. “The Evolution of the Surgical Mask: Filtering Efficiency versus Effectiveness”, 
 Infection Control and Hospital Epidemiology, Vol. 18, no. 1 (January 1997): 49-57. 
 doi:10.2307/30141964. 
 
Belkin, N.L. “Is Your OR Giving You the Blues? It Could be Colour”, AORN Journal, Vol. 43, 
 no. 4 (1986): 792-796. DOI:10.1016/s0001-2092(07)68115-0.  
 
Bensen, Stacey, Debra Novak, Mary Ogg. “Proper Use of Surgical N95 Respirators and Surgical 
 Masks in the OR” AORN Journal, Vol. 97, no. 4 (2013): 458-470. https://doi-
 org.myaccess.library.utoronto.ca/10.1016/j.aorn.2013.01.015.  
 



 83 

Berche, Patrick. “Louis Pasteur: From Crystals of Life to Vaccination” Clinical Microbiology 
 and Infection, Vol. 18, no. 5 (October 2012): 1-6.  https://doi.org/10.1111/j.1469-
 0691.2012.03945.x.  
 
Bilson, Geoffrey. “Cholera”, Cholera in Canada, The Canadian Encyclopedia. Last Updated 
 March 4 2015. Accessed May 20 2020. 
 https://www.thecanadianencyclopedia.ca/en/article/cholera.   
 
Bradburn, Jamie. “When the Spanish Flu came to Ontario”, TVO.org, February 15 2018. 
 Accessed August 17 2020. https://www.tvo.org/article/when-the-spanish-flu-came-to-
 ontario.  
 
Bule, Mohammed, Fazlullah Khan, and Kamal Niaz. “Antivirals: Past, Present, and Future”, 
 Recent Advances in Animal Virology, Online (June 2019): 425-446. doi:10.1007/978-
 981-13-9073-9_22.  
 
The Canadian National Exhibition. “A Message Regarding the 2020 CNE”, Home. Last updated 
 May 12 2020. Accessed August 17 2020. https://theex.com/2020-cne-message.  
 
Canadian Public Health Association. “History of Tuberculosis”, Resources and Services, 12 
 Great Achievements. Last modified 2019. Accessed August 3 2020.  
 https://www.cpha.ca/history-tuberculosis.  
 
Centers for Disease Control and Prevention. “History of World TB Day”, Tuberculosis. Last 
 updated December 12 2016. Last updated August 3 2020. 
 https://www.cdc.gov/tb/worldtbday/history.htm.   
 
Centers for Disease Control and Prevention. “Infection Control and Prevention”, Fact Sheets, 
 Publications and Products, Tuberculosis. Last updated November 12 2014. Accessed 
 August 21 2020. https://www.cdc.gov/tb/publications/factsheets/prevention/rphcs.htm.    
 
Centers for Disease Control and Prevention. “Selecting Viruses for the Seasonal Influenza 
 Vaccine” Influenza, Prevent Flu. Last Updated September 2 2018.  Accessed July 22 
 2020. https://www.cdc.gov/flu/prevent/vaccine-selection.htm.    
 
Centers for Disease Control and Prevention. “Social Distancing: Keep a Safe Distance to Slow 
 the Spread”, Your Health. Last updated July 15 2020. Accessed August 21 2020. 
 https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/social-distancing.html.  
 
Centers for Disease Control and Prevention. “Spread and Eradication of Smallpox”, History of 
 Smallpox. Last Updates August 30 2016. Accessed July 13 2020. 
 https://www.cdc.gov/smallpox/history/history.html.   
 
Centers for Disease Control and Prevention. “Types of Influenza Viruses”, Seasonal Influenza, 
 About Flu. Last updated November 2019. Accessed July 13 2020.  
 https://www.cdc.gov/flu/about/viruses/types.htm.  



 84 

Chakraborty, S., & Rhee, K. Y. “Tuberculosis Drug Development: History and Evolution of the 
 Mechanism-Based Paradigm”, Cold Spring Harbor Perspectives in Medicine, Vol. 5, no. 
 8 (2015). https://doi.org/10.1101/cshperspect.a021147.  
 
City of Toronto Archives. “An Infectious Idea: Public Health in Toronto” in 125 Years of Public 
 Health in Toronto. Accessed May 20 2020. https://www.toronto.ca/city-
 government/accountability-operations-customer-service/access-city-information-or-
 records/city-of-toronto-archives/whats-online/web-exhibits/an-infectious-idea-125-years-
 of-public-health-in-toronto/an-infectious-idea-public-health-in-toronto/.  
 
City of Toronto. “Enforcement”, COVID-19 Orders and Bylaws. Last updated August 8 2020. 
 Accessed August 21 2020. https://www.toronto.ca/home/covid-19/covid-19-what-you-
 should-do/covid-19-orders-directives-by-laws/.  
 
The College of Physicians of Philadelphia. “Protection by Cowpox Infection”, The History of 
 Vaccines. Accessed July 22 2020. https://www.historyofvaccines.org/content/protection-
 cowpox-infection.    
 
Condrau, Florin and Michael Worboys. Epidemics and Infections in Nineteenth-Century 
 England. Social History of Medicine, Vol. 22, no. 1 (2009): 165-171. 
 https://doi.org/10.1093/shm/hkp002.  
 
“COVID-19 Coronavirus Pandemic: Coronavirus Cases”, Worldometer. Last updated August 21 
 2020. Accessed August 21 2020. https://www.worldometers.info/coronavirus/#countries.  
 
Dawson, Tyler. “COVID-19: Ontario and Quebec order non-essential businesses closed after 
 spike in coronavirus totals” National Post, March 24 2020. Accessed August 21 2020. 
  https://nationalpost.com/news/covid-19-ontario-and-quebec-order-non-essential-
 businesses-closed-after-spike-in-coronavirus-totals.   
 
Defries, R.D. “Dr. Edward Playter – A Vision Fulfilled” Canadian Journal of Public Health, 
 Vol. 50, no. 9 (September 1959): 368-377. 
 https://www.jstor.org/stable/pdf/41981442.pdf.  
 
“The Development of Public Health in Ontario”. Canadian Public Health Journal, Vol. 26, no. 3 
 (1935): 110-123. 
 https://www.jstor.org/stable/41977197?seq=1#metadata_info_tab_contents.  
 
Dickin, Janice. “Public Health”, History, The Canadian Encyclopedia. Last modified October 8 
 2014. Accessed May 11 2020. https://www.thecanadianencyclopedia.ca/en/article/public-
 health#.] 
 
Dickin, Janice, Patricia Bailey, Erin James-Abra. “1918 Spanish Flu in Canada”, History, The 
 Canadian Encyclopedia. Last updated March 19 2020. Accessed August 17 2020. 
 https://www.thecanadianencyclopedia.ca/en/article/1918-spanish-flu-in-canada.  
 



 85 

“Dominion Bureau of Health,” Canada Lancet 41 (7) (March 1908): 549–50; “A Federal 
 Department of Health,” Canada Lancet 41 (8) (April 1908): 652. 
 https://www.thelancet.com/journals/lancet/issues#decade=loi_decade_182&decade=loi_d
 ecade_190&decade=loi_decade_202.  

Dubé, Eve, Maryline Vivion, and Noni MacDonald. “Vaccine hesitancy, vaccine refusal and the 
 anti-vaccine movement: influence, impact, and implications”, Expert Review of Vaccines, 
 Vol. 14, no. 1 (2015): 99-117. DOI: 10.1586/14760584.2015.964212.   

Edlich, Richard, Charles Woodard, Sheryl Pine, and Kant Lin. “Hazards of Powder on Surgical 
 and Examination Gloves”, Journal of Long-Term Effects of Medical Implants, Vol. 11, 
 no. 1 (2001): 15-27.   
 
Edsall, Geoffrey. “Smallpox Vaccination vs. Inoculation”, Journal of the American Medical 
 Association, Vol. 190, no. 7 (1964): 689-690. doi:10.1001/jama.1964.03070200125036.  
 
Ellis, Harold. “The Evolution of the Surgical Glove”, Journal of the American College of 
 Surgeons, Vol. 207, no. 6 (December 2008): 948-950. https://doi-
 org.myaccess.library.utoronto.ca/10.1016/j.jamcollsurg.2007.11.015.   
 
 Ellis, Harold. “Surgical Gloves”, Journal of Perioperative Practice, Vol. 20, no. 6 (May 31 
 2010): 219-223. doi: 10.1177/175045891002000606. 
 
Filon, Francesca, Letizia Bochdanovits, Chiara Capuzzo, Roberto Cerchi, and Francesca Rui. 
 “Ten years incidence of natural rubber latex sensitization and symptoms in a prospective 
 cohort of health care workers using non-powdered latex gloves 2000–2009”, 
 International Archives of Occupational and Environmental Health, Vol. 87, (2013): 463-
 469. https://doi.org/10.1007/s00420-013-0885-6.  
 
Finkiel, Mario. “Sterilization by Gamma Irradiation”, Tuttnauer, Sterilization Methods. Last 
 modified December 6 2016. Accessed June 15 2020. 
 https://blog.tuttnauer.com/blog/sterilization-by-gamma-irradiation.   
 
Fitzharris, Lindsey. The Butchering Art. New York: Scientific American, 2017. 
 
Foxhall, Katherine. “White Men in Quarantine: Disease, Race, Commerce, and Mobility in the 
 Pacific, 1872” Australian Historical Studies, Vol. 48, no. 2 (2017): 244-263. doi: 
 10.13039/100004440.  
 
“Get Busy with the Masks”, in The Toronto World, Friday October 18 1918, 04 – News. 
 
Godlee, R.J. Lord Lister. London: Macmillan, 1917, 460.  
 
 
 
 



 86 

Goldman, Kara. “The White Scarf on the Door: A Life-Saving Lesson from the 1918 Spanish 
 Flu”, STAT, March 23 2020. Accessed August 17 2020. 
 https://www.statnews.com/2020/03/23/white-scarf-door-lifesaving-lesson-1918-
 pandemic/.  
 
Government of Canada. “Compliance and Enforcement of the Quarantine Act”, Coronavirus 
 disease (COVID-19): Travel Restrictions, exemptions, and advice. Last updated July 1 
 2020. Accessed July 3 2020. https://www.canada.ca/en/public-
 health/services/diseases/2019-novel-coronavirus-infection/latest-travel-health-
 advice.html.  
 
Government of Canada. “Inuit and the past tuberculosis pandemic”, The Nanilavut Initiative,  
 Last updated March 15 2019. Accessed August 3 2020. https://www.rcaanc-
 cirnac.gc.ca/eng/1552073333119/1552080794636.  
 
Government of Canada. “Multi-Drug Resistant Tuberculosis (MDR-TB)”, Diseases, Disorders, 
 and Injuries. Last updated August 17 2020. Accessed August 17 2020. 
 https://www.ccohs.ca/oshanswers/diseases/mdr_tb.html.   
 
Government of Canada. “Respiratory Protections Against Airborne Infectious Agents for 
 Healthcare Workers”, OSH Answers Fact Sheets, Canadian Centre for Occupational 
 Health and Safety. Last updated June 8 2020. Accessed June 8 2020.     

https://www.ccohs.ca/oshanswers/prevention/respiratoryprotection.html.  
 
Government of Canada, National Advisory Committee on SARS and Public Health. “SARS and 
 the Healthcare Worker” Chapter 2: Learning from SARS: Renewal of public health in 
 Canada – SARS in Canada: anatomy of an outbreak. Last updated November 11 2004.  
 Accessed August 17 2020. https://www.canada.ca/en/public-health/services/reports-
 publications/learning-sars-renewal-public-health-canada/chapter-2-sars-canada-anatomy-
 outbreak.html#Worker.  
 
Grayzel, Susan. “Defense Against the Indefensible: The Gas Mask, the State, and British Culture 
 during and after the First World War”, Twentieth Century British History. Vol. 25, no. 3 
 (2014): 418-434. doi:10.1093/tcbh/hwu035.  
 
Grygier, Pat Sandiford. “A Long Way from Home: The Tuberculosis Epidemic among the Inuit”  
 86-132. Montreal & Kingston: McGill-Queen’s University Press, 1994.  
 
Grzybowski, Stefan and Edward Allen. “Tuberculosis 2: History of the disease in Canada”, 
 Canadian Medical Association Journal, Vol. 160, no. 7 (1999): 1025-1028. 
 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1230197/pdf/cmaj_160_7_1025.pdf.  
 
Hanaway, Joseph and Richard Cruess. “Notes: Chapter 4” in McGill Medicine: The First Half of 
 the Century, 1829-1855. 203-204. Montreal & Kingston: McGill University Press, 1996. 
 



 87 

Hannoun, Claire. “The evolving history of influenza viruses and influenza vaccines”, Expert 
 Review of Vaccines, Vol. 12, no. 9 (2013): 1085-1094. DOI: 
 10.1586/14760584.2013.824709. 
  
Hardy, Susan and Anthony Corones. “Dressed to Heal: The Changing Semiotics of Surgical 
 Dress”, Fashion Theory, Vol. 20, no. 1. (2015): 27-49. DOI: 
 10.1080/1362704X.2015.1077653.  
 
Hare, Ronald. “The Transmission of Respiratory Infections” Royal Society of Medicine, Vol. 57, 
 no. 3 (March 1964): 221-230. https://doi.org/10.1177/003591576405700329.  
 
Henrickson, Ashley. “Official Response”, curatorial text from The Pandemic at Home: The 
 1918-1919 Flu at the Galt Museum & Archives. June 2 – October 18, 2018, Lethbridge, 
 AB. https://www.galtmuseum.com/exhibit/pandemic-at-home.  
 
Hochland, Henry. “Nostalgia: The Beatles wear masks to combat smog as they play Ardwick 
 Theatre in 1965” Manchester Evening News, October 1 2016.
 https://www.manchestereveningnews.co.uk/news/nostalgia/the-beatles-manchester-smog-
 mask-11949664.  
 
Hussain, Azhar, Syed Ali, Madiha Ahmed, and Sheharyar Hussain. “The Anti-vaccination 
 Movement: A Regression in Modern Medicine”, Cureus, Vol. 10, no. 7 (2018): 1-8. DOI: 
 10.7759/cureus.2919.   
 
Immunize British Colombia. “How do Vaccines Work”, ImmunizeBC, Vaccine Basics. Last 
 updated March 19 2020. Accesed July 8 2020. https://immunizebc.ca/how-do-vaccines-
 work.   
 
“Implementation and Effects of CDC Guidelines” in Tuberculosis in the Workplace, edited by 
 Marilyn Field, 108-135. Washington, DC: National Academy Press, 2001. 
 
Jueneman, Fred. “The Black Plague” Research & Development; Highlands Ranch, Vol. 40, no. 
 13 (December 1998): 11. https://search-proquest-
 com.myaccess.library.utoronto.ca/docview/205337005?accountid=14771.  
 
Jumaa, P.A. “Hand hygiene: simple and complex” International Journal of Infectious Diseases. 
 Vol. 9, no. 1 (2005): 3-14. https://doi.org/10.1016/j.ijid.2004.05.005.  
 
Justice Archie Campbell,  “Lack of Public Health Surge Capacity” in The SARS Commission 
 Interim Report: SARS and Public Health in Ontario, April 2005, 147-153. 
 http://www.archives.gov.on.ca/en/e_records/sars/report/Interim_Report.pdf.  
 
Justice Archie Campbell,  “Privacy and Disclosure” in The SARS Commission Second Interim 
 Report: SARS and Public Health Legislation, April 2005, 213-230.    

https://collections.ola.org/mon/10000/251783.pdf.   
 



 88 

Kagoma, Yoan, Nathan Stall, Edward Rubinstein, and Douglas Naudie. “People, Planet, and 
 Profits: The Case for Greening Operating Rooms”, Canadian Medical Association 
 Journal, Vol. 184, no. 17 (November 2012): 1905-1911. 
 https://doi.org/10.1503/cmaj.112139.  
 
Kell, Roger, and S. Harris Ali. “The Avian Flu: Some Lessons Learned from the 2003 SARS 
 Outbreak in Toronto” Area, Vol. 38, no. 1 (2006): 107-109. 
 http://www.jstor.com/stable/20004507.  
 
Kelly, John. “Did you know Walt Disney designed the world’s weirdest gas mask?”, The 
 Washington Post, September 12 2018. https://www.washingtonpost.com/local/did-you-
 know-walt-disney-designed-the-worlds-weirdest-gas-mask/2015/09/12/885be808-57d8-
 11e5-8bb1-b488d231bba2_story.html.   
 
Keynes, Geoffrey. “Moyniham of Leeds”. Moyniham Centenary Lecture at the Royal College of 
 Surgeons of England, October 13 1965.  
 
Klibanoff, Eleanor. “A History of Quarantines: From Bubonic Plague to Typhoid Mary” 
 National Public Radio, January 26 2020. 
 https://www.npr.org/sections/goatsandsoda/2020/01/26/799324436/a-history-of-
 quarantines-from-bubonic-plague-to-typhoid-mary. 
 
Kurz, S. G., Furin, J. J., & Bark, C. M. “Drug Resistant Tuberculosis: Challenges and Progress” 
 Infectious Disease Clinics of North America, Vol. 30, no. 2: 2016, 509-522. 
 https://doi.org/10.1016/j.idc.2016.02.010.  
 
Lauer, Stephen. “The Incubation Period of Coronavirus Disease 2019 (COVID 19) From 
 Publicly Reported Confirmed Cases: Estimation and Application” Annals of Internal 
 Medicine, Vol. 172, no. 9 (2020): 577-583. https://doi-
 org.myaccess.library.utoronto.ca/10.7326/M20-0504.  
 
Laufman, Harold, Nathan Belkin, and Kenneth Meyer. “A Critical Review of a Century’s 
 Progress in Surgical Apparel: How Far Have We Come?”, American College of 
 Surgeons, Vol. 191, no. 5 (November 2000): 554-568. doi: 10.1016/s1072-
 7515(00)00706-7.  
 
Lister, Joseph Baron. “The Classic: On the Antiseptic Principle in the Practice of Surgery. 1867” 
 Clinical Orthopaedics and Related Research, Vol. 468, no. 8 (August 2010): 2012-2016. 
 https://doi.org/10.1007/s11999-010-1320-x.  
 
Little, Becky. “SARS Pandemic: How the Virus Spread Around the World in 2003”, History 
 Stories, History Canada. Last updated March 17 2020. Accessed August 17 2020. 
 https://www.history.com/news/sars-outbreak-china-lessons.  
 
Lowry, H.C. “Some Landmarks in Surgical Technique”, Ulster Medical Journal, Vol. 16, no. 2 
 (1947): 102-113. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2479244/?page=11.  



 89 

 
Lucenet Monique. “La peste, fleau majeur – Extraits de la Bibliothèque Universitaire du Paris” 
 (1994). Quoted in Encyclopedia of Infectious Diseases: Modern Methodologies, edited by 
 Michel Tibayrenc. 680. Hoboken: Wiley & Sons Inc, 2007. 
 
MacDougall, Heather. “Toronto’s Health Department in Action: Influenza in 1918 and SARS in 
 2003” Journal of the History of Medicine and Allied Sciences, Vol. 62, no. 1 (2006): 56-
 89. doi:10.1093/jhmas/jrl042.  
 
MacIntyre, Raina. “Community universal face mask use during the COVID 19 pandemic – from 
 households to travellers and public spaces” Journal of Travel Medicine, Vol. 27, no. 3 
 (2020): 2. number. https://doi-org.myaccess.library.utoronto.ca/10.1093/jtm/taaa056.  
 
Mackay, Brad. “As SARS toll climbed, so did economic cost to Toronto” Canadian Medical 
 Association Journal, Vol. 168, no. 11 (2003): 1456. 
 https://www.cmaj.ca/content/168/11/1456.2. 
 
Mackinnon, Steve, and Karen Teeple and Michele Dale. “Municipal Buildings and Amenities” in 
 Toronto’s Visual Legacy: Official City Photography from 1856-present, 81. Toronto: 
 James Lorimer & Company Ltd. Publishers, 2009.  
 
Markel, Howard. “Wash Your Hands!”, The Millbank Quarterly, Vol. 93, no. 3 (2015) 447-454. 
 doi: 10.1111/1468-0009.12128.  
 
Mazumdar, Pauline. “The Dominance of Specificity: Koch and His Adversaries” in Species and 
 Specificity: An Interpretation of the History of Immunology, 68-98. Cambridge: 
 Cambridge University Press, 1995.  
 
McClintock, Anne. 2000. “Soft-Soaping Empire: Commodity Racism and Imperial Advertising.” 
 In The Gender and Consumer Culture Reader. New York: New York University Press, 
 2000. 132.  
 
McKeen, Lawrence. “Medical Sterilization” in The Effect of Sterilization Methods on Plastics 
 and Elastomers, 16-18. Cambridge: Elsevier, 2018.  
 
McQuigge, Michelle. “The Quarantine Act explained, as isolation becomes mandatory for 
 some”, CTV News, March 25 2020.  Accessed July 3 2020.  
 https://www.ctvnews.ca/health/coronavirus/the-quarantine-act-explained-as-isolation-
 becomes-mandatory-for-some-1.4868457.  
 
“Meeting of the International Medical Congress” The Boston Medical and Surgical Journal, Vol. 
 95 (September 14 1876): 328.   
 
Metchnikoff, Elie.  “The founders of modern medicine: Pasteur, Koch, Lister”. Freeport (NY): 
 Books for Libraries Press, 1939. Reprinted 1971. 
 



 90 

Morabia, Alfredo. “Edward Jenner’s 1798 report of challenge experiments demonstrating the 
 protective effects of cowpox against smallpox”, Journal of the Royal Society of Medicine. 
 Vol 111, no. 7 (2018): 255-257.  
 
Murphey, Kirsten. “Trudeau apologizes for ‘colonial,’ ‘purposeful’ mistreatment of Inuit with 
 tuberculosis” CBC News North, March 8 2019. 
 https://www.cbc.ca/news/canada/north/trudeau-apology-tuberculosis-iqaluit-1.5047805. 
 
Mussap, Christian. “The Plague Doctor of Venice”, Internal Medicine Journal, Vol. 49 (2019): 
 671-676. doi:10.1111/imj.14285.   
 
Olofsson, Ebba, Tara Holton, and Imaapik “Jacob” Partridge. “Negotiating Identities: Inuit 
 tuberculosis evacuees in the 1940s-1950s” Études/Inuit/Studies, Vol. 32, no. 2, Franz 
 Boas and the Inuit (2008): 127-149. http://www.jstor.com/stable/42870274  
 
Ontario Ministry of Health. “Immunization requirements for school attendance: information for 
 health care providers”, Vaccines, Immunization. Last updated July 4 2018. Accessed July 
 13 2020.    
 
Ownby, Dennis. “A History of Latex Allergy”, The Journal of Allergy and Clinical Immunology, 
 Vol. 110, no. 2. (2002): 27-32. https://doi.org/10.1067/mai.2002.125336.  
 
Palosuo, Timo, Irini Antoniadou, Finn Gottrup, and Peter Phillips. “Latex Medical Gloves: Time 
 for a Reappraisal”, International Archives of Allergy and Immunology, Vol. 156 (2011): 
 234-246. https://doi-org.myaccess.library.utoronto.ca/10.1159/000323892.  
 
Pengfei Sun, Xiaosheng Lu, Chao Xu, Wenjuan Sun, Bo Pan. “Understanding COVID-19 based 
 on current evidence” Journal of Medical Virology, Vol. 92, no. 6 (2020): 548-551. 
 https://doi-org.myaccess.library.utoronto.ca/10.1002/jmv.25722.  
 
Playter, Edward. “Suggestions for Preventing the Spreading of Infectious and Contagious 
 Diseases” The Sanitary Journal, Vol. 3, no. 9 (November 1878). 
 http://www.canadiana.ca/view/oocihm.8_05173_33/2?r=0&s=1.    

Popović, Ana. “Late Victorian Scientific Racism and British Civilizing Mission in Pears’ Soap 
 Ads” Pulse: The Journal of Science and Culture. Vol. 3 (2015): 99-112. 
 https://www.ceeol.com/search/article-detail?id=674205. 

Rance, Caroline. “48. The Iconic Plague Doctor Costume Protected Those Dealing with  
 Pestilence” in The History of Medicine in 100 Facts, 96-97. Gloucestershire: Amberly 
 Publishing. 2015.  

Riedel, Stefan. “Edward Jenner and the History of smallpox and vaccination”, Baylor University 
 Medical Centre Proceedings. Vol 18, no. 1 (2005): 21-25. 
 doi: 10.1080/08998280.2005.11928028.  
 



 91 

Rockwood, Charles and Don H. O’Donoghue. “The Surgical Mask: It’s Development, Usage, 
 and Efficiency” AMA Arch Surg, Vol. 80, no. 6 (1960): 103-111. 
 doi:10.1001/archsurg.1960.01290230081010.  
 
Rodrigues, Gabby. “Ontario government declares state of emergency amid coronavirus 
 pandemic” Global News, March 17 2020. Accessed August 21 2020. 
 https://globalnews.ca/news/6688074/ontario-doug-ford-coronavirus-covid-19-march-17/.  
 
Roland, Charles. “19th Century Medical Education”, The Canadian Encyclopedia, History of 
 Medicine to 1950. Last modified March 4 2015. Accessed May 20 2020. 
 https://www.thecanadianencyclopedia.ca/en/article/history-of-medicine.  
 
Rosenberger, Laura, Lin Riccio, Kristin Campbell, Amani Politano, and Robert Sawyer. 
 “Quarantine, Isolation and Cohorting: From Cholera to Klebsiella”, Surgical Infections, 
 Vol. 13, no. 2 (2012): DOI: 10.1089/sur.2011.067  
 
Rutala, William and David Weber. “A Review of Single-Use and Reusable Gowns and Drapes in 
 Health Care”, Infection Control and Hospital Epidemiology, Vol. 22, no. 4 (April 2004): 
 248-257. DOI: 10.1086/501895.  
 
Rutty, Christopher PhD, and Sue Sullivan. “Edward Playter, A Leader in Canada’s Sanitary 
 Reform” in This is Public Health: A Canadian History. Ottawa: Canadian Public Health 
 Association, 2010.  
 
Sanford, Sarah and S. Harris Ali. “The New Public Health Hegemony: Response to Serve Acute 
 Respiratory Syndrome in Toronto” Social Health & Theory, Vol. 3, no. 2 (2005): 105-
 125. https://doi.org/10.1057/palgrave.sth.8700048.  
 
Schlich, Thomas. “The Art of Medicine: Why were surgical gloves not used earlier?”, The 
 Lancet, Vol. 386, no. 10000 (September 26 2015): 1234-1235. 
 https://doi.org/10.1016/S0140-6736(15)00271-8.  
 
Schlich, Thomas. “Negotiating Technologies in Surgery: The Controversy about Surgical Gloves 
 in the 1890’s”, Bulletin of the History of Medicine, Vol. 87, no. 2 (2013): 170-197. 
 doi:10.1353/bhm.2013.0026. 
 
Schultz, Myron G. “Robert Koch” Emerging Infectious Diseases, Vol. 17, no. 3 (2011): 547-549. 
 https://dx.doi.org/10.3201/eid1703.101881. 
 
Schram, Justin. “How Popular Perceptions of Risk from SARS are Fermenting Discrimination” 
 British Medical Journal, Vol. 326, no. 7395 (2005): 939. PMCID: PMC1125856. 
 
Science History Institute. “Louis Pasteur”. Historical Biographies. Last modified December 14 
 2017.  Accessed May 15 2020. https://www.sciencehistory.org/historical-profile/louis-
 Pasteur. 
 



 92 

“Section on Surgery: Antiseptic Surgery”, Transactions of the International medical congress of 
 Philadelphia, ed. John Ashhurst, 518-534. Philadelphia: Printed for the Congress, 1876. 
 
Sehdev, Paul and Philip Mackowiak. “The Origin of Quarantine”, ARCANUM. Vol. 35 (2002): 
 1071-2.  
 
Shah, Maryam.“Coronavirus: What exactly is social distancing? Here’s what experts say” Global 
 News, March 10 2020. Accessed August 21 2020. 
 https://globalnews.ca/news/6652654/social-distancing-coronavirus/.  
 
Shooter, R.A., M.A. Smith, C.J.W. Smith. “A study of surgical masks”, British Journal of 
 Surgery, Vol. 47, no. 203 (November1959): 246-249. doi:10.1002/bjs.18004720312. 
  
Smith, Kendall. Louis Pasteur, the Father of Immunology? Frontiers in Immunology, Vol. 3, no. 
 68 (2012). https://doi.org/10.3389/fimmu.2012.00068.  
 
Smith, Robert. “Review: The Doctors’ Plague: Germs, Childbed Fever, and the Strange Story of 
 Ignác Semmelweis” Journal of the History of Medicine and Allied Sciences, Vol. 60, no. 
 2 (2005): 232-234. https://doi-org.myaccess.library.utoronto.ca/10.1093/jhmas/jri028.  
 
Spooner, John. “History of Surgical Face Masks”, AORN Journal, Vol. 5, no. 1 (January 1 
 1967): 76-80. doi:10.1016/S0001-2092(08)71359-0. 
 
Strasser, Bruno and Thomas Schlich. “A History of the Medical Mask and the Rise of 
 Throwaway Culture”, The Lancet, (May 22 2020). https://doi.org/10.1016/S0140-
 6736(20)31207-1.  
 
Sussman, Gordon, Donald Beezhold, and Gary Liss. “Latex Allergy: Historical Perspective”, 
 Methods, Vol. 27, no. 1 (2002): 3-9. https://doi-
 org.myaccess.library.utoronto.ca/10.1016/S1046-2023(02)00045-2.  
 
Tognotti, Eugenia. “Lessons from the History of Quarantine, from Plague to Influenza A”, 
 Emerging Infectious Diseases, Vol. 19, no. 2 (2013): 254–259. 
 https://doi.org/10.3201/eid1902.120312 
 
Toronto Public Library. “Ontario’s First Sanatorium”, Local History and Genealogy, Ontario’s 
 Tuberculosis Sanatoriums, 1897-1960. Last updated April 24 2019. Accessed August 3 
 2020. https://torontopubliclibrary.typepad.com/local-history-genealogy/2019/04/ontarios-
 tuberculosis-sanatoriums-1897-1960.html.   
 
“Troops at Exhibition are Under Quarantine”, The Toronto World, Thursday October 17 1918, 
 05 – News. 
 
Vallery-Radot, René. The Life of Pasteur. Translated by L.R. Devonshire. London: Constable & 
 Company. 1928. 332.  
 



 93 

Waugh, Douglas and Patricia Bailey. “History of Medical Education in Canada”, The Canadian 
 Encyclopedia, Medical Education. Last updated December 16 2013. Accessed May 20 
 2020. https://www.thecanadianencyclopedia.ca/en/article/medical-education.    
 
Wetmore, F.H. “Treatment of Influenza”, Canadian Medical Association Journal, Vol. 9, no. 12 
 (1919): 1075-1080. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1523733/?page=4.  
 
Wilson, Mark. “The Untold Origin of the N95 Mask” COVID-19, Fast Company. Last modified 
 March 24 2020. Accessed June 8 2020. https://www.fastcompany.com/90479846/the-
 untold-origin-story-of-the-n95-mask.  
 
Wilton, P. “The Toronto Free Hospital for the Consumptive Poor”, Canadian Medical 
 Association Journal, Vol. 146, no. 10 (1992): 1812-1814. PMCID: PMC1488685. 
 
Woods, Julia, Raymond Morgan, Frederick Watkins, and Richard Edlich. “Surgical Glove 
 Lubricants: From Toxicity to Opportunity”, The Journal of Emergency Medicine, Vol. 
 15, no. 2 (1997): 209-220. https://doi.org/10.1016/S0736-4679(96)00349-6.  
 
World Health Organization. “Historical perspective on hand hygiene in health care” in WHO 
 Guidelines on Hand Hygiene in Healthcare. 2009. 9. 
 https://www.ncbi.nlm.nih.gov/books/NBK144013/pdf/Bookshelf_NBK144013.pdf.   
 
World Health Organization. “How does COVID-19 Spread”, Q&A on Coronaviruses (COVID-
 19). Last updated April 17 2020. Accessed August 21 2020. 
 https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-
 answers-hub/q-a-detail/q-a-coronaviruses.  
 
World Health Organization. “Surgical Hand Preparation: state-of-the-art” WHO Guidelines on 
 Hand Hygiene in Health Care. 2009. 13. 
 https://www.ncbi.nlm.nih.gov/books/NBK144036/.   
 
Wright, Heather. “Doctors call for ‘war-like effort’ to prevent medical supply shortages in 
 Canada” CTV News, March 20 2020. Accessed August 21 2020. 
 https://www.ctvnews.ca/health/coronavirus/doctors-call-for-war-like-effort-to-prevent-
 medical-supply-shortages-in-canada-1.4861084.  
 
Yang, Jeff. “A quick history of why Asians wear surgical masks in public”, Quartz Media. 
 November 19 2014. https://qz.com/299003/a-quick-history-of-why-asians-wear-surgical-
 masks-in-public/.  
 
Zhongliang Ma and Yanli Li. “Dr. Wu Lien Teh, plague fighter and the father of the Chinese 
 public health system” Protein & Cell, Vol. 7, no. 3 (2016): 157-158.  
 

 



 94 

Appendix of Images 

 

Figure 1. Julien, Henry. Montreal’s Night-Mayor on his Ghostly Rounds (Dedicated to the Board 
of Health), circa 1875, M992X.5.82. The McCord Museum, Montréal. Accessed May 25 2020. 
Rights acquired July 3 2020.  
 
Figure 2. Louis Pasteur. Queen’s University Faculty of Medicine Collection, Museum of 
Healthcare, Kingston. Accessed May 15 2020.   
 
Figure 3. Lord Joseph Lister. University Health Network – Academy of Medicine Collection, 
Museum of Healthcare, Kingston.  Accessed May 15 2020.  
 
Figure 4. Robert Koch, 1895-1910. Science Museum Group Collection, Science Museum, 
London (UK). Accessed May 15 2020.  
 
Figure 5. Carl Flugge, National Library of Medicine, Maryland (USA). Accessed May 15 2020.  
https://collections.nlm.nih.gov/catalog/nlm:nlmuid-101415131-img.  
 
Figure 6. Carbolic Acid, circa 1890-1910, Dr. Ralph and Mrs. Olga Crawford Dental Collection , 
Museum of Healthcare, Kingston. Accessed May 15 2020.  
 
Figure 7. William Canniff, circa 1890, Canadian Medical Association Archive. Accessed May 22 
2020.  
 
Figure 8. Micklethwaite, M.W. Drinking Fountain with common cup, Spadina Avenue at College 
Street. April 26, 1899. City of Toronto Archives, Globe and Mail fonds, Fonds 1266, Item 
117576. Accessed May 22 2020.  
 
Figure 9. Playter, Edward. “Individual Hygiene”, Cover Page in The Sanitary Journal, Vol. 3, 
no. 9 (November 1878). http://www.canadiana.ca/view/oocihm.8_05173_33/2?r=0&s=1.     
 
Figure 10. Playter, Edward. “Suggestions for Preventing the Spreading of Infectious and 
Contagious Diseases” The Sanitary Journal, Vol. 3, no. 9 (November 1878). 
http://www.canadiana.ca/view/oocihm.8_05173_33/2?r=0&s=1.   
 
Figure 11. Habit des Medecins et autres personnes // qui visitent les Pestiferes. Il est de // mairrqun 
de leuant, le masque a les yeux // de crystal, et un long nez rempli de parfums, 1911, print, 21.2cm 
x 11.8cm. Sir William Osler Collection, Museum of Healthcare, Kingston. Accessed May 8 2020.  
 



 95 

Figure 12. Surgical Mask, circa 1910, University Health Network – Academy of Medicine 
Collection, Museum of Healthcare, Kingston.  
 
Figure 13. “Wearing anti plague masks, front and side views”, circa 1910-11. University of Hong 
Kong Libraries. Accessed June 3 2020. https://www.repository.cam.ac.uk/handle/1810/280782.  
 
Figure 14. Surgical Mask, circa 1930-60, University Health Network – Academy of Medicine 
Collection, Museum of Healthcare, Kingston.  
 
Figure 15. “Medical Department - Influenza Epidemic 1918 - Masks for protection against 
influenza. Red Cross workers making anti-influenza masks for soldiers in camp. Boston, 
Massachusetts”, circa 1918. War Department, National Archives and Records Administration. 
Accessed June 5 2020. 
 
Figure 16. Surgical Face mask, circa 2020. Taken from the U.S. Food and Drug Administration 
(FDA).  Accessed June 5 2020. https://www.fda.gov/medical-devices/personal-protective-
equipment-infection-control/face-masks-and-surgical-masks-covid-19-manufacturing-
purchasing-importing-and-donating-masks-during.  
 
Figure 17. The Beatles with Smog masks on before playing at the Ardwick Theatre, Manchester. 
Circa December 7, 1965, Michael Ochs Archive – Reach Licencing, Mirrorpix. Accessed June 5 
2020.  
 
Figure 18. Macpherson Respirator, circa 1915. University Health Network – Academy of Medicine 
Collection, Museum of Healthcare, Kingston.  
 
Figure 19. University Armories, Officers Training, gas mask drill. Circa September 26, 1940. 
City of Toronto Archives, Globe and Mail fonds, Fonds 1266, Item 69233.  
 
Figure 20. N95 Respirator, circa 2020. Taken from Grainger Industrial Supply. Accessed June 12 
2020. https://www.grainger.com/product/3M-N95-3KP43.  
 
Figure 21. Disposable Surgical Gloves, circa 1985-89. University Health Network – Academy of 
Medicine Collection, Museum of Healthcare, Kingston.  
 
Figure 22. Disposable Nitrile Gloves, circa 2020. Taken from Global Industrial Company. 
Accessed June 17 2020.  https://www.globalindustrial.com/p/safety/hands/nitrile-gloves/nitrile-
gloves-exam-grade-powder-free-blue-4-mil-100-box-large.  
 
Figure 23. Surgeons in street clothes and black frocks performing surgery, in Antiseptic Surgery 
and its Principles, Practices, and Results by William Watson Cheyne, circa 1882. Welcome 
Collection, Science Museum (UK).  
 



 96 

Figure 24. Surgical Gown, circa 1921-1930. University Health Network – Academy of Medicine 
Collection, Museum of Healthcare, Kingston.  
 
Figure 25. Surgical Shirt, circa 1980-1982, 981.68.1.1, IMG2012-0386-0001-Dm. The Canadian 
Museum of History.  
 
Figure 26. Surgical Pants, circa 1980-1982, 981.68.1.2, IMG2012-0386-0005-Dm. The Canadian 
Museum of History.  
 
Figure 27. Surgical Shoe Covers, circa 1980-1982, 981.68.1.4 a-b, S95-01599. The Canadian 
Museum of History.  
 
Figure 28. COVID-19 Updates Banner Image, circa 2020. Ontario Nurses’ Association. 
Accessed June 24 2020. https://www.ona.org/news-posts/coronavirus-updates/. 
 
Figure 29. Calvert’s Medical Soap, circa 1920.  Dr. Michael A. Chiong Patent Medicine 
Collection, Museum of Healthcare, Kingston.  
 
Figure 30. Pear’s Soap Advertisement “White man’s burden”, McClure’s magazine, circa 1899. 
University of Victoria Libraries, Omeka Classic.  
 
Figure 31.  BAB-O Advertisement in The Ladies Home Journal, circa November 1931. Private 
collection of the author.  
 
Figure 32. Scarlet Fever (quarantine notice), circa 1920-1929. Dr. Michael A. Chiong Patent 
Medicine Collection, Museum of Healthcare, Kingston.  
 
Figure 33. Small-Pox (quarantine notice), circa 1900-1930. Parks Canada Agency Pharmacy 
Collection, Museum of Healthcare, Kingston.  
 
Figure 34. Typhoid Fever (quarantine notice), circa 1910-1930. Elaine McShane Collection, 
Museum of Healthcare, Kingston.  
 
Figure 35. Measles (quarantine notice), circa 1930-1950. Elaine McShane Collection, Museum 
of Healthcare, Kingston.  
 
Figure 36. Photographed by John. H Boyd. Children at Stanley Barracks (Toronto) housing 
under quarantine for polio, breaking quarantine and playing with other children, circa August 6 
1947. City of Toronto Archives, Fonds 200, Series 376, File 2, Item 49.   
 
Figure 37. Smallpox Vaccine (glycerinated), circa 1978-1979. Museum of Healthcare, Kingston.  
 



 97 

Figure 38. Snap-shot of a nurse giving a young boy a vaccination at a public health clinic, circa 
1930-1960. Canada Department of Manpower and Immigration, Library and Archives Canada, 
accession number 1972-047, 4365908, e010982291-v8. 
 
Figure 39. Influenza Virus Vaccine, circa 1970. Parke-Davis Collection, Museum of Healthcare, 
Kingston.  

Figure 40. Anti-Vaccination Rally at City Hall, circa 1920?. City of Toronto Archives, Fonds 
1244, Item 2517.   
 
Figure 41. Muskoka Cottage Sanitorium, circa 1906. University of Health Network – Academy 
of Medicine Collection, Museum of Healthcare.  
 
Figure 42. Muskoka Free Hospital for Consumptives, circa 1902. University of Health Network 
– Academy of Medicine Collection, Museum of Healthcare, Kingston.  
 
Figure 43. Discarded Street Cars, Toronto Free Hospital for Consumptives, circa 1906. 
University of Health Network – Academy of Medicine Collection, Museum of Healthcare.  
 
Figure 44. Interior of Street Cars, Toronto Free Hospital for Consumptives, circa 1905. 
University of Health Network – Academy of Medicine Collection, Museum of Healthcare.  
 
Figure 45. Children about to begin their journey back to their home community in the North, at 
the Mount Hope Airport, Hamilton. The Johanna Rabinotiz Collection, Archives of Hamilton 
Health Sciences Corporation and the Faculty of Health Sciences, McMaster University.   
 
Figure 46. Men wearing masks during the Spanish Influenza epidemic, circa 1918. Library and 
Archives Canada, accession number 1960-125, 3194045, a025025.  
 
Figure 47. Canadian bank of Commerce Employees during Spanish flu epidemic, Calgary, 
Alberta, circa 1918 [NA-964-22]. Glenbow Library and Archives, Archives and Special 
Collections, University of Calgary.  
 
Figure 48. “GET BUSY WITH THE MASKS” advertisement in The Toronto World, Friday 
October 18 1918, 04 – News.  
 
Figure 49. “Troops at Exhibition are Under Quarantine” advertisement in The Toronto World, 
Thursday October 17 1918, 05 – News. 
 
Figure 50. Poster issued by the Provincial Board of Health about the influenza epidemic, Alberta, 
circa 1918 [NA-4548]. Glenbow Library and Archives, Archives and Special Collections, 
University of Calgary.  
 
 



 98 

Figure 51. Photograph by Mike Cassese of Toronto Emergency Department during SARS, circa 
2003. Reuters Pictures.  
 
Figure 52. City of Toronto COVID-19 closure notice for public parks, circa 2020. Photo taken by 
author.  
 
Figure 53. Public playground in Toronto, closed due to COVID-19, circa 2020. Photo taken by 
author.  
 
Figure 54. City of Toronto COVID-19 Social distancing sign, circa 2020. City of Toronto.  
 
Figure 55. City of Ottawa COVID-19 Social distancing sign, circa 2020. City of Ottawa.   
 
Figure 56. KFL & A Public Health Face Covering sign for COVID-19, circa 2020. KFL&A 
Public Health.  
 
Figure 57.  City of Toronto Mask/Face Covering Sign for COVID-19, circa 2020. City of 
Toronto.  
 
Figure 58. An anti-masker, “Hugs Over Masks” protest in Toronto on July 7, circa 2020. CBC 
News Toronto.  
 


