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Spanish influenza: An Introduction 

 Throughout human history, pandemics have devastated populations while killing 

countless people worldwide. Starting with the first recorded pandemic of typhus known as the 

Plague of Athens which killed roughly 100,000 people from 429-426 BCE,1 pandemics have 

been of epidemiological interest due to their rapid and widespread destruction. The two most 

remarkable pandemics in history are the Black Death that struck Europe between 1346-1350 

which killed between 75-200 million people2 and the Spanish flu of 1918-1920, which amassed a 

global death toll between 20-50 million people.3 As the first truly worldwide human disaster, 

communities were left in shock as loved ones died, the workforce dwindled, and societies were 

pushed to their limits. This is the story of the Spanish flu in the city of Kingston, Ontario, 

Canada. 

What is the Spanish flu? 

The Spanish flu was a particularly devastating flu pandemic that swept across the world 

starting in the fall of 1918 and persisting until early 1920. It is believed that 500,000 million 

people were infected by the flu, a third of the globe’s population at the time; fifty million people 

were killed by the influenza and its complications, roughly 3% of the globe’s population at that 

time3. Canada’s population of roughly 8 million at the time had about 2 million cases, 

experiencing 30,000 to 50,000 deaths, with Ontario alone witnessing 10,000 deaths.4 

                                                 
1 Thomas Sprat, Thucydides, and Thomas Hobbes. 1667. The plague of Athens: Which happened 

in the second year of the Peloponnesian war. (London: Printed by E.C. for Henry Brome, 1667) 
2 Suzanne Austin Alchon. A pest in the land: New world pandemics in a global perspective. 1st 

ed. (Albuquerque: University of New Mexico Press, 2003) 
3 K.D. Patterson and G. F. Pyle. 1991. The geography and mortality of the 1918 influenza 

pandemic. Bulletin of the History of Medicine 65 (1): 4. 
4 Registrar General, Province of Ontario. Report Relating to the Registration of Births, Marriages 

and Deaths in the Province of Ontario, 1918. (Toronto: A.T. Wilgress. 1919.) 
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The 1918 flu pandemic had several factors that contributed to its devastation: a high 

morbidity rate, high mortality rate, the end of the First World War and, most significantly, the 

propensity for the disease to develop into pneumonia. The flu’s morbidity rate, the frequency at 

which a disease appears in the population, was particularly high for this pandemic. It has been 

estimated that half the globe’s population was infected with this strain of influenza. This 

astounding worldwide coverage is due in large part to the end of WW1, which saw millions of 

soldiers returning home and taking the flu with them. Unlike the majority of annual influenza 

strains, the 1918 H1N1 strain affected healthy young adults disproportionately more than 

juvenile, elderly, or immunocompromised individuals. This was because the virus elicited a 

cytokine storm, an overreaction of the body’s immune system that can fatally shock the body. 

Despite the unusually detrimental cytotoxic effects of the Spanish influenza, it was the 

propensity for lung complications that led to its notoriety. The particular strain led to an 

unusually high incidence of pneumonia, which was the main reason the mortality rate was 

dramatically elevated above the norm. With an incubation period between 24 and 48 hours, the 

disease quickly devastated communities that were largely unable to deal with it. As the Mayor of 

Ottawa reported to the Premier’s Office in early October 1918, there had been 4,341 reported 

cases in the city, an increase of 979 in just two days.5 

Where did the flu come from? 

There are many theories suggesting how this particular strain, now identified as an H1N1 

variant, first developed. The most commonly believed theory is that the flu developed at a pig 

farm in the American Midwest, simultaneously infecting both swine and humans. This was the 

                                                 
5 Archives of Ontario. Provincial Department of Health, Correspondence, October 11, 1918. 
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first time swine flu was academically reported in pigs, and this report generated significant 

interest into how the virus behaved in both pigs and humans. The virus’ pathological and clinical 

characters were remarkably similar in both swine and humans, which further stimulated research 

on the particular influenza strain.6 

Following its origins in the American Midwest, the virus moved to Fort Riley, Kansas, 

where the first confirmed human case, that of mess cook Private Albert Gitchellm occurred. 

From here, the virus travelled with American troops overseas and, with poor wartime living 

conditions and increased globalization, it spread rapidly to all corners of the globe. Certain 

isolated populations were devastated; Tahiti, a small island in the South Pacific, saw 10% of its 

population killed in a month while 20% of Western Samoans were killed within two months. In 

fact, it is believed that only a single population of humans escaped the virus – those living on the 

small island of Tristan da Cunha in the south Atlantic.7  

 The following question must then be asked: if the flu virus managed to infect nearly 

every corner of the globe, how did the name become associated with Spain? In fact, the Spanish 

flu actually has little to do with Spain. The pandemic’s name is given to Spain because of 

wartime censorship occurring in the United States, Britain, France, and Germany, all of which 

were deeply impacted by the flu. To control the spread of news and panic during the war, 

countries fighting in the war censored the media to downplay the flu’s impact. In turn, this 

created a false sense that the pandemic was bypassing those regions. Since Spain was neutral 

                                                 
6 Stacey Knobler and Institute of Medicine (U.S.). Forum on Microbial Threats. The Threat of 

Pandemic influenza: Are we Ready? : Workshop Summary. (Washington, D.C.: National 

Academies Press, 2005). 
7 Gary P.Wormser, and Richard N. Danila. 2001. Infectious disease epidemiology: Theory and 

practice: Edited by Kenrad E. Nelson, Carolyn Masters Williams, and Neil M. H. Graham 

(Gaithersburg, MD: Aspen publishers, 2000) Page 470. 
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during the war, they had no media censorship and the development of the flu soon became 

associated with Spain since they could broadcast unfiltered messages. By not hiding the 

devastation from the press, the disease’s name quickly developed into the ‘Spanish’ influenza. 

Furthermore, because Spain remained neutral and refused to side with the Allied forces, it is 

likely that the Allies’ frustration with Spain encouraged the name blaming.8  

Symptoms of the Spanish Influenza 

 Symptoms of the 1918 influenza virus were not much different from those experienced 

today: general depression, initial chill, back and leg pain, headache, a sore, dry, and congested 

throat, conjunctival congestion, a lose caught, a high temperature (often >101OF), and elevated 

pulse rate (between 90-120 bpm).9 Cyanosis might accompany this profile, characterized by a 

bluish discolouration of the skin caused by increased levels of deoxygenated haemoglobin, 

which developed in many of the worst cases.10 

A number of nervous system conditions developed as comorbidities alongside influenza. 

These occurred in large part because the compromised body allowed infectious agents to take 

hold more easily. These were broken down categorically by Howland and colleagues10 into: 

a) Acute peripheral neuritis – characterized by whole-body weakness, and numbness in the 

extremities along with bilateral facial paralysis. 

                                                 
8 Antoni Trilla, Guillem Trilla, and Carolyn Daer. 2008. “The 1918 ‘Spanish flu’ in Spain”. 

Clinical Infectious Diseases 47 (5): 668-73. 
9 F. T. Cadham, “The Use of a Vaccine in the Recent Pandemic of influenza.” Canadian Medical 

Association Journal 9.6 (1919): 519–527. 
10  G.W. Howland, “The Nervous Conditions Associated with influenza.” Canadian Medical 

Association Journal 8.9 (1919): 727-31.  
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b) Acute poliomyelitis of influenzal origin – similar expression as acute peripheral neuritis, 

but with no peripheral loss of sensation in the limbs. 

c) Acute encephalitis inferior – complete facial paralysis including mouth and eyelids, 

sometimes exhibiting diplopia (double vision). 

d) Acute encephalitis superior – progressively developing lethargy within a few hours into 

extreme lethargy and a semi-comatose state. Additionally, hemiplegia (one-sided 

paralysis), optic field disturbances, and balance troubles were common. 

e) Acute toxic psychosis of influenzal origin – a ‘catch-all’ term referring to symptoms 

found in the encephalitic conditions, compounded with hallucinations, memory loss, and 

incontinence. A high lymphocyte cell count demonstrated toxic outcomes, while a high 

lumbar puncture pressure indicated an elevated intracranial pressure. 

Treatment of Influenza 

Treating the Spanish flu was often more of a guessing game than a hard science: people 

tried everything from home remedies to combinations of oils and herbs. For the most part, 

treatment was symptomatic and reactionary. It was popular for people to take cinnamon, in the 

form of oil with milk or as a powder, to help lower ones temperature. If that failed, aspirin was 

commonly used, which would help ensuing headaches as well. Cyanosis sometimes 

accompanied cases, and this was treated by giving patients oxygen masks or injecting it under 

the skin. Many of the flu cases that developed into pneumonia were treated with epinephrine. 

Unusual and ineffective treatments abounded at the time, as desperate people clung to the 

notion that something might help. The prime example of this was salt with quinine, a common 

medication for malaria at the time, which people treated the flu with (Figure 1). Many quinine 

treatments contained laxatives, as it was falsely believed that the flushing of the system would 
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help rid the body of disease.11 Despite the distribution of quinine for treatment throughout the 

population, there is no scientific evidence of its efficacy. 

 

Figure 1. Bromo-Quinine tablets, circa 1919. The tablets were advertised for use in colds and influenza. The drug 

contained yellow phenolphthalein, a cathartic, which was inaccurately believed to help flush disease out of the body.12 

Despite the high number of ineffective treatments, there was one idea that was 

scientifically successful: blood transfusions. Although the reasoning was not thoroughly 

understood at the time, physicians understood that removing the serum from convalescent 

patients and transfusing it into ill patients would help increase survival.13 Removing the clotting 

factors along with white and red blood cells, the remaining serum consists of electrolytes, 

antibodies, antigens, and hormones (Figure 2). A 2006 meta-analysis of the literature on the topic 

of influenza and blood transfusions published between 1918 and 1925 demonstrated an improved 

fatality rate (16% in treatment versus 37% among controls) with a sample size of 1,703 

patients.14 Early implementation of treatment was critical, as transfusion within four days of 

                                                 
11 Molly Billings, “The Influenza Pandemic of 1918.” Human Virology at Stanford. 

http://virus.stanford.edu/uda/  
12 Museum of Health Care at Kingston, Accession Number 996001433 
13 John J. O'Malley, and And Frank W. Hartman. 1919. “Treatment of influenzal pneumonia with 

plasma of convalescent patients.” Journal of the American Medical Association 72 (1): 34-7. 
14 Thomas C. Luke, Edward M. Kilbane, Jeffrey L. Jackson, and Stephen L. Hoffman. 2006. 

“Meta-analysis: Convalescent blood products for Spanish influenza pneumonia: A future H5N1 

treatment?” Annals of Internal Medicine 145 (8): 599-609. 

http://virus.stanford.edu/uda/
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pneumonia complications resulted in a 19% fatality rate compared with 59% for those waiting 

longer than four days. 

The use of transfusions took off during World War I with the aid of three recent 

discoveries: the differing blood types, the addition of the anti-coagulant sodium citrate, and that 

it may be refrigerated.15 As a last ditch effort for many patients, transfusions produced 

surprisingly effective results. In 1919, O’Malley and Hartman describe one of their patients in 

their important article that increased the popularity of the technique: 

 Chart 1 is that of a nurse who refused the treatment until there was involvement of both 

lower lobes, and she was too ill to care what happened. In addition to other symptoms, she 

vomited constantly. Within two hours after she had received 80 c.c. of plasma, the temperature 

began to fall and the vomiting ceased. This relief lasted only eight hours, but a second injection 

(against which she was alert enough to protest strongly) was followed by cessation of vomiting 

and uneventful recovery.16 

 

                                                 
15 J.R. Hess and M.J.G. Thomas. 2003. “Blood Use in War and Disaster: Lessons From the Past 

Century,” Transfusion 43. 
16 John J. O'Malley, and And Frank W. Hartman. 1919. “Treatment of influenzal pneumonia with 

plasma of convalescent patients.” Journal of the American Medical Association 72 (1): 34-7. 
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Figure 2. Diagnostic set used for a variety of procedures including sigmoidoscopy, bronchoscopy, and blood transfusions. 

Produced circa 1915-1920.17 

The Spanish flu in Kingston 

 Kingston, like most cities around the world, was deeply affected by the Spanish flu. For a 

number of reasons, Kingston is recorded as having the highest influenza mortality rate in 

Ontario. According to a Canadian Medical Association Journal article in 1919 by the Provincial 

Medical Health Officer Dr. J.W.S. McCullough, Kingston’s death rate due to influenza was 644 

per 100,000 while Ottawa had the second highest rate at 548/100,000 people, Toronto was 

327/100,000 people, and Port Arthur was 131/100,000 people.18 Given the challenge of tracking 

a non-reportable disease, there are no exact epidemiological records to dictate how many locals 

were impacted, however estimates place the number of cases in Kingston at 5,000 with 150 

deaths.19 

At the end of the war, many soldiers returned to Kingston hoping to reacquaint 

themselves with their former lives. With this, a myriad of factors contributed to Kingston’s 

unexpectedly aggressive local pandemic. One factor is that Kingston was a military hub and thus 

many returning soldiers were either stationed at or filtered through the city. Adding a health 

complication to the already overwhelming task of returning soldiers home, the flu forced many 

soldiers to extend their stay before travel was permitted. Additionally, Kingston boasted two 

hospitals that were able to support many ill patients: Kingston General Hospital and Hotel Dieu 

Hospital. During the pandemic, these permanent hospitals were supported with temporary 

                                                 
17 Museum of Health Care at Kingston, Accession Number 997001284 a-kkk  
18 John W. S. McCullough, “The Control of influenza in Ontario.” Canadian Medical 

Association Journal 8.12 (1918): 1084–1086. 
19 Caroline Field, “A Killer Among Us”, Queen’s Alumni Review, Spring 2003 
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hospitals throughout the city including the Queen’s Military Hospital (QMH) and the Emergency 

Hospital set up at the Great War Veterans’ Association (GWVA). The QMH had opened early in 

1917 to help reduce the patients at KGH, which at that time had patients staying in the halls. 

Once the Spanish flu hit in the fall of 1918, the QMH began to serve the dual purpose as an 

influenza hospital. When it became clear that flu cases would outnumber the available beds at 

KGH, HDH, and QMH, an additional Emergency Hospital was set up at the Great War Veterans’ 

Association.20 The most significant factor that contributed to the high in-hospital death rate was 

that treatment in hospital was free. Unlike most hospitals in the province, Kingston had a unique 

relationship between Queen’s Medical School and the hospitals. Free admission enabled hands-

on learning for the students while encouraging people to seek help at the hospital rather than 

staying home.  

Free hospital service, along with the increased bed space allocated via the Great War 

Veterans Association hospital and Grant Hall, meant deaths in Kingston were tracked more 

accurately than in other cities. It is therefore unlikely that Kingston was any more affected than 

other communities, but because proportionally more deaths occurred in hospitals relative to other 

communities, the deaths were officially recorded which inflated the mortality rate. 

Following the first death in Kingston on October 7 due to pneumonia,21 people began to 

develop a more significant appreciation for the particularly detrimental consequences of that 

year’s flu. Workdays were being lost, loved ones were falling ill, and there was a growing sense 

                                                 
20 Established in 1917, the Great War Veterans’ Association (GWVA) was created to support 

returning soldiers as they reintegrated into society; in 1925, the GWVA amalgamated with the 

Royal Canadian Legion. 
21 Register of Deaths 1918, County of Frontenac, Division of Kingston, Kingston: City of 

Kingston Archives. 
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within the community that a united, policy-based effort was needed. Because of society’s 

desperate attempts to ease the flu’s devastation, many businesses took advantage of this 

desperation and altered their marketing strategies to suit their consumers (Figure 3). Although 

other towns had taken unified precautions, Kingston had yet to coordinate their collective fight 

against the flu. Renfrew, for instance, closed their schools on October 4, 1918, while the shell 

factory and several other industrial plants in the city were also shut down. By this time, there had 

already been five reported deaths due to influenza in Renfrew.  
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Figure 3. When news of the pandemic began to spread, business owners were quick to advertise any and all products that 

might be useful to citizens. This example shows a local business advertising a phonograph that ensures people will stay 

indoors to indulge in the high quality sound it emitted.22 

On October 10, 1918, the frustration felt by Kingston’s citizens about the lack of a 

medical response was tangible. As one individual wrote, “Scores of citizens are now in accord 

and want something done. It is difficult for the layman to get rid of the old idea that an ounce of 

                                                 
22 British Daily Whig, October 11, 1918 

\

: i ' \
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prevention is worth a pound of cure.”23 Evidence of the flu’s impact on the workplace was 

profound, with The Daily British Whig and the Bell Telephone Company being particularly 

strained due to lack of staff. With more than one-third of their staff ill, The Daily British Whig 

was having trouble completing their delivery routes because many of the route runners acquired 

the flu. Additionally, two compositors at the paper were ill, resulting in advertisements running 

several days in a row without changeover. Meanwhile, Bell Telephone was also short staffed 

with one-third of their employees off work; with the few remaining staff members being 

overworked, a request went out to the public asking that only emergency phone calls be made 

until staff recovered. Despite this plea, calls into the switchboard only increased during the 

pandemic. The Kingston, Portsmouth & Cataraqui Street Railway also had 10 employees, four of 

whom were conductors, fall ill with influenza. This resulted in a shift in train schedules to a less 

frequent 20-minute schedule.24 

 With the worsening pandemic, the local Medical Society, Board of Health, Mayor 

Hughes, and the Medical Health Officer, Dr. A.R.B. Williamson, determined on October 16, 

1918 that all schools and public places were to be shut down (Figure 4). The following notice 

written by Dr. Williamson was released in the local newspapers stating the extent of the closures.  

 

                                                 
23 The Daily Standard, October 10, 1918:1 
24 Daily British Whig, October 8, 1918:8 
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Figure 4. The public notice indicating that all public places were to be shut down until further notice. Published in 

Kingston newspapers starting October 16, 1918.25 

The two-week period following October 16, 1918 remains the only time that Queen’s 

University has been closed for a medical reason. During this time, many of the students went 

home to care for loved ones and escape the close quarters that Queen’s housing entailed. Nursing 

students were compelled to stay and help the overwhelmed local and nearby hospitals. Although 

                                                 
25 Daily British Whig. October 16,1918:6 
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enrolled in a five-year medical program at the time, fourth year medical students were granted 

accelerated graduation to help with both the influenza pandemic and the return of thousands of 

soldiers following WWI.  

 The story of the Spanish influenza in Kingston appears to take a turn at this juncture in 

time. Although the decision to close public places was slow to appear, the enforcement of 

restrictions brought about a dramatic and positive response. In a surprisingly coordinated effort, 

the Provincial Board of Health initiated the Ontario Emergency Volunteer Health Auxiliary 

(OEVHA, Figure 5). The OEVHA held lectures in cities throughout the province to train 

volunteer women as emergency nurses. Those who passed the short course were given a uniform 

with the badge “ONTARIO S.O.S.” (Sisters of Service). A committee of thirteen women, along 

with Mayor Hughes and W.F. Nickle, a conservative MP26, was formed in Kingston with 

headquarters at St. John’s Ambulance while offices were set up in the Salvation Army Hostel. In 

total, 156 women volunteered for the Sisters of Service over 18 days from October 16, 1918 to 

November 3, 1918, with 1255 home visits being made to 200 families, seeing a total of 600 

patients. 

                                                 
26 William Folger Nickle, a Kingston-born lawyer and politician, is most famous for his work in 

the 1919 Nickle Resolution. The Resolution stated that foreign states could not bestow titles of 

honour upon Canadians, reserving that right for the Canadian government. Its main purpose was 

to further emphasize Canada’s independence from Britain. Because Canada had only been 

separated from Britain for 50 years when the bill was first proposed, this was a notable policy 

move that emphasized Canada’s autonomy. 
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Figure 5. This call for volunteers was distributed throughout local newspapers in Ontario.27 

 

An Emergency Hospital was also established at the Great War Veterans Association 

(Figure 6) in Kingston on October 19, 1918 which housed women and their children suffering 

from the Spanish influenza. Members of twenty-two families were admitted with a total of 57 

                                                 
27 Daily British Whig. October 16, 1918:11 
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patients, two of whom were children that died while the Emergency Hospital was open from 

October 19 until November 7, 1918. The Army and Navy Veterans opened their homes for ill 

men to stay, while they also prepared and delivered soup throughout the community. The 

Imperial Order of the Daughters of the Empire (IODE)28 provided meals for nurses on night 

duty, while S.S. Corbett’s ambulance operated free of charge for those suffering from the flu.29 

 

Figure 6. The Great War Veterans’ Association Emergency Hospital situated at 67 Princess Street, Kingston ON. Twenty-

two families were supported while the Hospital was open, servicing women and their children.30  

 

                                                 
28 The IODE was formed in 1900 as Canadian women joined together to support troops fighting 

overseas. They are “a national women’s charitable organization dedicated to enhancing the 

quality of life for individuals through education support, community service, and citizenship 

programs.” (Source: http://www.iode.ca/about-our-work.html)  
29 Minutes of Kingston City Council, November 25, 1918 
30 Queen’s University Archives, Kingston Picture Collection, V23, PuB-GWVA Hall-1 Public 

Building - Great War Veterans Association Hall 

http://www.iode.ca/about-our-work.html
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Kingston General Hospital 

Kingston was the largest urban centre between Toronto and Ottawa and Kingston General 

Hospital (KGH) received more cases of influenza and pneumonia than any other hospital 

between the two cities. The following records were obtained from KGH for investigation during 

the research project following HSREB Ethics Approval from Queen’s University: Board of 

Governor’s Management Committee minutes, Admissions Register, Death Register, Army 

Admission and Discharge Register, School of Nursing Record Books, and the Board of 

Governor’s Annual Report. Within the Admission and Death Registers, cases of influenza were 

often associated with other diseases, most frequently pneumonia. If reference to ‘influenza’ was 

made in the Reason for Admittance column, that individual was included in the cohort being 

studied. With such a high incidence of pneumonia developing from influenza, those with 

‘pneumonia’ were also included in the cohort. Since pneumonia may also develop from a myriad 

of conditions unrelated to the flu, diagnoses of ‘pneumonia and other non-influenzal disease’ 

were not included (e.g., anemia and pneumonia). 

The Admissions Register was surveyed between the dates of October 2, 1918 and February 

29, 1920, with a particular emphasis placed on October and November as these were the peak 

months of the pandemic. During the whole time period, there were a total of 902 admissions to 

KGH, comprised of 404 men and 498 women. Of these, 55.7% of male cases (225/404) and 

62.7% of female cases (312/498) received diagnoses of influenza. By expanding the diagnoses to 

include influenza and pneumonia, the proportions increase to 61.9% of male cases (250/404) and 

68.5% of female cases (341/498). Figure 7 highlights the admissions at KGH by date, displaying 

trends that agree with the more typical international Spanish flu experience: the highest number 
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of cases occurred in October/November 1918, while January/February 1919 also had high 

numbers. 

 

Figure 7. Number of admissions to Kingston General Hospital between October 4, 1918 and February 4, 1920 for 

influenza and/or pneumonia. The high density of admissions in October 1918 is a reflection of the Spanish flu. 

As has been widely reported, the Spanish flu was notorious for affecting healthy adults in 

their twenties and thirties. This characteristic was a change from the typical pattern of influenza 

which affected young, elderly, and immunocompromised individuals. The Admissions Register 

at KGH provides support for the Spanish influenza affecting young adults, as the average age for 

influenza and/or pneumonia cases at the hospital was 22.3 years of age. 
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Figure 8. The number of cases admitted to KGH between October 2, 1918 and February 29, 1920 for influenza and/or 

pneumonia. The trendline was created by averaging four consecutive points and plotting that value. 

 The average length of stay for those ill with the flu and/or pneumonia between October 2, 

1918 and February 29, 1919 was 12.1 days, as compared to 16.2 days for those in hospital for 

other reasons during the same period. The average stay of non-influenza/pneumonia cases (16.2 

days) is inflated because of soldiers in the hospital with venereal disease during this period (VD). 

At the time, venereal disease was a topic that was socially unacceptable because it was deemed 

highly un-Victorian and improper. Nevertheless, venereal disease was forcibly brought to 

people’s attention following World War I as thousands of VD cases arrived home with soldiers. 

At KGH, 25 men were brought in with VD between October and November 1918, 20 of whom 

arrived on October 3, 1918. Of the VD cases at KGH, five men were in hospital for 61 days, four 

for 50 days, and two for 88 days. Due to their extended stays, the average length of stay for non-

influenza/pneumonia cases is misleadingly elevated relative to what a normal stay would be. By 
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removing the cases of VD from the sample, the average length of stay for non-

influenza/pneumonia cases drops to 14.3 days.  

So, those with the flu/pneumonia were in hospital for, on average, 12.1 days, while non-

flu/pneumonia patients were in hospital for 14.3 days on average (VD not included). It is clear 

that those ill with the flu/pneumonia had shorter stays in hospital as compared to other cases, but 

why is this? Did they simply recover more quickly? Or, more gravely, did they die faster upon 

arrival at the hospital relative to their counterparts?  

When looking at the numbers, the answer to both questions appears to be ‘yes’. For non-

flu/pneumonia cases that survived their stay at KGH, the average length of stay was 14.5 days 

(excluding VD cases). On the other hand, flu/pneumonia cases that survived were admitted for 

12.6 days on average. Therefore, in general, those with the flu recovered more quickly. 

Furthermore, it appears that flu/pneumonia deaths also impacted the length of stay: of the 44 

deaths that occurred at KGH in October and November 1918, 33 deaths (75%) are due to 

influenza and/or pneumonia. What’s additionally meaningful is that these deaths occurred 

following shorter hospital stays. For those 33 individuals who passed away, the average time in 

hospital was only 4.03 days (SD: 3.04, mode: 4, median: 4) prior to death.  
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Figure 9. The length of stay for cases of influenza and pneumonia at Kingston General Hospital between October 2, 1918 

and February 29, 1920.  

In many instances, characteristics of a disease display a traditional bell/normal curve, in 

which few cases exist at the extreme low and high ends of a spectrum with the majority of cases 

in the middle. Certain epidemiological characteristics of the Spanish flu demonstrate this pattern, 

including the age distribution (see Figure 8), however the length of stay for flu/pneumonia cases 

is different; rather than a normal curve, it exhibits an exponential decay pattern shaped like a 

hockey stick. Figure 9 graphically depicts how the majority of cases over the course of the entire 

pandemic were at KGH for no more than 25 days. Outlying cases existed with 304 and 305 days 

of stay at the hospital; these cases likely developed other complicating comorbidities that greatly 

lengthened their stay (as was relatively common with the flu), although hospital registers make 

no record of this. The majority of cases (61.8%) remained at KGH for 10 or fewer days. The 

high quantity of patients being admitted and subsequently discharged from hospital would have 

further amplified the contagion’s spread. 
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Although true for the number of cases, the length of stay at KGH does not appear to have 

varied based on age (Figure 10). The same two important outliers are present during the time 

period investigated: a 10 and 14 year old stayed in hospital for 305 and 304 days, respectively. 

When looking at the data set as a whole however, it can be seen that the vast majority of cases 

were less than 40 years old, with 51% of cases occurring between the ages of 15 and 30. This 

distribution corresponds with the global findings of the Spanish flu in which healthy, younger 

adults are primarily impacted. 

 
Figure 10. Age and length of stay for cases of influenza and pneumonia at Kingston General Hospital between October 2, 

1918 and February 29, 1920. 

As expected, the largest proportion of flu cases admitted to the hospital were Canadian 

citizens, with the second largest contingent from England (Table 1). The majority of Canadian 

cases came from Kingston and the neighbouring communities, although there were cases from 

Chicago, Montreal, and Kelfield, Saskatchewan (Figure 11). Eighty-four percent of cases were 
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from the city of Kingston, while 9% were from Frontenac County, 2% from Lennox and 

Addington County, and 5% from other counties. 

Table 1. Kingston General Hospital’s flu and Pneumonia cases and their nationalities. 

Nationality 

Number of flu 

and Pneumonia 

Cases 

England 29 

Ireland 4 

Scotland 2 

Canada 514 

United States 9 

Other Country 9 

 

 

 

Figure 11. Distribution of cases derived from both Canada and the United States. 
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So what can be concluded from this information? First and foremost, it yields insight into the 

speed at which the Spanish influenza killed those it affected. Additionally, it is important to 

acknowledge that Kingston fit the general epidemiological trends for the Spanish influenza as a 

whole; most cases occurred in October-November, 1918 while the majority of people affected 

were between 15 and 30 years old. Kingston General Hospital served as a critical health centre at 

this time as thousands of soldiers were filtered through the local system before being sent home. 

As the largest medical centre between Toronto and Ottawa, it also had a large catchment area, 

admitting cases from dozens of surrounding communities. This information does not tell the 

entire story of how the Spanish flu impacted Kingston, but it provides pieces of information that 

demonstrate the wide-ranging power of this horrible pandemic. 

Hotel Dieu Hospital 

Although the smaller of the two major hospitals in Kingston, Hotel Dieu Hospital (HDH) 

also admitted numerous cases as the city tried to combat the pandemic. In 1917, the year before 

the pandemic, HDH received a comparatively normal number of admissions, as 61 cases of 

influenza and 48 cases of pneumonia were admitted (Table 2). Early in the fall of 1918, however, 

the Hospital recognized that the flu would likely be worse than in previous years, as 14 

individuals were admitted with influenza in September 1918. With the peak onset of the 

pandemic, there were 222 influenza admissions with 20 deaths (Table 3).  

Throughout all of 1918, there were 4,487 hospital days dedicated to influenza, with an 

average stay lasting 11 days (range: 1-149 days). This is not noticeably different from the 

average stay of 12.1 days for influenza patients at KGH, although KGH admitted more patients, 

which accounts for the 6,959 total hospital days. Fourteen percent of cases at HDH were <20 
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years old (88.2% at KGH), 86% of cases at HDH were 20-50 years old (10.2% at KGH), 52% 

were female (62.7% at KGH), and 49% were male (55.7% at KGH).  

It is notable that a much greater proportion of patients under 20 years old were at KGH 

(88.2% of flu cases) relative to HDH (14% of flu cases). The following rationale may help 

explain this difference in admissions between the two hospitals. For rural families outside the 

city of Kingston, home medicine was the traditional, primary option for treating the flu. Since the 

flu is relatively common among children, a child falling ill with influenza would likely not have 

frightened many families. However, if/when the flu progressed sufficiently enough to seek 

medical attention in Kingston, the first logical, secular place people would have considered 

would have been KGH. As KGH’s catchment area for influenza/pneumonia cases was expansive 

(Figure 11), there appears to be support for this reasoning.  

Table 2. Influenza and pneumonia admissions and deaths at Hotel Dieu Hospital from 1917-1919.31 

Year 
Number of 

influenza Cases 

Number of 

Pneumonia 

Cases 

Number of 

influenza Deaths 

Number of 

Pneumonia Deaths 

1917 61 48 1 9 

1918 443 90 21 21 

1919 75 86 3 14 

 

Table 3. Influenza and pneumonia admissions and deaths at Hotel Dieu Hospital in 1918. October is highlighted to 

demonstrate the significant increase across all categories.31 

Month Number of 

influenza Cases 

Number of 

Pneumonia Cases 

Number of 

influenza 

Deaths 

Number of 

Pneumonia Deaths 

January 7 4   

February 29 9  1 

March 30 3  1 

April 24 14  5 

May 12 9   

June 2 5  2 

July  2   

                                                 
31 Hotel Dieu Hospital Admission Registers, 1917-1919 
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August  2   

September 14 2 1 1 

October 222 27 20 9 

November 46 7  1 

December 57 6  1 

Totals 443 90 21 21 

 

Kingston’s Military Connection: Ongwanada and Sydenham Military Hospitals 

In addition to the Queen’s Military Hospital (further discussed later), two interconnected 

Military Hospitals were established in Kingston to support the war effort: the Ongwanada and 

Sydenham Military Hospitals. 

The history of the Ongwanada and Sydenham Military Hospitals, on whose ground the 

J.K. Tett and Isabel Bader Centres stand today, dates back to the 1840s when they functioned as 

a brewery owned by James Morton. The foundations of the Tett Centre and part of the Isabel 

Bader Centre (Stella Buck building) were the location of the brewery, while the yellow house 

slightly northwest of the premises was James Morton’s home, known as “Mortonwood” (Figure 

12). Of the 10 breweries and distilleries operating in Kingston at the time, Morton’s was the 

largest. Following Morton’s death, the brewery continued to operate for several years until the 

property was sold and eventually used for storage.  
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Figure 12. A 1865 Map of the City of Kingston created by John C. Innes, City Engineer. Under the original map there is a 

semi-transparent modern version to illustrate how the layout has changed.32 

When the call for military hospitals came from the Canadian government during the First 

World War, the buildings was expropriated for that purpose. Mortonwood was converted to the 

Ongwanada Military Hospital in January 1918, while the Tett Centre became the Sydenham 

Military Hospital in July 1918. 

In Both Hands: A Life of Lorne Pierce of Ryerson Press,33 Sandra Campbell outlines 

Lorne’s work at the Ongwanada Military Hospital in some detail. Lorne was the acting sergeant-

major at the Military Hospital by October 1917, in charge of 23 other hospital staff. Campbell 

provides this description of the Hospital: 

 Ongwanada’s patients were military men requiring long-term care for a variety of 

medical problems – some invalided home from the front with long-term physical or shell-shock 

injuries. The work was challenging, with disciplinary and dietary abuses to be remedied. One 

afternoon alone, he wrote, an evening’s leave was delayed by “one epileptic fit, one spinal 

                                                 
32 City of Kingston, County of Frontenac, Province of Ontario, Ministry of Transportation, 

Ontario MNR, Esri, HERE, Garmin, INCREMENT P, Intermap, USGS, EPA, USDA, AAFC, 

NRCan | Corporation of the City of Kingston 
33 Sandra Campbell. Both hands: A Life of Lorne Pierce of Ryerson press. (Montreal: McGill-

Queens University Press, 2014). 
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meningitis man in hysteria, two enemas, and an appendectomy case.” A patient attempted suicide 

in mid-October, and Pierce recorded grimly a few months later that the man had been sent ot the 

front.33 

 

The majority of patients treated at Ongwanada suffered from venereal disease,34 although this 

taboo subject was still not discussed in detail at the time. 

Flu and/or pneumonia patients at the Ongwanada Military Hospital ranged in age from 17 

to 42 years old. To be admitted to Ongwanada, one needed only to be a member of the Canadian 

Military; therefore, the length of service for flu cases varied greatly between four days and 14.5 

years of service. The majority of these men had served in Canada, while three soldiers who 

developed the flu had served overseas. Of the 69 patients admitted for treatment of the Spanish 

flu, 48 of them (69.6%) were in their twenties. The length of stay for the patients varied from 

three days to 83 days, with the most frequented length of 28 days. Sixty patients’ discharge notes 

were completed, with 52 being discharged to duty, seven transfers to other hospitals including 

Ottawa, KGH, and Queen’s Military Hospital, and one death. 

 Lieutenant-Colonel H. C. Parsons reported on the flu’s impact on the Canadian military 

in the Canadian Medical Association Journal in a 1919 article.35 The report covers the 

admissions of military personnel in Canada from September 19, 1918 until December 12, 1918. 

With an average of 61,063 active troops in Canada during that period, there were 11,496 reported 

influenza cases, representing an average infection of 18.8%. Of these cases, 505 were officers 

while the remaining 10,991 comprised other ranks. A total of 2,208 cases of broncho-pneumonia 

developed (19.2% of infections), 716 of which ultimately died. Beginning in 1868, the Canadian 

                                                 
34 P. Whitney Lackenbauer. 2007;2006;. Battle grounds: The Canadian military and aboriginal 

lands. (Vancouver: UBC Press, 2007) 
35 Official report on influenza pandemic, 1918. 1919. Canadian Medical Association Journal 9 

(4): 351-4. 
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military was divided into Military Districts based on geography; the ten different districts had an 

average influenza incidence of 19.1%, with variation between 6.9% and 42.4%. As with the 

incidence of cases, there was a large variation in mortality, which ranged between 15.4-76%. In 

M.D. No. 3, the district including Kingston, the Haemophilus influenzae bacteria (formerly 

known as Pfeiffer’s bacillus or Bacillus influenzae) was found in 94% of cases. At the time, it 

was believed that bacteria were the root cause of influenza, a false belief that would persist until 

1933 when the influenza virus was discovered.36 

Queen’s University’s Role 

 As an integral part of the Kingston community, Queen’s University played a key role in 

the fight against the Spanish influenza; contributions were made by students and faculty who 

gave their time, money, and material possessions to combat the pandemic. A notable faculty 

member was Dr. Guilford Reed, a professor in the Department of Pathology and Bacteriology 

who worked on an influenza vaccine. Included in the University’s efforts was the donation of 

Grant Hall, which opened as the Queen’s Military Hospital in the Winter semester of 1917 to 

care for returning soldiers, but also supported flu patients when KGH became overwhelmed with 

cases.  

Queen’s Military Hospital 

 When the First World War began, Kingston, as with many other communities around the 

country, tried their best to make use of the resources available to them. As an excellent 

geographic base with a storied military history, Kingston became a key resource centre for 

                                                 
36 Wilson Smith, C. H. Andrewes, and P. P. Laidlaw. 1933. “A virus obtained from influenza 

patients,” The Lancet 222 (5732): 66-8. 
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Canadians. In large part because of this, a high influx of soldiers came to Kingston upon 

returning from the front lines. Near the start of the war, communities across Canada were asked 

to prepare accommodations for ten thousand recovering soldiers, with a formal request being 

sent to Queen’s to ask what might be done. Kingston Hall was selected by the Faculty as the 

building that could be most easily transformed into a hospital, and was offered up as a Military 

Hospital. This idea was supported by the students, who themselves offered Grant Hall. This 

student-led decision was reported in the Queen’s Journal on December 8, 1916. “The general 

feeling is that, notwithstanding the inconveniences which may result, the project is one well 

worthy the support of the students. It is felt that some sacrifice should be made for the success of 

that cause, for which so many of our men have gone overseas.”37 People were uncertain about 

donating Grant Hall as well, since the building had been recently constructed in 1905 and any 

alterations might damage the architecture. However, with consultation from the building’s 

architect, it was decided to offer up both Kingston Hall and the attached Grant Hall as military 

hospitals. Indeed this feeling was shared by the greater Queen’s community, as only four days 

later the Finance and Estate committee had made up its mind, stating the following: “Resolved – 

‘That this Committee concurs in the report of the Special Committee appointed to consider the 

readjustment of class room accommodation made necessary by the new Arts Building (Kingston 

Hall) and Grant Hall being given over for Military Hospital purposes, and appreciates the 

                                                 
37 “Arts.” Queen’s Journal (Kingston, ON), Dec. 8, 1916. 
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enthusiasm and spirit of cooperation shown by the faculties and students’.”38 All together, there 

would be 600 beds between the two buildings. 

 

Figure 13. Queen’s Military Hospital as pictured on a postcard between 1917-1918.39 

 
Grant Hall was quickly renovated to allocate additional bed space, led by the building’s 

original architect, with all precautions taken to ensure no structural damage ensued. The main 

floor had sturdy beams placed throughout it to support a second floor balcony than ran around 

the exterior of the upper floor, with a 17’x70’ hole in the middle to allow heat and light 

circulation. A kitchen was constructed in the basement of the building (Figure 14). Stained glass windows were removed 

to allow better air circulation and to protect them from damage, while columns and walls were padded for additional 

protection ( 

Figure 15). The New Arts building (modern Kingston Hall) received significantly fewer 

renovations, with the addition of a few bathrooms and an elevator shaft. The Red Room, a place 

for work and collaboration currently managed by the Arts and Science Undergraduate Society 

                                                 
38 “Extract from finance and estate committee minutes.” Queen’s Journal (Kingston, ON), Dec. 

12, 1916. 
39 Queen’s University Archives, V28-B-King-36 
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(ASUS), was left untouched. As noted in the Queen’s Journal, “the Red Room – so dear to every 

student – remains the Red Room. No hammer will be heard there. The fire will still burn in the 

grate, the pictures will still look down from the wall.”40 

 

Figure 14. A picture of the Military Hospital’s kitchen which was set up for the purpose of cooking food for the soldiers.41 

 

                                                 
40 “Military Hospital.” Queen’s Journal (Kingston, ON), Feb. 9, 1917. 
41 “Grant Hall; Then and Now.” Queen’s Journal (Kingston, ON), Jan. 15, 1918. 
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Figure 15. Images of Grant Hall in 1918 both before and after the Queen’s Military Hospital was set up. The photo 

captions emphasize the nostalgia and longing for years of peace and health to return. Note in the photo captioned “Grant 

Hall” that the beds are placed on a temporary second floor constructed to increase bed space by extending the upper 

balcony.42  

Students at Queen’s did their best to support the local convalescent soldiers and overall 

fight against the pandemic. Although the school closed on October 16, 1918 for 18 days, the 

Queen’s community remained quite active during this period, and students helped in every 

conceivable way. According to the Journal, “Queen’s students have taken telephone messages 

for the doctors; Queen’s students have given medical aid where doctors have been too busy to 

go; Queen’s students have nursed the sick, by day and by night, in emergency hospitals, in 

military hospitals, and in private homes; Queen’s students have run S.O.S. cars; they have put up 

lunches for nurses; they have taken charge of stores and offices to release others for S.O.S. work; 

they have helped with back-breaking work in the cemeteries; anywhere and everything along the 

                                                 
42 Queen’s University Archives. Queen’s University 1919 Yearbook. 
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line Queen’s students have been pushing out, up, over the top, against this thing that has been 

eating its way hungrily across our land.”43  

Medical students played a particularly integral role in the local fight against the 

pandemic. Fifth-year medical students (the program was 5 years long then) worked at hospitals 

and surrounding clinics; about half the class stayed in Kingston to help when no doctors were 

available. The remaining students went to surrounding regions including “Gananoque, and 

Madoc, and even as far away as Collingwood and Sherbrooke.”44  Twelve went to Ottawa while 

several fourth-year medical students who had trained in the Army Medical Corps during the 

summer helped at the Queen’s Military Hospital. 

Female students helped by volunteering as nurses in the Ontario Emergency Volunteer 

Health Auxiliary during the peak of the pandemic. On January 23, 1919, as noted in the Queen’s 

Journal, “the girls of Arts ’21 entertained the soldiers at Queen’s Military Hospital. Once more 

the walls of the old ‘Red Room’ resounded with College songs and yells, and a very pleasant 

evening was spent.”45 Meanwhile, students from the Arts Society [modern ASUS] who formerly 

sold newspapers, periodicals, and magazines to students eventually offered them to soldiers 

staying at the Military Hospital for free. The Queen’s Dramatic Club, directed by Professor 

Fallis, performed The Lion and the Mouse on December 6, 1918 at the Grant Opera House for 

the soldiers staying at the Military Hospital. 

Between October 1, 1918 and February 29, 1919, there were 201 reported cases of 

influenza and/or pneumonia at Queen’s Military Hospital. The Hospital’s busiest stretch was 

between October 7 and October 21 when 141 patients were admitted. October 8 to October 11 

                                                 
43 “S.O.S.” Queen’s Journal (Kingston, ON), Nov. 5, 1918. 
44 “S.O.S.” Queen’s Journal (Kingston, ON), Nov. 5, 1918. 
45 “Arts ’21” Queen’s Journal (Kingston, ON), Jan. 28, 1919. 
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were particularly busy, with a minimum of 14 patients admitted per day, reaching a maximum of 

24 admittances on the 8th. Since the Hospital was closely affiliated with the University, its 

faculty, and students, this notable stretch is likely to have contributed to the closing of Queen’s 

on October 16, 1918.  

Since the Hospital was strictly for returning soldiers, the age of patients was concentrated 

around healthy, younger adults who had come back from service overseas (Figure 16). The 

average length of stay varied between two and 140 days, with an average of 21.3 days; this is 

much greater than the 14.5 days averaged by flu/pneumonia patients at KGH. The difference 

between the two hospitals likely results from the different populations they served: soldiers 

returning from Europe may have had a greater number and complexity of complications resulting 

from, among other things, deplorable trench conditions which lengthened their stays relative to 

the local Kingston population. 

 

Figure 16. Age and number of flu or pneumonia cases admitted at Queen’s Military Hospital. Seventy-one percent 

(141/201) were admitted between October 1918 and February 1919. 
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 Given the close proximity to Ongwanada Military Hospital on King Street in Kingston, 

there was constant travel between the two locations. Twenty-four patients were transferred to 

Queen’s Military Hospital from Ongwanada, while two patients were transferred from Queen’s 

to Ongwanada. 

 

 
Figure 17. The average length of stay as a function of age for patients staying at Queen’s Military Hospital following 

admittance for flu and/or pneumonia treatment. The longest average stay was for 28 year olds who stayed for 43.3 days 

on average, while the shortest average was 36 year olds who averaged 10 days per stay. 

Queen’s School of Nursing 

Students at Queen’s School of Nursing were dually affected by the pandemic; they were 

asked to care for ill patients while many were also forced to stop work following contraction of 

the flu. The school kept detailed records of the student nurses, their age, hometown, and any 

notable issues of concern. Records included any academic issues and reasons for time off, 

including sick days taken. It is because of this that there is a relatively good understanding of 

how the Spanish flu impacted nursing students at Queen’s.  
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At the time, nursing students gained much of their hands-on learning through working in 

Kingston’s hospitals and local clinics. With an already strained medical community as a result of 

the flu pandemic, the task of providing effective medical care was made more challenging as 

students became ill with the flu. During the pandemic, there were 44 nurses who required time 

off because of flu-related illnesses. Thirty-eight women (86%) took time off in October, 1918 

when the flu was the worst, with five women leaving sick on October 10th (Figure 18 and Figure 

19). On average, each nursing student took 13.3 total days off work. In total, the nurses were 

away from work for 583.5 days due to the flu. Most individuals took several sick days and 

followed those by additional vacation days; presumably this was to use sick days as sparingly as 

possible. 

Figure 18. Cases of Spanish influenza among Queen’s nursing students as reported in the Queen’s School of Nursing 

Record Books. 
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Figure 19. Total days off work (sick days plus vacation days) for Queen’s nursing students following contraction of the 

Spanish flu, October-November 1918.  

Dr. Guilford B. Reed (1887-1955) 

One notable member of the Queen’s community who gained an international reputation 

for his research on influenza and nuclear warfare was Dr. Guilford B. Reed. Born in Port George, 

Nova Scotia in 1887, Dr. Guilford Bevil Reed grew up on the East coast as the son of the 

prominent ship builder and architect, William Reed. While living in the Annapolis Valley, 

Guilford developed a deep love of the natural world. He spent his days surrounded by five 

siblings and endless apple orchards, and maintained a curiosity that propelled him throughout his 

life.46 

                                                 
46A.A. Travill. Just a Few: Queen's Medical Profiles. Faculty of Medicine, Queen's University, 

Kingston, Ontario, 1992. 
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He entered the Nova Scotia Agricultural College in Truro at the age of 17 and then five 

years later enrolled at Acadia University in 1909 to take Languages and Literature. Midway 

through his degree, he transferred to Harvard University where he obtained his B.Sc. magna cum 

laude in 1912, an M.A. in 1913, and a Ph.D. in 1915. Following a brief study of the east coast’s 

geology from Newfoundland to Florida, Dr. Reed accepted William MacClement’s request to 

join Queen’s University as an Assistant Professor in the Department of Botany in 1915.  

When the Great War broke out, Dr. W.T. Connell, elected the University’s first professor 

of Pathology and Bacteriology in 1895, was sent to Cairo with the Queen’s No. 5 Stationary 

Hospital. Upon his return, he was so inundated with myriad responsibilities that Dr. Reed was 

appointed as an assistant in the Department. At this time, Dr. Reed also volunteered for the local 

reserves and served as Captain in the Canadian Army Medical Corps at the Queen’s Military 

Convalescent Hospital, located in Grant Hall. Although the hospital was set up to treat returning 

soldiers, the unavoidable influx of influenza cases encouraged Dr. Reed’s intimacy with and 

curiosity about the virus. Dr. Reed’s work on influenza was to be his first major academic 

endeavor.  

The annual Principal’s Report of 1918 acknowledged Dr. Reed’s work for “research on 

the Variability of Certain Bacteria, particularly the influenza Bacilli.” The following year, Dr. 

Reed was awarded $150 from the University to hire a research assistant and continue his work in 

the field. In conjunction with his research assistant, Mr. William Hay (Queen’s B.A. ’14, 

M.A. ’14, M.D. ’21), later a physician in the Department, Professor Reed reported the following 

in the Principal’s Report of 1919: 

With the assistance of Mr. Hay several problems in the behaviour of B. influenza which 

were begun during the pandemic of 1918 have been continued. Some six strains of the organism 

have been carried through many generations on a variety of culture media with the result that 

though variations were frequently observed it was found impossible to permanently alter the 
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species by selection. The variations that did occur were found to depend directly upon the media 

on which they were grown, and make it possible to alter the structure of the organism at will. 

Although results were published before we were well under way covering the projects we had 

outlined concerning the toxicity of B. influenza, we continued with sufficient work to completely 

confirm the important finding that this species produces a highly virulent soluble toxin.47 

 

In 1919, the Department of Pathology and Bacteriology was divided into individual 

departments, with Dr. Reed heading the Department of Bacteriology. He received additional 

funding from the University and hired two assistants to support the research on “‘Variation of 

Bacteria’ for four months at $50 per month each.”  

His 1918 work remained unpublished until June 1921 when an article entitled “Some 

Results of Protective Inoculation against Pandemic influenza” was released in the Canadian 

Medical Association Journal.48 In this article, Reed outlined the effectiveness of a vaccine he 

developed to combat the deadly virus. While the Spanish flu was in its infancy on October 1, 

1918, Reed took naso-pharyngeal swabs of 70 patients with influenza. He analyzed the swabs for 

their bacterial content and found 94% of swabs had Bacillus influenzae (modern Haemophilus 

influenzae type b), 50% pneumococci, 56% Green-producing Streptococci (modern 

Streptococcus pneumoniae), and 31% Moraxella catarrhalis. From these four bacterial species, 

ten strains of B. influenza and pneumococci, along with five strains of streptococci and M. 

catarrhalis were grown in pure cultures on agar with rabbit’s blood. From these cultures, Reed 

developed a vaccine and inoculated 193 medical students, 142 of whom received three doses of 

his concoction. He followed them for two 8-week periods with encouraging results, shown in  

Table 4 and Table 5, which are explained below. 

 

                                                 
47 Queen’s University Archives, 1918-1919 Principal’s Report, pg. 40-41. 
48 Guilford B. Reed, “Some Results of Protective Inoculation against Pandemic influenza.” 

Canadian Medical Association Journal 11.6 (1921): 454–456. 

 



47 

Table 4. Men not inoculated with vaccine. 

 Number of Cases Percent of Cases 

Men in group not inoculated 51 - 
Cases of influenza among men 

not inoculated, period: 
Oct 1 – Nov 1, 1918 

22 45.3 

Cases of influenza among men 

not inoculated, period: 
Dec 1, 1918 – Jan 31, 1919 

2 6.9 

 

Table 5. Men inoculated with vaccine. 

 Number of Cases Percent of Cases 

Men in group given three 

inoculations 
142 - 

Cases of influenza among 

inoculated, period: 
Oct 1 – Nov 1, 1918 

17 12 

Cases of influenza among 

inoculated, period: 
Dec 1, 1918 – Jan 31, 1919 

10 8 

 

 

Table 4 and Table 5 compare flu prevalence for individuals who received the vaccine and 

those who did not. There was hope for the vaccine’s effectiveness, as there were fewer flu cases 

among vaccinated people. The most encouraging result was the 8-week period following October 

1, 1918; 45.3% of unvaccinated individuals contracted the flu, while only 12% of vaccinated 

individuals contracted the flu. Even more exciting were the results from several military units in 

the district (M.D. No. 3), including units in Kingston, Ottawa, Cobourg, and Deseronto. About 

16.2% of officers and soldiers in M.D. No. 3 elected to receive the vaccine. The results of the 

study are displayed in Table 6. 

Table 6. Results from the Inoculation of Military Personnel in M.D. No. 3 with the Mixed influenza Vaccine. Data 

collected by Major S.E. Thompson, Sanitary Officer M.D. No. 3. 

 Number of Cases Percent of Cases 
Men not inoculated 4668 - 

Cases of influenza among men not 

inoculated 
1012 21.6 
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Men inoculated, 2 or 3 doses 907 - 
Cases of influenza among inoculated 

men 
7 0.8 

This table shows the large decrease of influenza cases with the use of the vaccine. The 

vaccine was distributed to physicians throughout eastern Ontario, all of whom were also sent a 

follow up questionnaire asking how their patients responded to the vaccine. Twenty-eight of the 

thirty physicians returned a completed survey. When amassing the data, it appeared as though 

receiving any number of doses – one, two or three inoculations – was better than nothing; 5.8% 

of patients who received one or more doses contracted influenza as compared to general 

population estimates of between 5-50% according to Dr. Reed. With particular reference to the 

B. influenzae strain, 22% of non-inoculated persons, versus 3.2% of inoculated individuals, 

developed influenza. 

Despite the promise of Dr. Reed’s work, his research did not lead to any significant 

treatment protocol changes. This is likely due to the following reasons. The pandemic, although 

devastating, was fairly transient and was over before physicians could react effectively. 

Additionally, it was challenging to produce a high quantity of vaccines in such a short time. 

Unfortunately, Dr. Reed’s work was inconclusive and unable to demonstrate acceptable 

effectiveness to move forward in a rapid manner. Lastly, by the time his article was published in 

June 1921, the scientific community’s focus had shifted to other more pressing issues including a 

sweeping Typhoid pandemic. Although Dr. Reed’s flu-related contributions were not widely 

acknowledged, he greatly contributed to both Kingston and the Faculty of Medicine’s prestige as 

his work progressed through the ’30s and ’40s, as he became an internationally renowned 

scientist.  



49 

 

Figure 20. Dr. Guilford B. Reed in front of the Kingston Biological Warfare Laboratory. At the start of WWII, Canada’s 

National Research Council funded Dr. Reed’s gas warfare research because of the government’s concern surrounding the 

effectiveness of gas attacks in WWI.49 

Dr. Reed’s Academic Timeline 

 1912 – B.Sc. from Harvard 

 1913 – M.A. from Harvard 

 1915 – Ph.D. from Harvard. Research focused on the biochemistry and function of 

respiratory enzymes, work that won him the Bedoin Prize. Joined Queen’s University as 

an assistant professor in the Department of Biology. 

 1918 – Began research on the Spanish influenza following his work with the Queen’s 

Military Hospital set up in Grant Hall. 

                                                 
49 Photo courtesy Queen’s University Archives 
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 1930 – Began working with the Fisheries Research Board of Canada with particular 

interest in the health and maintenance of West Coast salmon stocks.  

 1932 – Elected Fellow of the Royal Society of Canada. 

 1939-1945 – Served as a scientific consultant to the Canadian army during WWII 

working on rinderpest, a condition characterized by inflammation of the mucosal 

membrane in ruminants, caused by the paramyxovirus. Rinderpest was not present in 

North America at the time, and so the Joint U.S.-Canadian Commission was established 

with a base in Grosse Isle, an island in the St. Lawrence River, as an isolated location to 

study the disease. Dr. Reed developed an effective agent to protect cattle from the 

condition. 

 1939-1953 – Engaged in top-secret biological warfare research, developing the Kingston 

Biological Warfare Laboratory. Worked to mass-produce the anthrax virus. Developed 10 

pounds of botulinus toxin, enough to deliver 14.5 billion lethal doses. Soldiers guarded 

the Lab day and night. Don’t worry, it was carried away on a secret train to Alberta, or so 

they say…  

 1942 – Awarded Order of the British Empire for identifying and controlling the causal 

organisms for gas gangrene. 

 1947 – Awarded U.S. Medal with Palm. 

 1952 – Elected President of the Royal Society of Canada, the highest academic honour 

available to Canadian citizens 
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What did we learn from the Spanish influenza? 

 Much was gained during the Spanish influenza pandemic that swept through North 

America: a concentrated effort to develop a vaccine was pursued throughout the globe, 

tremendous insight into the flu’s condition and its management was gained, and national 

frustration peaked because there was no unified approach, which led to the formation of the 

Federal Health Department in 1919.  

The 2005 spread of the H5N1 avian flu virus developed a renewed interest regarding the 

Spanish flu, as many saw similarities between the two viruses.50 Although the 2005 avian flu did 

not result in millions, or even thousands, of human deaths, it is believed that over 140 million 

domestic and wild birds died or were killed because of it. Questions surrounding the ethics and 

necessity of resurrecting the 1918 Spanish flu virus to learn from it abounded, although 

significant policy and/or treatment changes have not yet been developed from the research. 

Vaccination Development 

Dr. Reed’s investigation into a flu vaccine was not a novel idea at the time, as there had 

been a long interest in vaccinations and their value before his work began. An understanding of 

exposure-resistance has existed in written records as far back as 429 BCE when the Greek 

historian Thucydides acknowledged that those who survived a smallpox epidemic in Athens 

were subsequently protected from the disease.51 Although a basic understanding of the biological 

underpinnings of infection was not understood for a long time, in about 900 AD when the 

Chinese developed a rudimentary smallpox inoculation. Chinese physicians noted how 

                                                 
50 David Jackson, and Robert A. Lamb. 2005. “Extinct 1918 virus comes alive,” Nature 

Medicine 11 (11): 1154-6. 
51 Thucydides, and K. J. Dover, Thucydides, book VI. (Oxford: Clarendon Press, 1965). 
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uninfected people who were exposed to a smallpox scab were less likely to acquire the disease 

or, if they did, that it was milder. The most common method of inoculation was to inhale crushed 

smallpox scabs through the nostrils.52 

In 1721, Lady Mary Montagu was the first to bring variolation to Britain when she 

inoculated her six-year-old daughter. The variolation procedure involved cutting open an arm to 

expose a vein and rubbing smallpox puss in the incision. This practice began to spread 

throughout England, gaining popularity throughout North America as well. In 1777, George 

Washington ordered mandatory variolation for all American troops who had never suffered from 

smallpox. Although a risky procedure, Washington acknowledged its benefits following a 

successful mass inoculation program in Massachusetts and fought against the Continental 

Congress, which had banned variolation among soldiers. 

In 1796, the English physician Edward Jenner demonstrated the effectiveness of 

inoculation to the greater world. Jenner had heard of dairymaids who, upon being infected by 

cowpox, were immune to the harsher infection of smallpox. On May 14, 1796, Jenner 

experimented with this concept by extracting puss from the hand of a milkmaid infected with 

cowpox. Jenner rubbed this puss into the scratched arm of an eight-year-old boy. Two months 

later on July 1, 1796, Jenner purposefully injected the boy with smallpox, which he never 

subsequently contracted.53 This successful experiment ushered in a new, scientifically based era 

of inoculation, and earned Jenner the informal title as the “father of immunology”.  

                                                 
52 Angela Ki Che Leung,.2011. “Variolation” and vaccination in late imperial china, ca 1570–

1911. New York, NY: Springer New York. 
53 Edward Jenner, 1798. An inquiry into the causes and effects of the variolæ vaccinæ, a disease 

discovered in some of the western counties of England and known by the name of the cow pox. 

(London: printed, for the author, by Sampson Low, 1798.) 
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 It was not until the 1880s that chemist and microbiologist Louis Pasteur started to 

understand the true bacterial underpinnings of inoculations. When on vacation, Pasteur left his 

chicken cholera cultures unattended on the lab bench and, upon his return, injected his lab 

chickens with the virus. While this experiment had previously killed the chickens, the weakened 

virus now enabled the chickens to live. Following the success of this inoculation against fowl 

cholera, Pasteur used the same method to combat anthrax and rabies. In 1881, Pasteur inoculated 

24 sheep, one goat, and six cows against anthrax while leaving a control group uninoculated. A 

few weeks later, he exposed both groups to anthrax – all vaccinated animals survived while none 

of the control group survived. 

 

Figure 21. Louis Pasteur (1822-1895)54   

 With all the excitement surrounding vaccinations as a cure-all for bacterial and viral 

diseases, a significant amount of research poured into the topic in the late 19th and early 20th 

                                                 
54 Biography.com article on Louis Pasteur (https://www.biography.com/people/louis-pasteur-

9434402) 

https://www.biography.com/people/louis-pasteur-9434402
https://www.biography.com/people/louis-pasteur-9434402
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centuries. The early 20th century produced vaccines for diphtheria, tetanus, whooping cough, and 

tuberculosis. 

Vaccination Against the Spanish flu 

As Dr. John. J. Heagerty, a federal government bacteriologist, said in his September 1919 

CMAJ article, “the strongest weapon in the hands of the health officer in the fight which he 

constantly wages against infectious disease is vaccination.”55 

When the flu hit eastern North America in the Fall of 1918, the idea of vaccinating as a 

treatment was already in the minds of many researchers. Although there were benefits to having 

myriad different vaccines produced at the same time, this made it challenging for health 

practitioners to determine which, if any, to provide patients. Most vaccines on the market 

claimed to be preventative, while a few also suggested therapeutic value. Because of the 

challenging choice physicians needed to make about which vaccine to use, many elected to use 

vaccines as a last resort rather than for their preventative value. 

Edward C. Rosenow of the Mayo Clinic’s Division of Experimental Bacteriology argued 

in 1919 that mixed influenza vaccines were the most effective form of inoculation. Mixed 

vaccines involved a combination of different bacteria in the same vaccine, and typically 

contained at least pneumococci and streptococci. Rosenow believed that the vaccine’s bacterial 

composition should mirror the current viral profile in the exact proportions that the bacteria were 

present.56 Because of this, his vaccines were in constant flux with changing component 

                                                 
55 J.J. Heagerty, “influenza and Vaccination.” Canadian Medical Association Journal 9.3 (1919): 

226–228. Print. 
56 E.C. Rosenow, “Prophylactic inoculation against respiratory infections during the present 

pandemic of influenza. Preliminary report.” Journal of the American Medical Association 

72(1919):31–4. 
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proportions. His vaccine was made widely available throughout the American upper Midwest 

and was completely adopted by the City of Chicago where 500,000 doses were produced. 

Around the same time, Major F.T. Cadham of Winnipeg gathered excellent 

epidemiological data on the use of a mixed vaccine at military camps in Manitoba. Since the flu 

moved west from the Atlantic, word reached Cadham about influenza long before the pandemic 

peaked in the province of Manitoba. Despite this, Cadham noted how “the information [on 

vaccines], which could be derived at the time, was meager.”57 He developed a trial vaccine using 

naso-pharyngeal swabs from 128 cases of influenza. Smears were stained and cultures developed 

with five different bacterial species. The resulting vaccine was injected into four of Cadham’s 

laboratory colleagues. With no major side effects, the vaccine had two strains of Streptococcus 

added to it from soldiers suffering from influenza on October 1, 1918.  

This improved vaccine was designed for the Canadian Expeditionary Force, the field 

force of overseas soldiers fighting in WWI. It was voluntarily tested on soldiers of Military 

District No. 10 (Winnipeg, MB) on October 20th, 1918 with a second inoculation a week later. 

Of the 7,600 soldiers in the district, 4,842 were inoculated. Associated with the vaccination’s 

trial was the proactive establishment of the Emergency Military Hospital for influenza in 

Winnipeg’s Tuxedo suburb. There were 520 cases of influenza, 282 of which had received the 

vaccine while 238 had not. 

                                                 
57 F.T. Cadham, “The Use of a Vaccine in the Recent Pandemic of influenza.” Canadian Medical 

Association Journal 9.6 (1919): 519–527. 

 



56 

Table 7 shows the admission data for the hospital – notably, there were a similar number of 

admissions for inoculated and uninoculated cases, however there were more instances of 

pneumonia and death in uninoculated versus inoculated cases. 
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Table 7. Report of the Emergency Military Hospital for influenza in Tuxedo, Manitoba (Source: Cadham, 1919) 

 Admissions Pneumonia 

% of influenza 

cases developing 

into Pneumonia 

Deaths 
Percent of cases 

that died 

Inoculated 282 17 6.05 5 1.7 

Uninoculated 238 41 17.1 17 7.1 

 

Following the vaccine’s initial success in Winnipeg, Dr. Gordon Bell, the Chairman of 

the Manitoba Provincial Board of Health from 1913 to 1917, granted permission for the 

production and distribution of 600,000 vaccinations throughout Manitoba and Saskatchewan. 

With a much larger sample size, Table 8 and Table 9 highlight the differences inoculation made 

in reducing the number of influenza, pneumonia, and death cases. 

 

Table 8. Incidence of disease and mortality in inoculated individuals. N.B.: 28,815 people were inoculated once, 24,184 

were inoculated twice, and a total of 52,999 people were inoculated at least once. 

Incidence 

of 

Receiving 

One 

Inoculation 

Percent 

Receiving 

One 

Inoculation 

Receiving 

Two 

Inoculations 

Percent 

Receiving 

Two 

Inoculations 

Total 

Percent of 

Total 

Inoculated 

Influenza 2,843 9.8 2,360 9.7 5,203 9.8 

Pneumonia 177 0.61 123 0.5 300 0.56 

Deaths 61 0.21 24 0.09 85 0.16 

 

Table 9. Incidence of disease and mortality in uninoculated individuals. N.B.: There were 85,941 who did not receive the 

vaccine. 

Incidence of Number of Cases 
Percent of Cases Among 

those Uninoculated 

Influenza 21,285 24.8 

Pneumonia 1,869 2.2 

Deaths 563 0.66 

 

The value of Cadham’s vaccine is highlighted when comparing the final columns of Table 8 

and Table 9, showing how the incidence of influenza, pneumonia, and deaths were all decreased 

with the use of the vaccine. The incidences of both pneumonia and mortality were less than one 
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quarter in the inoculated versus uninoculated cases. Additionally, inoculated individuals had 

fewer disease complications and their length of stay in hospital was half that of uninoculated 

individuals.  

Despite the efforts of many researchers to develop an effective bacterial vaccine, future 

research highlighted how far off they were; although the difference between bacteria and virus 

were beginning to be understood, they were frequently used interchangeably at the time. Bacteria 

are single-celled organisms that are significantly larger than viruses, which are parasites that 

require a host to infect. Due to the size differences, it was not until 1933 when more powerful 

microscopes were developed that the true viral origins of influenza became known. 

Treatment Developments 

 As with many epidemics and public health issues, it is only in hindsight that physicians, 

policy makers, and the general public appreciated the appropriate ways to treat the Spanish 

influenza. The prophylactic use of a vaccine, now a common inoculation practice each fall, was 

in its infancy when the virus was most impactful in 1918. Additionally, the practicality of 

quarantining patients was, and continues to be, called into question as the balance between 

removing ill cases from the public and the disruption the practice causes is debated. 

Community Response 

With the wide-sweeping devastation of the Spanish influenza in the fall of 1918, 

communities around the world were eager to come together and share insights and ideas about 

protective treatments and therapies. When the pandemic hit Kingston, the local medical 

community was in the midst of an unfortunate chapter in their history. As with other University 

cities, a healthy relationship between Kingston and Queen’s School of Medicine was important 

for the region. With stagnant funding, there was talk of splitting the medical school up, sending 
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students to Ottawa and Toronto to finish their medical training. Because of this lull, many 

Kingston physicians looked elsewhere to enhance their understanding of the pandemic and 

generate treatment ideas. One of the major sources they drew from was the American Public 

Health Association. 

On the first day of the American Public Health Association’s annual meeting in November 

1918, the Illinois influenza Commission was created. The work of this committee, spearheaded 

by Dr. R.A. O’Neill, was immediately published in the Association’s journal because of the 

pandemic’s urgency.58 At the meeting, it was noted by Dr. E.C. Jordan how more than 60% of 

those who died in the pandemic were between 20 and 40 years old, a stark difference from the 

standard influenza that normally affected young, old, and immunocompromised individuals. He 

commented that this likely indicated “a radical difference in the causal agent of this pandemic.”58 

At the time, the causal agent of the flu was unknown, although it was suspected to be one (or 

several) species of bacteria.  

Upon the conclusion of the annual meeting, there were three prophylactic measures that 

were announced, including: 

1. “Break the channels of communication by which the infective agent passes from one 

person to another. 

2. “Render persons exposed to infection immune or at least more resistant by the use of 

vaccines. 

3. “Increase the natural resistance of persons exposed to the disease by augmented 

healthfulness.”58 

                                                 
58 R.A. O’Neill, C. St. Claire Drake, J.O. Cobb. “Committee Reports: influenza Pandemic.” 

American Journal of Public Health (New York) 9.11 (1919): 876. 
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Another prominent Canadian physician, Dr. F.H. Wetmore, the Chairman and Secretary of 

the New Brunswick Provincial Board of Health, offered his treatment ideas in response to the 

Illinois influenza Commission’s proclamation: “Some of the methods by which these channels 

are broken are, isolation of the sick, wearing of masks, and washing of hands by the nurses and 

attendants, and the care of the sputum.”59 Describing the challenge associated with quarantining 

influenza carriers and mild cases, Dr. Wetmore lamented on the difficulty associated with 

controlling the spread of the disease. He described his personal experience of implementing both 

prophylactic and therapeutic vaccines during the pandemic. Using mixed stock vaccinations 

made by G.H. Sherman Bacteriological Laboratories out of Detroit, Dr. Wetmore provided 

different vaccination amounts to patients according to their disease status: therapeutic doses were 

given to ill individuals while weaker prophylactic doses were provided to members of the family. 

He reported that earlier inoculation decreased the future risk of pneumonia, suggesting proactive 

inoculation may be helpful.  

The primary recommendation given to all patients at the time was bed rest, with fresh air 

and good nursing. The windows were to be kept open with the patient’s bed being moved as 

close to the fresh air as possible. Beyond this though, the recommendation for vaccination varied 

based on each doctor’s personal approach. Some viewed any vaccination as helpful and provided 

it immediately, while others were more hesitant and used it only when deemed necessary. In 

hindsight, the best tactic was to provide vaccination regardless of a patient’s stage of illness, 

presuming an effective vaccination was available.  

                                                 
59 F.H. Wetmore, “Treatment of influenza.” Canadian Medical Association Journal 12.9 (1919): 

1075. 
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Upon diagnosis, doctors recommended that patients be given a large amount of liquids; a 

mixture of two parts milk to one part lime and/or a combination of one egg per pint of milk was 

recommended. As for medicine, it was encouraged to clear the digestive tract as early as possible 

with a saline cathartic such as Epsom salts. Acidosis was normally present, and thus an alkaline 

treatment with sodium bicarbonate or potash citrate would be prescribed. Aspirin was given for 

pain while a cough was treated with 1/12g (83mg) of heroine.60 If insomnia developed, heroine 

or a stronger opiate may have been used. 

 

Figure 22. Treatments such as this Ayer’s Cherry Pectoral were marketed during the early 1900’s for a variety of 

maladies including influenza. As was shockingly common at the time, this medication included heroin.61 

Quarantine  

 As with many other infectious diseases, many people considered quarantining affected 

cases of influenza. There were many medical and economic ramifications to making such a 

choice however, the most important of which was its effectiveness. Given the pandemic hit 

                                                 
60 To put that dose perspective, for an opiate-naïve person taking heroine for the first time, the 

lethal level of heroine is between 75-375mg. 
61 Museum of Healthcare at Kingston, Accession no. 996001222 
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eastern North American regions, including Kingston, before communities could effectively react, 

the idea of quarantining was likely doomed from the start. Given influenza was not a reportable 

disease, physicians and community officials were likely themselves unaware of what was 

happening until it was too late to properly quarantine citizens. These cases were frequently 

brushed off as being mild common colds and therefore received inadequate treatment. Because 

of Kingston’s geographic location as a hub for travel and trade along the St. Lawrence and Great 

Lakes regions, compounded by soldiers returning from the war, there was too much flow in and 

out of the city to suitably isolate people. Additionally, there was minimal economic incentive to 

quarantine people because the removal of people from their workplaces would have caused quite 

a frustration for business owners.  

 Dr. T.H. Whitelaw considered the value of quarantining affected individuals in the 

Western Canadian city of Edmonton, Alberta. As he wrote: “Probably never before has the 

medical profession been confronted with a more baffling problem than has been presented by the 

influenza pandemic, both as to its possible prevention and treatment.”62 The first cases of the 

pandemic occurred in Edmonton around October 11, 1918. It was quickly made reportable by the 

Provincial Board of Health only four days later, as they had heard about the horrors sweeping 

Central and Eastern Canada. Although on October 25, 1918 it was made mandatory to wear a 

mask outside the house, this legislation was likely too late and had little-to-no impact on the 

Province’s management. 

                                                 
62 T.H. Whitelaw, “The Practical Aspects of Quarantine for influenza.” Canadian Medical 

Association Journal 12.9 (1919): 1070-4. 
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Figure 23. Albertan farmers are pictured wearing mandatory facial masks.63 

 

 In communities that were able to establish a moderate quarantine, the potential benefits of 

strict municipal rules were often outweighed by the societal frustration that ensued. Almost 

immediately after they were put in place, snooping neighbours began to report sick and 

quarantined individuals who tried to escape from the confines of their home under the cover of 

darkness. Homes with quarantined individuals were indicated with a physical placard on the 

front of the building: the time and effort required to placard and supervise those homes was 

enormously time consuming for an already-overworked health official staff. 

 Dr. Whitelaw concluded, “The maintaining of bodily health by normal living and the 

avoidance of panic, worry or fatigue, seemed to be the only practical method of combatting the 

infection.” With such a rapidly moving disease, it was deemed impractical to spend additional 

money and energy investing in an unproven management method. In the rare instances where 

quarantining was implemented, the rules allowed healthy individuals to enter and leave their 

                                                 
63 Library Archives of Canada, MIKAN no. 3194045 
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homes while ill cases were required to stay home. Because of this, it is likely that family 

members were acting as carriers for the disease, further encouraging its spread. 

Minaker and Irving Study 

An interesting study of the prophylactic use of a vaccine was conducted at the Naval 

Training Station in San Francisco in 1919. Minaker and Irvine64 demonstrated beneficial results 

from the use of a mixed prophylactic vaccine. Since this research was based out of the West 

coast, the authors were able to proactively test a vaccine prior to the flu’s arrival from the East. 

Uniquely, the Naval Station was based on an island more than 1.5 km from either San Francisco 

or Oakland, allowing the influenza cases to be completely isolated. As with many of their 

contemporaries, Minaker and Irvine found their inoculated populations fared better with fewer 

cases of influenza and had a lower mortality rate as compared to uninoculated individuals (Table 

10 and Table 11). The exception to this trend is found with inoculated corpsmen, a group that 

experienced an 11% mortality rate as compared to 2.1% in uninoculated nurses and attendants. 

Table 10. Results of uninoculated participants at the Naval Training Station, San Francisco. 

Uninoculated 

Persons 
Population 

Influenza Mortality 

Number of 

Cases 

Percent of 

Cases 

Number of 

Cases 

Percent of 

Cases 

San Francisco 

and Oakland 
625,000 33,065 5.3 3,035 9.2 

Mare Island 

Navy Yard 
8,232 1,296 15.7 65 5.0 

Nurses and 

attendants, 

San Francisco 

hospitals 

550 186 33.8 4 2.1 

Los Angeles 600,000 9,124 1.5 612 6.6 

                                                 
64 A.J. Minaker, and R.S. Irvine. "Prophylactic use of Mixed Vaccine Against Pandemic 

influenza and its Complications: At the Naval Training Station, San Francisco." Journal of the 

American Medical Association 72.12 (1919): 849. 
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Table 11. Results of voluntarily inoculated participants at the Naval Training Station, San Francisco.  

Uninoculated 

Persons 
Population 

Influenza Mortality 

Number of 

Cases 

Percent of 

Cases 

Number of 

Cases 

Percent of 

Cases 

San Francisco 

civilians 
1,080 14 1.4 0 0.0 

Marines at 

Mare Island 
1,950 35 1.8 1 2.8 

Hospital 

corpsmen on 

duty in 

influenza 

wards 

270 9 3.5 1 11.0 

Naval Camp, 

San Pedro 
3,100 53 1.7 0 0.0 

  

Although skeptics were vocal about their opposition to the early and unnecessary use of a 

vaccine either prophylactically or therapeutically, the majority of research suggested that 

vaccines were extremely effective. With a short-lived pandemic, the medical world was divided 

in two: there were those who supported the use of influenza vaccines and those who opposed 

them. In large part, those who opposed vaccines were not fundamentally against them; they 

wanted to use a tried-and-true technique rather than an untested vaccine. 

A Continuing Pandemic and its Policy 

The 1918 influenza pandemic brought researchers’ attention to the potential harm the 

annual virus could cause. Despite its acute devastation in 1918, the pandemic persisted to a lesser 

extent throughout 1919 and 1920 as well. If a silver lining existed for physicians during these 

three years it was this; because of an increase in the number of flu cases in the Spring of 1919 

and again in March 1920, research on the virus continued for the duration of its extended 

presence. Major-General Sir William B. Leishman, publishing in 1920, provided one of the 
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many encouraging vaccination results that arose as a result of the continuing pandemic.65 As 

seen in Table 12, the incidence per 1,000 people of infection, pulmonary complications, and 

death was lower among inoculated than non-inoculated individuals in his study population. 

Among those inoculated, there were only 221 attacks (1.4% of inoculated cases), 26 of which 

developed pulmonary complications while two died. Contrasting these numbers are the 

experiences of the non-inoculated soldiers: 2,059 cases suffered attacks (4.7% of non-inoculated 

cases) with 583 cases of pulmonary complications and 98 deaths. 

 

Table 12. Results of the inoculation of the 59,144 British Army members from 24 different military camps.  

 Inoculated Non-inoculated 

Number of men in camps 

under observation 
15,624 43,520 

Incidence of attack per 1,000 14.1 47.3 

Incidence of pulmonary 

complications per 1,000 
1.6 13.3 

Deaths per 1,000 0.12 2.25 

 

By 1920 it was becoming increasingly clear and accepted that vaccinations were going to be the 

most effective prophylactic treatment to combat influenza. While the idea that inoculation would 

support prevention and possibly treatment was gaining traction, there was uncertainty about the 

optimal size of the dose. Dr. F.T. Cadham, whose work in the Emergency Military Hospital for 

influenza in Winnipeg was previously described, demonstrated that two doses of vaccination 

were more effective at reducing the rate of influenza, pneumonia, and deaths as compared to one 

dose.57 Leishman’s 1920 publication suggests protective results would be even stronger if full 
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doses had been provided to participants; half of those inoculated in the Leischman study received 

a single dose, while the greatest degree of protection was offered by three doses. 

 Much of what was learned from the 1918 Spanish flu pandemic was not new to citizens at 

the time. Diseases of the day were viewed and managed differently; with a less complete 

understanding of the biological basis of disease, treatment approaches were lax compared to 

today’s standards. The policy approach to disease outbreaks reflected this lack of scientific 

understanding. 

 Dr. John McCullough, the Chief Officer of the Ontario Provincial Board of Health in 

1918, acknowledged that a diagnosis of influenza did not necessitate reporting or quarantining 

since it was not considered a communicable disease;66 both provincially and nationally there was 

no set combative approach against the flu. In the fall of 1918, an order-in-council dictated that 

land and its buildings could be assigned for the use by local boards of health to fight the flu. This 

meant at least local jurisdictions could manage their own flu-related affairs. 

The most important power that each local Board of Health had was the power to close public 

places, a decision that was hotly debated. The continuing outcry from Kingston’s citizens was 

understandable (Figure 24), as individual families and the economy as a whole would be 

significantly impacted by the proposed closures. Influenza became so deeply entwined with 

society that children began to make songs about the virus, some of which became so popular that 

they made it into the newspapers: 

I had a little bird 

And its name was Enza. 

I opened the window 

And In-flew-Enza.67 
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Consideration was also given to quarantine those with the flu, however this was ultimately 

nullified because treatment recommendations at the time were to enjoy fresh warm air if 

possible. Additionally, the transient nature of influenza meant that, by the time the quarantined 

homes were inspected and placarded, many of the ill people in the houses would have recovered 

or died. The city’s policy-makers therefore distributed notices such as the following on October 

16, 1918 to many public businesses: 

Dear Sir:- 

You are hereby notified that under the provisions of the Ontario health Act you are required 

to close your Theatre affecter Wednesday, Oct. 16th, 1918, and keep it closed until further notice. 

This action was taken after consultation with the Kingston Medical Society and in view of the 

great number of cases of Influenza in this City. 

Your cooperation and compliance with the above will be appreciated.  

Yours truly, 

Dr. A.R.B. Williamson 

Medical Health Officer68 
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Figure 24. A letter written by the President of the Canadian Theatre Managers’ Association to Kingston’s Board of 

Health in response to the October 16, 1918 proclamation that Kingston public places, including theatres, were to be closed 

until further notice. This letter resembles the plea many Kingston business owners made to the Board of Health asking 

them to reconsider their decision.69 

 In the wake of the Spanish flu, there was an outcry from the medical community at the 

lack of a coherent, national approach to the pandemic. Without seamless, consistent 

communication between physicians and policy makers regarding the treatment and control of 

influenza, physicians grew increasingly frustrated. In the year following the flu, 1919, Canada’s 

Department of Health was formed. 

 Prior to the formation of the Department of Health, the federal Department of Agriculture 

was responsible for all national health matters. Dr. John Amyot was the first Deputy Minister of 

Health, a Toronto-based surgeon who had worked tirelessly to advocate for safe water and 
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pasteurized milk in Ontario. Prior to his appointment in 1919, he was the Chief Sanitary Officer 

for the Canadian Corps and British Army.70 

 The first formal discussions of a federal Department of Health came about following the 

introduction of An Act Respecting the Department of Health (Bill 27) into the House of 

Commons. The Bill reads: “The duties and powers of the Minister shall extend to include all 

matters and questions relating to the promotion or preservation of the health and social welfare 

of the people of Canada.”71 The ‘duties and powers’ fell under nine specific areas, including 

child life and welfare, public health and disease on all methods of transportation (including 

railways, boats, and ships), quarantine, immigrant inspection, management of marine hospitals, 

and coordinating with the authorities in the United States. Each province was to have a Medical 

Officer of Health who would contribute to Dominion Council of Health. The Dominion’s role 

was to serve both discussion and administrative roles to coordinate national issues.72 

Debates on Bill 27 provided important foundations on which future medical decisions 

would be made. All politicians would have known of the 1911 National Insurance Act, a British 

act that provided health insurance for industrial workers. Under the Act, people could receive 

free tuberculosis and maternity treatment.73 Although there was some mention of this Act during 

Bill 27 debates, only Peter McGibbon, a Unionist Member of Parliament for Bracebridge, ON, 

argued for “giving every poor man, woman and child in this country free medical service from 
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the cradle to the grave.”74 Despite this call to action, it was not until 1947 when Saskatchewan, 

the first trailblazing Canadian province, officially introduced universal health care coverage.75 

Led by Tommy Douglas, the premier of Saskatchewan at the time, the government-funded health 

insurance program was so effective that other provinces began to implement similar programs, 

including Alberta in 1950. The 1957 majority Liberal government passed the Hospital Insurance 

and Diagnostic Services Act (HIDS Act), which funded 50% of healthcare for any provinces that 

adopted the Act. These significant steps forward led to the 1966 passing of the Medical Care Act 

by Lester B. Pearson and subsequent establishment of Medicare, the current-day national health 

care system. 

Conclusion 
 

When the annual influenza virus hit Kingston in the fall of 1918, there was little 

indication of the devastation that was in store for the city. Beyond a small increase in flu cases at 

Hotel Dieu Hospital in September 1918, it was not until October when people appreciated its full 

severity. As soldiers were sent home from the front lines in Europe, they unknowingly carried 

one of the most destructive viruses that humans have ever known. The flu that ensued quickly 

spread to all corners of the globe, often forcing rural families to rush to hospital only to witness 

their loved ones succumb to pneumonia within a matter of days. Lessons learned encouraged 

proactive medical planning for an annual flu vaccine and further stimulated those forming 

Canada’s Department of Health. 
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