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Introduction 

Public health is the unappreciated hero of modern warfare. Advances in disease 

management, sanitation policies, and hygiene practice represent the single greatest change in 

warfare since 1800. 

This idea may be controversial in the field of military history, but public health measures 

in and on the service of force protection have had as great an impact on warfare as a century’s 

worth of technological and tactical change. When they are functioning correctly, these 

measures have an unmatched positive effect on force health that is nevertheless difficult to 

quantify, and is therefore often understated or ascribed to common-sense. But when they are 

not implemented correctly, or are absent altogether, the consequences for any military force 

are dire.  

American bacteriologist Hans Zinsser wrote in his classic work of epidemiology, Rats, 

Lice and History (1937), that “soldiers have rarely won wars. They more often mop up after the 

barrage of epidemics.”1 Before the twentieth century disease was the constant companion of 

war, and the First World War of 1914-18 was the first major conflict in which the deaths of 

military personnel due to illness were lower than the deaths due to battlefield wounds, at least 

on the Western Front. Prior to 1914, three to five times as many soldiers would die of infectious 

disease in any war than would ever die from enemy action, and in campaigns with particularly 

poor health and hygiene standards, that number could balloon.2 

                                                           
1 Hans Zinsser, Rats, Lice, and History: The Life History of Typhus Fever (Boston: Little, Brown & Company, 1967, 

c1935), 113. 
2
 Deborah Brunton (Ed.), Medicine Transformed: Health, Disease and Society in Europe, 1800-1930 (Manchester: 

Manchester University Press, 2004), 333. 
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Today’s military forces are just as vulnerable to disease if rigorous public health 

measures are not consistently applied for force protection. Armies are kept packed into close-

quarters in-theatre, and are often operating in foreign lands that contain alien microbe 

cultures, making them ideal vectors for the spread of infectious disease. In a 1988 article in the 

Navy War College Review, Arthur Smith, a professor, medical doctor, and U.S. Navy captain, 

wrote that:  

Much to the consternation of tactical planners, reality teaches 
that these ‘support’ considerations determine the order of battle 
and tactics, as well as the sustainability of forces employed. … No 
question, you can go to war without medical support, but you 
cannot stay.3 
 

The most astonishing example in modern times is the Soviet Red Army during its occupation of 

Afghanistan during the 1980s. Of the 620,000 Soviet military personnel who served in 

Afghanistan between 1979 and 1989, only about 2 percent (14,453) were killed in combat or 

died of wounds. However, fully three-quarters of all Soviet personnel in-theatre were 

hospitalized during the occupation. Of these, 415,932 (88 percent) were hospitalized for serious 

diseases, including over 100,000 cases of infectious hepatitis and 31,080 cases of typhoid fever; 

other diseases included cholera, typhus, dysentery, diphtheria, malaria, and the plague. While 

only about a thousand actually died from their illnesses, over two-thirds of their occupying 

army still became preventable casualties with disease and non-battle injuries (DNBI).4 

 Similar challenges have faced Western nations at times, demonstrating that the 

problems of disease, sanitation, and hygiene are not simple, and that they do not vanish simply 

                                                           
3
 Arthur M. Smith, “The Influence of Medicine on Strategy,” Naval War College Review XLI, no. 2 (Spring 1988), 28. 

4 Lester Grau and William A. Jorgensen, “Beaten by the Bugs: The Soviet-Afghan War Experience,” Military Review 

77, no. 6 (November 1997). 
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because “cures” for illnesses have been devised. The U.S. Marines who landed in Lebanon in 

1957 were plagued by enteric fevers (typhoid and paratyphoid) because of a lack of planning 

for medical support.5 In Vietnam, the United States Army suffered on average 400 DNBI 

casualties per 1,000 soldiers per year in the theatre of war, compared with a rate of about 100 

battle casualties per 1,000 soldiers per year.6 And there are more recent examples. During the 

2003 American deployment to Monrovia during the Second Liberian Civil War, 44 percent of the 

U.S. Marines who went ashore came down with malaria (many of them with the life-

threatening falciparum strain of malaria); laboratory blood tests later showed that only 5 

percent had been taking their mefloquine antimalarial medications as prescribed. Anecdotal 

evidence indicated that other antimalarial hygiene precautions had also been seriously 

neglected.7 The Canadian Forces have also had serious epidemiological episodes in recent 

history. During the 2000 peacekeeping mission to East Timor, 46 percent of the Canadian 

personnel in Dili were infected with life-threatening, mosquito-transmitted dengue fever, in 

large measure because the medically-recommended countermeasures were not enforced by 

the commander. Particularly embarrassing, and telling, was that other U.N. contingents located 

near the Canadians had better compliance with the dengue countermeasures and did not 

experience any outbreak.8 

 Often force health protection is not taken as seriously it should be. Major-General 

James Wolfe, the victor in the Battle of Quebec in 1759, had a reputation for being a strict 

                                                           
5
 Smith, “The Influence of Medicine on Strategy,” 28. 

6 Jean-Robert Bernier, “Threats to Operational Force Health Protection,” in: Allan English and James Taylor (Eds.), 

The Operational Art: Canadian Perspectives – Force Health Support (Kingston: Canadian Defence Academy Press, 
2006), 23. 
7
 David Brown, “Malaria Outbreak Blamed on Troops – Failure to Take Drug in Liberia Cited,” Washington Post (18 

October 2003), A20. 
8
 Bernier, “Threats to Operational Force Health Protection,” 24. 
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disciplinarian and hygienist, giving great care and attention to soldiers’ sanitation services and 

the placement of latrines. His fastidiousness was a point of mockery among his fellow officers 

and subordinates, who thought such tasks beneath a general’s dignity. During the siege of 

Quebec, Brigadier George Townshend, Wolfe’s subordinate and a talented caricaturist, took it 

upon himself to sketch and circulate images japing the general’s hygiene inspections (Figure 1 

and Figure 2). But while sanitation and hygiene may have been undignified, these simple force 

protection measures likely saved the lives of more men than all the regimental surgeons on the 

Plains of Abraham combined.9 

 All of the above examples can be seen as isolated, but they highlight how 

epidemiologically vulnerable military forces are, have always been, and how sometimes the 

solutions are not treated with the appropriate gravity. The preventive medical measures 

necessary to keep disease in check are invisible when functioning properly, so it is difficult to 

speculate on how many personnel would have been sick in any given operation had measures 

not been taken. These examples also highlight how the public health experience of the past 

remains relevant today. Military medical practitioners 250 years ago knew, for instance, that 

centralizing health care spread infectious diseases. The leading medical minds of the eighteenth 

century had identified centralized hospitals as one of the main sources of fatal infections, even 

if they did not know the precise aetiology at the time. Medical reformers advocated treatment 

at the decentralized level of the regiment. We have recently “rediscovered” the perils of 

centralized health care: diseases caught “in-care” have become one of the leading causes of 

death in Canada. A quarter of a million Canadians catch illnesses in hospitals while undergoing 

                                                           
9
 Ian McCulloch, “Pratfalls on the Paths of Glory,” The Beaver (January 1994), 14. 
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unrelated treatment, and between 8,000 and 12,000 die annually as a result, twice as many as 

will die from breast cancer in a year.10 While there is no obvious solution to this dilemma, the 

same public health problems have been identified, dealt with, and forgotten about for 

hundreds of years. 

 One of the best ways to gauge the importance and effect of public health measures in 

armed forces is by way of historical comparison. Two particular events in military history stand 

out for comparative analysis, made all the more relevant and thinkable because they took place 

over the same ground, at the same time of year, with similar seasonal, environmental, and 

microbial factors, but one hundred and thirty-three years apart. These are the Walcheren 

Expedition in 1809, fought between the British and the French during the Napoleonic Wars; and 

the Battle of the Scheldt in 1944, fought primarily between the Canadian and German armies 

during the Second World War. Both took place in the Scheldt River estuary of southern Holland 

during the later summer and autumn of their respective years, and were fought for control of 

the approaches to the Belgian port of Antwerp. But where the 1809 Walcheren Expedition 

became one of the most horrifying historical examples of the effects of unchecked disease 

upon a military force, the 1944 campaign was, both relatively and in absolute terms, a sterling 

example of the effectiveness of preventive medicine. 

 It would be easy to assume that the vast differences between the two campaigns could 

be attributed purely to knowledge: that in 1944 medical practitioners simply knew more than 

their 1809 counterparts. But while medical science did make great advances during the 

intervening time, it would be a mistake to assume that the medical practitioners of the early 

                                                           
10

 André Picard, “Concerns over treatment of infections,” The Globe & Mail (26 April 2013). 
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nineteenth century were witch-doctors with no understanding of, or defence against, the 

ravages of disease. As we shall see, many of the sanitation and hygiene “best practices” that 

could prevent or retard the spread of disease were widely known among military medical 

personnel by the middle of the eighteenth century. Although medical theory could not always 

explain why certain practices worked, surprisingly effective (for pre-germ theory) measures for 

disease prevention in armies existed. The real problems in 1809 were that these established 

best practices were ignored, and that medical personnel were completely cut out of the 

planning process, to ruinous effect. The story of medical history is often told as one of 

consistent medical “advances” that gradually improved human life, but in the case of 

preventive medicine and public health the prevention of disease has been a matter of following 

basic procedures, knowledge of which – if not practice – has spanned centuries. 

 This paper will analyse the two campaigns in the Scheldt side-by-side, providing some 

background on the military operations but emphasizing sanitation, hygiene, and 

epidemiological dimensions. Some of the important public health developments between 1809 

and 1944 will also be discussed in the context of what changed, and in the end a summary of 

“lessons learned” will be provided for the benefit of military professionals and health care 

practitioners. 

 

Walcheren Island and the Scheldt Estuary 

 To begin with, some background on the geographic area in question is necessary, since 

it forms the ground for the subsequent discussion. At least as far back as Roman times there 

are records of the Scheldt estuary serving an important strategic function in northwestern 
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Europe. The wide, deep Scheldt River snakes inland from the North Sea, eventually reaching 

Antwerp, one of Europe’s largest ports in 1809, 1944, and today. Walcheren – technically no 

longer an island – sits as the “cork” in the bottle of the Scheldt River running through Belgium 

and the southern Netherlands. Walcheren is connected to the mainland through the South 

Beveland peninsula; both Walcheren and South Beveland used to be islands but in 1903 were 

connected to one another and to the mainland by a railway embankment. Both are part of the 

Dutch province of Zeeland, and like much of the surrounding area consist mainly of land 

reclaimed from the sea through the use of ambitious irrigation dykes. In total, about 38% of the 

Netherlands is land that has been reclaimed from the sea, an area that at its lowest point is six 

meters below sea level.11 Walcheren is, today, about 19 kilometers in length and with a total 

area of about 217 kilometers squared. The individual farms, the small medieval villages, and the 

larger towns of Middelburg and Flushing are home to about 113,500 Zeelanders.12 Settlement 

has been almost continuous back to the Roman times, though the geography of the Scheldt has 

changed so much that the early Roman inhabitants may have lived on islands that would be 

unrecognizable today.13 Figure 3 presents a map of the modern-day Scheldt Estuary. Walcheren 

is the protuberance at the end of the peninsula on the north shore of the Western Scheldt. 

 The province of Zeeland, which includes the slice of Dutch territory on the south bank of 

the Scheldt around Breskens, has its capital at Middelburg on Walcheren. Given how much of 

the province exists below sea level, it has always been prone to flooding, a perennial problem 

faced by the entire country. Local flooding occurred during military operations in both 1809 and 

                                                           
11

 Dirk Marc de Waard, “Luctor et Emergo: The Impact of the Second World War on Zeeland” (Wilfrid Laurier 
University: MA Thesis, 1983), 2. 
12

 Ruud Bijlsma, “Nederlandse eilanden – Islands of the Netherlands: Walcheren,” website, created June 2005: 
<http://islas.ruudbijlsma.nl/wcr_en.htm> (Accessed 2 August 2013). 
13

 “Nederlandse eilanden – Islands of the Netherlands: Walcheren.” 



  11 

Engen  |  Museum of Health Care at Kingston   

1944, and Walcheren was almost totally flooded by the Allied bombing of the Westkapelle dam 

in October 1944. The province was inundated during the North Sea Storm of 1953, resulting in 

some 1,800 Dutch deaths when the dykes proved unable to contain a combined spring tide and 

windstorm, and 1,365 km² of land was flooded.14 The elaborate Delta Works irrigation projects, 

designed to permanently shield the Rhine-Meuse-Scheldt estuaries from flooding, were erected 

largely as a result of the 1953 storm. 

 The Scheldt estuary region, and Walcheren in particular, have reputations for being 

disease-ridden. Malaria has historically been endemic to the region, to the point where the 

Netherlands were considered the most malarial part of northern Europe and the second-most 

malarial country in Europe after Italy. Malaria was problematic due to the country’s ambitious 

land-reclamation projects; far from destroying the habitat for malaria-carrying mosquitoes, 

these projects tended to create them, substituting for swamps and lakes the much more 

favourable drainage ditches, and provoking the incursion of brackish water from subsoil 

reservoirs.15 Although the malaria rate declined sharply through the nineteenth century there 

were still major outbreaks as recently as 1900, 1919-1920, and 1940. In 1946 there were still 

15,640 cases of malaria in the Netherlands, attributable at least in part to the destruction of 

polders, dykes, and dams during the 1940 and 1944 military campaigns that flooded many 

previously dry areas and created new mosquito habitats.16 

As one of Europe’s most strategic crossroads, it is not surprising that the Scheldt estuary 

was fought over during both the Napoleonic and the Second World Wars, albeit by different 

                                                           
14

 H.H. Lamb and Knud Frydendahl, Historic Storms of the North Sea, British Isles and Northwest Europe 
(Cambridge: Cambridge University Press, 1991). 
15

 N.H. Swellengrebel and A. de Buck, Malaria in the Netherlands (Amsterdam: Scheltema & Holkema, 1938), 6. 
16

 Leonard Jan Bruce-Chwatt and Julian de Zulueta, The Rise and Fall of Malaria in Europe: A historico-
epidemiological study (Oxford: Oxford University Press, 1980), 110-4. 
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combatants. In both cases it was foreign powers (Britain and France, Germany and Canada) 

attempting to control Dutch geography and people for their own ends. Nor, given the 

prevalence of disease in the area, is it a surprise that illness traditionally played a significant 

part in any military activity in the Scheldt region. But the difference between the role of 

infectious disease in the 1809 and 1944 campaigns, given that the same ground was being 

fought over, is remarkable. 

 

The Walcheren Expedition of 1809 

 One of the least-celebrated military adventures of Britain’s years spent at war with 

Napoleon Bonaparte’s French Empire took place on Walcheren Island in 1809. The Napoleonic 

Wars were reaching their zenith at that point. Great Britain possessed undisputed control of the 

seas, and the French mastery over the continent. But the French were building a new fleet on 

the north coast, primarily at the wharves of Antwerp and along the Scheldt River.17 The new 

squadron, combined with the shipbuilding and repair capabilities of Antwerp and Flushing, 

would be, Napoleon boasted, “a cocked pistol pointed at the head of England.”18 The threat 

was taken seriously by the British, and with a recent Austrian victory over the French on the 

other side of Europe at the battle of Aspern-Essling on 21-22 May 1809, it was thought that an 

opportunity existed to launch an expedition to neutralize the important Scheldt/Antwerp area 

and deny its further use to the French. 

                                                           
17

 Antony Brett-James, “The Walcheren Failure, Part One,” History Today 13 (1964), 811. 
18

 Penelope Hunting, “Walcheren 1809,” Journal of Medical Biography 17 (2009), 209. 
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 A British expedition was planned in early 1809: a 40,000-man army would conduct a 

landing and secure Walcheren Island and South Beveland (particularly the port of Flushing, 

modern-day Vlissingen) then move inland to capture Antwerp. The naval component of the 

operation was to be led by the dynamic Admiral Sir Richard Strachan; the land component by 

the more sedentary Lieutenant-General the Earl of Chatham.19 It was a bold plan bogged down 

by sloth. Although the expedition was first seriously proposed in March of 1809, weeks and 

then months passed with only desultory preparations being made. By the time the expedition 

had actually been launched, the strategic rationale behind it – aiding Austria – had already long 

evaporated, as Austria had been defeated and forced into an unfavourable peace treaty with 

France.20 But the plans were far advanced, so the expedition went ahead.   

On 30 July 1809, 40,000 British troops organized in five divisions plus reserves, 15,000 

horses, and field and siege artillery began landing on Walcheren Island. There were only 4,000 

or so French and allied soldiers on the island to oppose them, mostly protecting the key port of 

Flushing, although Antwerp itself could be (and was) rapidly reinforced by Napoleon’s troops.21 

The actual campaign on Walcheren was decisive, if sluggish. Although there was fighting in the 

island’s interior, the main area of operations was Flushing, which had to be surrounded, 

besieged, and bombarded by land and from the sea before the French commander, General 

Louis Claude Monnet, finally surrendered the town on August 15th.22 Monnet ordered the 

opening of dykes in the area around Flushing in order to flood the surrounding polders and slow 

                                                           
19

 21
st

 Army Group, Report on the Clearing of the Scheldt Estuary, Oct-Nov 1944, LAC RG 24, vol. 10535, 
215a21.013. 
20

 Martin Howard, “Walcheren 1809: A Medical Catastrophe,” British Medical Journal 319 (18-25 December 1999), 
1642. 
21

 J.W. Fortescue, A History of the British Army, Volume VII: 1809-1810 (London: Macmillan, 1912), 65. 
22

 Fortescue, A History of the British Army VII, 79. 
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down the British; heavy rains added to the flooding to turn the battlefield into a quagmire.23 

Despite the difficulties, the expedition was initially very successful given the overwhelming 

force that had been applied, although the French fleet had made its escape from Flushing and 

gone upriver to Antwerp much earlier. Some 7,600 French prisoners of war were taken, many 

others were killed or wounded, and the city of Flushing was largely destroyed by 

bombardment: Monnet glumly reflected in his journal after his surrender that, “There never 

was so much destruction in so short a time as in poor Flushing; it is an absolute ruin.”24 The 

total British casualties in terms of killed, wounded, and captured in battle were a mere 738 in 

comparison, with only about 100 dead.25 The original plan had been to push towards Antwerp 

once Walcheren was secured, but by the end of August 1809 the expedition had still not 

budged beyond South Beveland.26 A much-repeated military ditty was concocted that described 

the military paralysis, for which the Walcheren campaign became chiefly known in later years: 

Lord Chatham, with his sword undrawn 
Kept waiting for Sir Richard Strachan. 
Sir Richard, longing to be at ‘em, 
Kept waiting, too; for whom? Lord Chatham.27 
 

The expeditionary force’s morale, very high after the initial success in seizing Walcheren, began 

to falter as the troops remained for weeks in flooded, static positions. And then disaster struck. 

                                                           
23

 John Lynch, “The Lessons of Walcheren Fever, 1809,” Military Medicine 174, no. 3 (March 2009), 315. 
24

 Quoted in: Brett-James, “The Walcheren Failure, part one,” 820. 
25

 Fortescue, A History of the British Army VII, 80-1, 91; UK Parliamentary Papers 1810 (14(2)) Military, 
Supplementary – A – No. 26. 
26

 It was agreed, by the end of August, by the principle British generals and admirals involved that in view of the 
numerous French reinforcements, the expedition stood little to no chance of capturing Antwerp or even advancing 
up the Scheldt any significant distance after that time. Robert M. Fiebel, “What Happened at Walcheren: the 
Primary Medical Sources,” Bulletin of the History of Medicine 42, no. 1 (Jan/Feb 1968), 64. 
27

 21
st

 Army Group, Report on the Clearing of the Scheldt Estuary, Oct-Nov 1944, LAC RG 24, vol. 10535, 
215a21.013. This ditty was still being repeated in 1944, where, in honour of fighting over the same ground 133 
years later, a new version was concocted: The Army, eager for more honours, / Stood waiting for the heavy 
bombers. / The bombers, when the weather’s fine, / Drop their bombs across the Rhine. See: Terry Copp and Roger 
Vogel, Maple Leaf Route: Scheldt (Alma, ON: Maple Leaf Route, 1989), 18. 
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As mentioned earlier, the Scheldt estuary was infamous for being particularly unhealthy 

ground for conducting military campaigns. Napoleon, highly disturbed by the success of the 

British at Walcheren, wrote to the commanders of his forces being rushed to reinforce Antwerp 

in August 1809, telling them not to try and attack the English, because they would undoubtedly 

be defeated. “We must oppose the English with nothing but fever,” Napoleon wrote, “which 

will soon devour them all. In a month the English will be obliged to take to their ships.”28 Up to 

mid-August 1809, the British force was in surprisingly good health; it was remarked by the 

expedition’s commander that there were significantly below-average incidences of disease in 

the early going.29 The British soldiers began to make light of the conspicuous absence of the 

bogy of “Zeeland fevers” they were warned about.30 But then a series of deadly epidemic fevers 

swept through Walcheren Island, quickly picking up the moniker “Walcheren Fever.” At first 

there were a few cases, then hundreds, then thousands. By the last day of August there were 

3,400 British soldiers who were listed as sick, and the number exploded upwards from there. 

Although the expedition was being reduced in size to a large garrison force after August, weekly 

consolidated strength reports showed the alarming overall numbers and proportion of sick 

troops in the British expedition, as summarized in Table 1: 

 

 

 

                                                           
28

 Quoted in: Antony Brett-James, “The Walcheren Failure, part two,” History Today 14 (1964), 62. 
29

 Examination of the Right Honourable the Earl of Chatham, UK Parliamentary Papers, House of Commons, 
Minutes of Evidence, 1810 (12), 204. 
30

 Swellengrebel, Malaria in the Netherlands, 13. 
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Table 1: Weekly Consolidate Strength Returns from Walcheren Island, Sept-Oct 180931 

Date Total Strength Total Sick % of Force Affected 

10 September 1809 18,640 6,931 38% 

17 September 1809 17,475 8,376 50% 

24 September 1809 17,191 8,945 54% 

1 October 1809 16,904 9,299 57% 

8 October 1809 15,995 9,137 58% 

23 October 1809 13,672 7,258 54% 

31 October 1809 12,039 6,520 55% 

 
The numbers of affected men were catastrophic. “Walcheren Fever” seemed highly virulent 

and spread quickly among the troops; it completely incapacitated those affected, and killed a 

high percentage. At the epidemic’s height, almost three-fifths of the troops on Walcheren were 

listed as casualties of “Walcheren Fever.”  

The expedition was a catastrophic failure. All hope of actually seizing Antwerp had been 

abandoned by the end of August 1809, although it was decided that there was strategic value 

to retaining Walcheren Island and rendering the Scheldt River unusable by Napoleon. But 

“Walcheren Fever” was so ruinous to the health of the large garrison left behind that even it 

had to be withdrawn after a few months. Although the disease affected 58 percent of the 

British expedition at its height, it was surprisingly localized. “Walcheren Fever” reportedly 

affected neither the inhabitants of Walcheren Island to the same degree, nor did it decimate 

the Dutch Army, which on October 1st 1809 – a day when 57 percent of the British force on the 

island was reported ill – had a sick rate of only 6 percent.32 

A parliamentary inquiry was held in early 1810 consisting of a committee of the entire 

House of Commons to investigate what happened at Walcheren, and it was reported to 

                                                           
31

 Lynch, “The Lessons of Walcheren Fever, 1809,” 315. 
32

 Swellengrebel, Malaria in the Netherlands, 14. 
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parliament that 4,009 men of the rank and file and 60 officers had either “Died on Service” or 

“Died Since Sent Home”; many ill soldiers were evacuated only to die in agony on converted 

hospital ships or on English beaches awaiting treatment.33 Lieutenant-General Sir Eyre Coote, 

who took over command of the expedition after Lord Chatham, testified before the House of 

Commons inquiry that at the height of the disease, “I had but one battalion [approximately 800 

men] that I could call effective and fit for active service” out of all of the divisions.34 As of 

February 1st 1810, despite the complete evacuation and abandonment of the foothold at 

Walcheren, 11,500 soldiers were still in hospitals back in Britain.35 The pestilence may have 

spread even further among the convalescing troops in Britain; one physician who reviewed the 

official records found that 36,000 “Walcheren Fever” patients were admitted to hospital in 

Britain; 2,000 died, and 10,000 of those caught the infection in the first six months of 1810, 

after the expedition had been evacuated from the Netherlands.36 Sir Lucas Pepys, physician-

general to the army, noted in a letter to the adjutant-general in 1809 that among the soldiers 

returned from Walcheren, “numbers (and probably to a great extent) will be lost to the Service, 

if great care for some time to come is not taken of the men who have been ill, though they may 

now be apparently well … [owing to] the great tendency to severe, and often fatal, relapses in 

many of the men who have prematurely [re]joined their respective Regiments.”37 Sir Thomas 

Keate, the army’s surgeon-general, wrote in an October 1809 letter that, “disease and mortality 
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were thinning the Troops there [on Walcheren] in a degree unexampled, as I believe, in the 

Annals of British warfare in Europe.”38 

The human suffering among the troops is difficult to capture two hundred years later. 

Disease was poorly-understood among the lower classes who made up the rank and file of 

soldiery; the troops had been enthused and emboldened by the early success of the operation, 

but as the disease spread their morale collapsed, and healthy troops lived in apprehension of 

falling ill and dying in agony, ending up in an unmarked grave like so many of their fellows. 

There was a constant traffic of wagons filled with sick soldiers being transferred back to posts, 

or of coffins being taken for burial. The deaths became so numerous that, in order to preserve 

what was left of morale and prevent panic, it was ordered that burials had to take place 

exclusively, before sunrise or after sunset, without the use of candles or torches. Military bands 

and honour guards had to be discontinued at burials as well due to the sheer impracticality of 

providing honours to all of the dead.39 Regimental surgeons, their assistants, and their hospital-

mates worked feverishly to tend to the ill, but this was often a matter of keeping them warm, 

dry, and, wherever possible, segregated. But the tools of their trade (see Figure 4) and much of 

their training was centred upon surgical interventions in war wounds, and there were far too 

few trained physicians (or any other medical practitioners) on the ground in Walcheren. 

What precisely was “Walcheren Fever”? For a long time it was thought by historians 

that the disease was either something new and unidentified, or a particularly aggressive 

outbreak of malaria, which, as discussed, was endemic to Walcheren and the Dutch province of 
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Zeeland until the mid-point of the twentieth century.40 In 1809 many physicians on the front 

lines of Walcheren referred to it as a “bilious remitting fever,” which had several febrile periods 

of three to five days, with short remissions between, and red spots appearing on a victim’s 

chest, stomach, and extremities.41 Rifleman William Keep provided a soldier’s view of the fever: 

This disease comes on with a cold shivering, so great that the 
patient feels no benefit from the clothes piled upon him in bed, 
but continues to shiver still, as if enclosed in ice, the teeth 
chattering and cheeks blanched. This lasts some time, and is 
followed by the opposite extremes of heat, so that the pulse rises 
to 100 in a small space. The face is then flushed and eyes dilated, 
but with little thirst. It subsides, and then is succeeded by another 
paroxysm, and so on until the patient’s strength is quite reduced, 
and he sinks into the arms of death.42 
 

The post-mortem examination of 42 soldiers from the Walcheren expedition at the British 

military hospitals in Harwich and Ipswich seemed to complicate matters. The presiding 

examiner found clear signs of malaria in the epidemic by the numerous greatly enlarged 

spleens, normally indicative of malaria. Surgeon William Lawrence, who left his post at St. Bart’s 

Hospital to go to Walcheren, similarly reported that corpses showed enlarged spleens 

resembling, “a mass of coagulated blood.”43 But the post-mortem records also recorded 

abscesses and tubercles in the spleen, the liver, and the lungs, and ulcerative processes located 

in the colon and small intestine.44  

 Although malaria (also known as “the ague” at the time) is sometimes recorded as being 

primarily responsible for what happened at Walcheren, there is reason to suspect otherwise. 

Only the malignant form of malaria, Plasmodium falciparum – the same strain encountered by 

                                                           
40

 Bruce-Chwatt, The Rise and Fall of Malaria in Europe., 
41

 Brett-James, “The Walcheren Failure, part two,” 62. 
42

 Quoted in: Howard, “Walcheren 1809: A Medical Catastrophe,” 1644. 
43

 Hunting, “Walcheren 1809,” 209. 
44

 Swellengrebel, Malaria in the Netherlands, 14. 



  20 

Engen  |  Museum of Health Care at Kingston   

the U.S. Marines in Liberia in 2003 – can cause such severe symptoms or death, and that 

species of Plasmodium was never native to the Netherlands.45 It is also epidemiologically 

unlikely that malaria could strike so many soldiers in such a short time, and textual evidence 

indicated more than one type of fever being present.46 Consequently, most recent studies 

agree that “Walcheren Fever” was in fact several distinct – and overlapping – ailments. “Taken 

together,” writes medical doctor and historian Martin Howard, “the available sources suggest 

that Walcheren fever was not a newly discovered killer disease but a lethal combination of old 

diseases – malaria, typhus, typhoid, and dysentery – acting together in a group of men already 

debilitated by previous campaigning and a life of poverty.”47 Similarly, in an analysis published 

in Military Medicine based upon a close reading of contemporary medical sources, John Lynch 

has proposed that “Walcheren fever” was a conglomeration of malaria, typhus, typhoid and 

paratyphoid fevers, as shown in Table 2: 

 
Table 2: Clinical Comparison of Walcheren Fever with Suspect Diseases48 

 Walcheren 
Fever 

Typhus Typhoid and 
Paratyphoid 

Malaria 

Anasarca and ascites Yes Possible Possible No 

Back and leg pains Yes Leg pains Yes No 

Constipation Yes Yes Yes, marked No 

Cough Not mentioned Yes Yes Yes 

Fever Yes, periodic and 
sustained 

Yes Yes, sustained Yes, periodic 

Headache Yes Yes Yes Yes 

Organomegally Liver and spleen  Spleen Possible 

Malaise Yes Yes Yes Yes 

Mental changes Yes Yes Yes Possible 
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Myalgia Yes Yes Yes Yes 

Rash Variable Yes, macular Yes, rose spots No 

Restlessness Yes Yes Yes Possible 

White-coated 
tongue 

Yes No Yes No 

 

Diagnostic terms have changed so much in the intervening two hundred years that a true 

differential diagnosis is impossible. But given the identifiable symptom clusters, we can be quite 

certain that “Walcheren Fever” had as its pathogenesis the intersection of several epidemics. 

Lynch also provides an epidemiological comparison, summarized in Table 3:  

Table 3: Epidemiological Comparison of Walcheren Fever and its Suspected Aetiologies49 

 Walcheren 
Fever 

Typhus Typhoid and 
Paratyphoid 

Malaria 

Incubation period 10-21 days 1-2 weeks 3-60 days, 
average 8-14  

Up to 40 days, 
average 7-10 

Symptom onset Abrupt Abrupt Insidious Abrupt 

Duration of untreated 
illness 

Lengthy 2 weeks 3-4 weeks 7-30 days or 
more 

Relapse Yes, up to over 
a year later 

Yes, and for 
years after 

3-4% relapse if 
untreated 

Yes, up to five 
years after 

Transmission Unknown Louse feces 
scratched into 

skin 

Fecal-oral, via 
contaminated 

food and water 

Via bite of 
infected 

mosquito 

Case fatality rate 
(untreated) 

10-18% 10-60% 10-20% Low 

Reservoir Unknown Humans Humans Humans 

Vector Unknown Fleas, body lice Flies Mosquito 

Seasonal influence Late summer, 
early fall 

Army 
campaigns, 

cold weather 

Army 
campaigns, cold 

weather 

Rainy season 

 

There are no perfect matches, but the aetiology of “Walcheren Fever” fits well into what we 

know about typhus, the enteric fevers, and malaria. 
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 Armies of the Napoleonic Wars were no strangers to disease, and it was routine to lose 

far more soldiers to disease than to combat. Historian T.H. McGuffie writes that at the time of 

Walcheren, disease was utterly commonplace the British Army: “Regiment after regiment had 

poured its men into the shallow and crowded graves of the West Indies in the preceding 

generations; the death-rate in Jamaica in peace-time was over 12 per cent; yellow fever used to 

annihilate up to five-sixths of special expeditionary forces.”50 During the American 

Revolutionary War (1775 to 1783), more soldiers had died of disease (mostly typhus) over the 

course of the winter of 1776-77 in Philadelphia alone than in all the battles of the war put 

together.51 But even in an age when disease casualties were the overwhelming norm, the 

Walcheren expedition was seen as a particular catastrophe and a black mark in the history of 

military medicine. It would be a serious error to assume that the soldiers and physicians of the 

early nineteenth century were helpless before the ravages of disease. Although the 

mechanisms of disease transmission were not understood (1809 was a half-century before the 

development of the germ theory of disease, and precisely a hundred years before the disease 

vector for typhus would be identified) there were still procedures for treating epidemics, 

reducing morbidity, and preventing outbreaks from compounding. Not only were effective 

treatments and preventive measures available for some illnesses (most notably effective 

vaccinations for smallpox and quinine therapy for malaria), but the link between sanitation and 

health was a long-established one in military circles.  
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Sir John Pringle (1707-1782), the “father of modern military medicine” and the 

originator of the Red Cross concept of medical neutrality, served extensively with British forces 

on the European continent and was one of the key proponents of reforming military medicine 

and hygiene. His 1752 book, Observations on Diseases of the Army, became the most important 

book on military medicine of the eighteenth century. “It contains, in fact,” argued 

bacteriologist, medical historian, and U.S. Army Medical Corps officer Stanhope Bayne-Jones: 

“…most of the principles and recommended preventive medicine practices of the present, 

except, of course, those that are based upon a knowledge of microbial causes of disease, or 

arthropod vectors and carriers.”52 Pringle established rules for soldiers’ personal hygiene, 

emphasizing adequate ventilation of barracks and hospitals. He specified proper clothing and 

the avoidance of overcrowding, and warned of the dangers of heat, cold, wetness, and fatigue. 

Cleanliness was his watchword, and Pringle created a sanitary code involving the disposal of 

waste, the construction and care of latrines, quarantine of the sick, the selection of campsites, 

the policing of camps for violators of the sanitary code, and close attention to rations and 

drinking water.53 One of Pringle’s associates during the War of Austrian Succession (1740-48), 

Francis Home, had an order issued that, “The dragoons shall drink no water without it be first 

boiled,” a highly perceptive and imaginative policy for one hundred years prior to germ 

theory.54 Pringle and his contemporaries also knew (through trial-and-error) that forward 

treatment for epidemic disease at the regimental level was far superior to that of treatment at 

a centralized general hospital. Soldiers had a much better chance of surviving a battle than they 
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did of surviving being sent to a central military hospital, where overcrowding and cross-

contamination from disease and wound infection created unspeakable hell. Regimental aid 

posts were sometimes no cleaner, but keeping the sick with their regiments did a remarkable 

job of localizing disease outbreaks.55 Perhaps the most important point of all was that, to 

Pringle, responsibility for force health protection fell to military commanders, not medical 

officers, and that left to their own devices the rank and file of soldiers would often neglect 

sound preventive medical practices. The prevention of disease, Pringle believed, was based 

entirely upon soldiers being issued orders enforcing hygiene practices.56  

Pringle and his successors, such as Richard Brocklesby,57 established medical knowledge 

of hygiene and sanitation aimed at disease prevention and force protection, all of which were 

intermittent practices in the British Army of the eighteenth century depending on how much 

credence medical officers and military personnel gave their work. While public health action in 

the civil sphere during the Enlightenment remained, by and large, theoretical, armies and 

navies could benefit from public health regimes aimed at reducing the vast amounts of fighting 

power lost to illness, if only on purely economic grounds. These could, at their best, include 

latrine hygiene and systematic waste removal, provision of clean water, garbage collection, and 

quarantine procedures for the sick. The miasmatic theory of illness which predominated at the 

time placed considerable emphasis on environmental conditions, so hygiene, sanitation, and 

improvement of the environment were logical reactions.  As Scottish physician Donald Munro 
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wrote in 1764, “The Preservation of the Lives is then with us a Matter of the highest 

Importance, in order to make as low as possible the Number of Recruits who must be 

perpetually drawn off for Service to War.”58 Pringle and his successors were practically 

mandatory reading among the military medical practitioners of all Western countries for the 

years after his initial publication. They were also read by high-ranking British military officers 

throughout the eighteenth century.59 So by 1809, a set of highly-effective preventive medicine 

best practices had been available to the British Army, on paper, for over sixty years. 

These best practices were employed by the British, intermittently. The health of the 

British Army – and that of their German allies – during the American Revolutionary War was still 

poor, but compared to the American colonials the British were the very picture of good medical 

practice. Official U.S. Army Medical Department estimates placed American deaths from 

disease during that war as, at minimum, 180 deaths per 1,000 soldiers per year (by comparison, 

only about 20 per 1,000 per year died of battle wounds). The death rate for disease among the 

German Hessian, for whom good numbers are available, was much lower: only 63 disease 

deaths per 1,000 soldiers per year. The study estimated that the deaths from disease for the 

British Army would have only been a little higher than that of the Germans. Dr. Johann David 

Schoepff, principal medical officer for the Hessians, noted with pleasure that, “It is wonderful 

that during the whole war no contagious fevers have spread among the troops.”60 Part of the 

reason was no doubt the fact that the British and Hessian armies were composed of long-
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service regular soldiers who had already lived through and developed some immunity to 

diseases, whereas the colonists had not. But British hygiene and sanitation practices were 

better, they emphasized regimental treatment of casualties over centralized hospitals, and they 

were prepared to invest more resources into their medical preparations. The Americans lagged 

significantly behind in all of these areas and suffered for it. The Army Medical Department’s 

study examined the colonial Northern Army which invaded Canada in 1775, achieved initial 

success, was then rendered helpless by disease and subsequently collapsed. The study made an 

explicit comparison: “On a small scale this debacle rivalled that of the British on the island of 

Walcheren in 1809.”61 

But the medical lessons of the eighteenth century were applied unevenly, and passed in 

and out of vogue. Pringle was mandatory reading for medical officers and, as mentioned, was 

read by those at the top of the military hierarchy, but was not widely read by field officers who 

actually commanded armies.62 Moreover, medical officers were afforded little respect within 

the army. In the British Army, the regimental surgeon held a commission and was called 

“Mister” or “Doctor,” but, crucially, had no real rank; in terms of personal authority he fell 

somewhere between the chaplain and the quartermaster, and he was completely overlooked 

on ceremonial occasions. There were also no opportunities for promotion for regimental 

surgeons, except during a short period in the 1790s when the Scottish surgeon Dr. John Hunter 

served as the Army’s surgeon-general, and these opportunities quickly disappeared again after 

Hunter’s death, so there was little incentive to attract the best people.63 And, most crucially, 
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although regimental surgeons drew pay and were allotted quarters as captains, assistant-

surgeons as lieutenants, and surgeon’s mates as warrant officers, none of them were entitled 

to actually exercise their military rank.64 So while a considerable body of medical knowledge 

might exist, the medical practitioners were generally held in low regard, and no mechanisms 

existed that would ensure that medical opinion was listened to. Wise commanders paid heed to 

the surgeons and physicians in their employ, as was the case with General James Wolfe.65 On 

the other hand, the appalling losses to disease during the 1793-94 campaigns in the Low 

Country, where 6,000 of the 21,000 soldiers in British pay perished from epidemics, reinforced 

the fact that there was no standing requirement that any attention be paid to the medical 

officers.66 

The downfall of the Walcheren expedition was that few of the established best practices 

were ever adhered to. Although medicine and physicians were on-site at the front, the medical 

preparations and conditions on Walcheren were so astonishingly bad that one could scarcely 

detect the prior influence of Pringle and his fellow reform-minded hygienists. What happened 

at Walcheren was not only atypical of the early nineteenth century; it was in fact a throwback 

to the beginning of the eighteenth century. 

The problems at Walcheren began at the onset of planning for the expedition. It was no 

secret that the Scheldt estuary was a hotbed for disease. Pringle had noted as much in his 1752 
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Observations on the Diseases of the Army and Napoleon was clearly aware of this fact.67 Writing 

about the British medical experiences during the War of Austrian Succession, Pringle noted that 

while the British forces operating in the Netherlands’ North Brabant province in 1747 had 

experienced only “moderate” sickness and little mortality from disease, the experience of 

soldiers in Zeeland was very different: 

But in Zeeland, the sickness was great among the four battalions 
... [that] lay in South-Beveland and in the island of Walcheren ... 
both in the field and in quarters [they] were so very sickly, that at 
the height of the epidemic some of those [battalions] had but 100 
men fit for duty: this was only about the seventh part of a 
complete battalion. The Royal [rifle regiment], in particular, at the 
end of the campaign, had but four men that never had sickened. 
... when those corps [on Walcheren] went into winter-quarters, 
their sick, in proportion to their men fit for duty, were nearly as 
four to one.68 
 

Pringle blamed the air in the province of Zeeland, as well as the marshy ground, for producing 

remitting and intermittent fevers and fluxes, as per the miasmatic understanding of disease 

transmission.69 But even though the mechanisms of disease were not understood, it was part of 

the historical record that Zeeland – and particularly Walcheren Island – was a potential disease 

zone of special morbidity. 

 Such lessons of the past, however, went completely unheeded as far as special medical 

preparations for the expedition were concerned. A veil of secrecy was kept draped over the 

gathering of the expeditionary force and – in particular – its intended destination, target, and 

objective. Only senior officers and cabinet members were briefed on the full details of the 
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expedition ahead of time, which would have been a reasonable policy had the heads of the 

medical service not been completely cut out of the planning process.70 According to Major-

General Calvert, the Adjutant General of the British Army (testifying at the inquiry), “the 

healthiness or unhealthiness of the Island of Walcheren certainly had no influence upon [the 

planning of the expedition] one way or the other, it was merely a military question.”71 

Ironically, news of the impending expedition to the Scheldt reached France weeks ahead of the 

actual invasion, so the enemy may have been better-informed about the expedition than was 

the expedition’s own medical leadership.72 Senior medical officers, including the inspector 

general of army hospitals, testified before parliament that the fact that the Netherlands in 

general and the Scheldt estuary specifically were extremely unhealthy was widely known ahead 

of time, and that more robust medical preparations and plans might have been laid if the 

expedition’s destination had been revealed to them.73 This may or may not be true – there was 

a legendary amount of blame-shifting that occurred in the aftermath of the expedition – but 

the medical preparations turned out to be feeble given the number of troops falling deathly ill.  

The availability of medicine for the expedition was a serious problem. Quinine (also 

called “Jesuit’s Bark,” the earliest consistently-effective antimalarial drug) was in particularly 

short supply on Walcheren, and had to be hurriedly restocked from emergency shipments and 

local supplies given the amounts being used to treat the “tertiary fever” of malaria.74 Although 
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the senior medical leadership attempted to downplay the shortages during their testimonies to 

parliament, the fact that none of them had gone to Walcheren to see the shortages for 

themselves meant that their information was, at best, second-hand. Robert Keate, inspector of 

hospitals and assistant to (and son of) Surgeon-General Thomas Keate, testified that his father 

had never received any complaints about a scarcity of Bark or any other medicine.75 Physicians 

who had been on the ground in Walcheren disagreed.76 The precise number of tons of Jesuit’s 

Bark available in storehouses in Walcheren was debated before parliament, but the underlying 

fact remained that demand for the drug greatly outstripped supply, and was being used 

primarily as an aid to acute disease rather than as a preventive, which was where quinine was 

most effective.77 

The importance of clean, fresh water for consumption was also well-known at the time. 

As Pringle’s associate Francis Home had inferred, even without scientific proof, “bad water” 

was correlated with poor health.78 The surgeon-general, Thomas Keate, testified after the 

expedition that, “I have not heard of a scarcity of fresh water, but I have [heard] of the badness 

of its quality, and I conceive that it was detrimental to the troops.”79 Sir Eyre Coote likewise 

testified that the water on the island was bad and “hurtful to the Troops,” and that supplies of 

fresh water were shipped from England to Walcheren. However, supposedly on the advice of 

his senior medical officer, Coote gave that water to the ships of the Royal Navy offshore, and 

when asked whether the water sent from England was given to his own soldiers, he briskly 
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replied, “Certainly not.”80 The British troops on the island continued to draw water from wells 

contaminated by flooding, which makes the appearance of symptom groups that medical 

historians have since identified as typhoid fever unsurprising, as the disease is spread through 

the fecal contamination of food and water. 

The fact that the number of medical personnel on the ground in Walcheren turned out 

to be completely inadequate was another contributing factor to the disaster. The British war 

establishment for an expedition of 30,000 troops included 37 medical staff and 30 hospital 

mates (a combination nurse / surgeon’s assistant), but for the 40,000-man Walcheren 

expedition there were initially only 33 medical staff and 30 hospital mates; some regiments 

were without surgeons or assistant-surgeons altogether.81 More physicians and hospital mates 

were sent to Walcheren after the epidemics began to rage, but the shortage was acute. The 

large general hospitals set up at Middleburg, Veer, Armuyden, St. Joostland, Rammekins, and 

Flushing were perpetually under-staffed (more on this below).82 In addition, “Walcheren Fever” 

swept through the ranks of the medical personnel, and at one point 23 of an available 54 

medical officers were stricken.83 Coote wrote a complaint to army headquarters saying that 

after three weeks’ worth of applications for more medical aid to Walcheren, only one or two 

assistant surgeons had been sent.84 Sick casualties were being returned to hospitals in England 

where more medical officers could be easily secured, but the line of evacuation was a long, 
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unhygienic, often fatal one: from the Walcheren hospitals to the beach, to the evacuation craft, 

to the increasingly-hellish hospital ships that would ferry them across the Channel, to the 

English beaches, and finally to hospital or barracks in England. And only one hospital ship was 

originally tasked to the expedition, despite the assumption by other commanders that the 

Scheldt was close enough to England that casualties could be easily ferried back, and that 

extensive medical facilities at the front were therefore unnecessary.85 A tremendous logistical 

logjam was created that aggravated the situation and killed or permanently incapacitated 

thousands of soldiers through lack of care and maltreatment. 

Those medical practitioners who were present at Walcheren and not yet taken by the 

“Walcheren Fever” performed heroically attempting to stem the tide of the epidemics, using a 

combination of public health measures and acute care strategies to try and save the expedition. 

Sick men were removed from the (perceived) proximate causes of Walcheren fever, which 

physicians attributed to miasma, and the, “…stench from the half-extinguished fires in town, or 

inundation which has spread widely through the British lines at Flushing, and the exhalation 

from the dead bodies of the enemy … the water also which they drank was said to contain 

insects, and consequently to occasion sickness and vomiting.”86 The sick were given what drugs 

and medicines were available, and efforts were made to ensure their warmth and comfort, but 

it was a losing battle. Conditions on the ground in Walcheren were beyond appalling. Large 

parts of the island had been flooded during the fighting, and did not drain immediately, 

transforming Walcheren into a bog. It rained constantly, making matters worse. The island’s 

chief residential areas were in ruins after the savage bombardment that some of Walcheren’s 
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towns underwent during the August sieges. The large port city of Flushing was particularly 

devastated and broken by the siege, with few buildings undamaged. Unfortunately, troops had 

to be housed in the shattered city afterwards, particularly the sick and convalescent, and it 

proved next to impossible to keep the ill soldiers warm and dry.87 The sources from Walcheren 

also tell us of the dire overcrowding of troops and casualties. Men were “packed together in 

hovels, such as would be thought unfit for dogs, exposed to the noxious night airs, and in some 

cases with only damp straw to lie on.” When General William Dyott, second-in-command of the 

force, inspected the barracks at Flushing in September 1809, he found a dozen ill soldiers in one 

room with only a couple of blankets to share between all of them.88 Due to overcrowding, lack 

of medical practitioners, and the local environment, sanitation was almost nonexistent. 

Politics also contributed to the disaster. As mentioned earlier, it had been well-

understood by medical personnel since at least Sir John Pringle’s time that centralized general 

hospitals, far from being places of health and preservation, were actually among the chief 

sources of sickness and death.89 Although the precise reason for this mortality was often cast in 

terms of miasma theory at the time, observation and evidence had been teaching practitioners 

for decades that hospitals were black holes of death and suffering, and that health care was 

best dispensed at the level of the individual regiment. There were recent examples to draw 

upon. In the West Indies – where Yellow Fever epidemics could claim entire expeditionary 

forces – in 1796, on the island of Grenada, want of a centralized medical staff had forced the 

sick and wounded to be treated at the regimental level while the army was in the field fighting 
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rebels. Despite bad conditions, the mortality from disease was trifling. It was only when the 

army returned to quarters in Martinique, and the sick were sent to general hospitals, that the 

epidemics began in force and the mortality rose considerably.90 Reform-minded practitioners 

convinced by this evidence championed regimental hospitals and aid posts over centralized 

hospitals. But six general hospitals were deployed on Walcheren, and constant efforts were 

being made to centralize the care of those ill with “Walcheren Fever” on Walcheren Island, on 

the evacuation chain back to England, and in England itself, which exacerbated the epidemic. 

Why? Because the two figures at the top of the War Office’s Medical Board, Surgeon-General 

Thomas Keate  and, in particular, Physician-General Lucas Pepys, were strong believers in 

general hospitals.91 Keate in particular could not stand the thought of lowly regimental 

surgeons predominating in health care, and having more general hospitals allowed him to 

appoint more army physicians, who were considered the elite of the medical profession and 

whose selection was, until 1810, the jealously-guarded privilege of the physician-general.92 And 

to make matters worse, because the general hospitals were under-staffed to begin with and all 

the more so because so many attendants were taken by the fever, general hospitals began 

taking medical personnel from the regiments, depriving the regimental aid-stations – the most 

effective place of treatment – of even more of their already-depleted practitioners.93 

In the end the Walcheren expedition was a political as well as a military and 

epidemiological disaster. Foreign Minister George Canning fought a duel with Lord Castlereagh, 

the Secretary of War, over who was to blame. Predictably, there was no willingness on the part 
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of the witnesses to shoulder any amount of responsibility for the catastrophe, and the 

proceedings of the House of Commons inquiry almost became farcical with the amount of 

blame-shifting that occurred.94 After the inquiry was wrapped up, the War Office’s Medical 

Board, consisting of the senior medical leadership in the army, was dissolved.95 The Board’s 

dissolution actually had less to do with Walcheren than has been suspected, but the Board’s 

members were seen to be responsible for much of the expedition’s misfortune. Surgeon-

General Thomas Keate and Physician-General Lucas Pepys in particular had dodged their duties 

and begged off the task even when ordered to personally go to Walcheren to assess the 

disaster.96  

The Board’s members were viciously lampooned in a famous caricature cartoon 

published in 1810 by the famous satirical artist Thomas Rownaldson. The caricature (Figure 5), 

a print of which is held in the collection of the Museum of Health Care at Kingston, portrays 

dead and dying soldiers of the 48th Regiment, uniforms neat and spotless, strewn about the 

ground in Chatham, labelled “Sent home for Inspection.” Obviously culpable are Keate and 

Pepys, who are portrayed confined by the neck and wrists in a double pillory. All are 

surrounded by crates upon crates of medical supplies which give a hint as to the perceived 

medical factors behind the expedition’s demise.  Cobwebs, arsenic, and opium were popular 

remedies for the treatment of the ague (malaria) – and the presence of the useless oakbark was 

a jab at the perceived adulteration and lack of cinchona bark (Jesuit’s Bark), the source of 
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quinine and the known specific for malaria. The misappropriation of most of the army’s 

medicinal (and recreational) liquor supplies was seen to be the fault of Thomas Keate, as 

indicated by the initials “T.K.” appearing on the barrels of port and claret, some of which are 

bound “For hospital” but most of which appear to be “For home consumption.”97  

As for the soldiers of the Walcheren expedition, many never fully recovered. There were 

still over 11,000 in Britain who were ill from their Walcheren experience during the 

parliamentary inquiry in February-March 1810, and many faced long-term disability from their 

bout with “Walcheren Fever.” Throughout the Peninsular Campaign and as late as Waterloo, 

the Duke of Wellington was loathe to use the regiments that had been at Walcheren in any 

later campaigns, as their health seemed to be permanently compromised and the troops 

consistently sickly and weak.98 

 The Walcheren Expedition was an unmitigated disaster for the British from the highest 

levels of government down to every foot soldier who served in the diseased, flooded hell of the 

Scheldt estuary. It is a cautionary tale for how poor medical planning can spell the ruin of a 

military force, and is in many ways represents a “worst case scenario” for force health 

protection given the almost complete lack thereof. But the 1809 expedition was not the last 

time that the British Empire would find itself engaged in a desperate struggle to control the 

Scheldt estuary and Walcheren Island, and the next time it happened, the situation would be 

entirely changed.  
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The Scheldt Campaign of 1944 

 Aside from the Ten Days’ Campaign that marked a brief war between the Netherlands 

and Belgium in 1830, and the subsequent siege of Antwerp in 1832, it was 130 years after 1809 

before large-scale war would revisit the Scheldt area. The Dutch remained neutral during the 

First World War and the mouth of the Scheldt remained closed to commerce when the 

Germans occupied Belgium and northern France. But the Netherlands did not escape 

involvement in the Second World War despite a renewed declaration of neutrality: the 

Germans invaded with overwhelming force on May 10th 1940. It took only four days for the 

German Wehrmacht army to subdue most of the country.99  

 The Netherlands and Belgium fell under complete Nazi control by the end of May 1940. 

Over the next four years, the Dutch coastline and the Scheldt Estuary became integrated into 

the Germans’ Atlantikwall, the elaborate series of fortifications designed to defend the western 

coast of Europe against the anticipated Allied invasion from the United Kingdom. Walcheren in 

particular was transformed into a giant fortress, “the strongest concentration of defences the 

Nazis had ever constructed” according to historian Jeffery Williams.100 The German 70th Division 

was deployed on Walcheren and South Beveland behind interlocking defences, effectively 

commanding the entire Scheldt estuary. Further German forces held the southern coast of the 

Westerschelde around Breskens and Zeebrugge. The Scheldt Estuary was designed as one of 

the strong hinges of the Atlantikwall fortifications. 

 The reason that the Scheldt had been so heavily fortified was straightforward. Antwerp 

was exposed to Allied air attack and the Atlantic sea lanes had been closed to all overseas 
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shipping since 1939 by the British naval blockade, so the port was only of secondary importance 

to the Germans, aside from shipbuilding. But in 1944 Antwerp was still the second-largest deep-

water port in western Europe (after nearby Rotterdam) and it would be absolutely necessary 

for the Allies to possess that kind of port capacity once they launched their long-awaited 

invasion of the continent. Antwerp itself did not need to be demolished or even denied to the 

Allies; all the Germans needed to do was hold the Scheldt Estuary and there would be no way 

for the Allies to actually use the magnificent port even if they captured it. 

After the rapid advance of the Allies in August 1944 and the unsuccessful attempts to 

get across the Rhine River at Arnhem, the greatest danger the Allies faced came from their own 

overtaxed supply lines. Over two million Allied soldiers had been landed in Normandy by the 

end of August 1944, along with hundreds of thousands of trucks, jeeps, carriers, and tanks. The 

parts and fuel needed to keep this massive mechanized army moving were all being supplied 

either directly over the beach or through the series of impossibly-congested small ports that 

the Allies had captured, all of which were woefully inadequate for the task. There were no 

really good ports in Allied hands, and their offensive was grinding to a halt all along the line for 

lack of reinforcements, supplies, and fuel. By the end of September 1944 the only hope the 

Allies had for continuing the advance lay in opening a major port. Antwerp had been captured 

from the retreating Germans completely intact, and its port was ready to be put to work – but 

the Germans remained dug in on the Scheldt Estuary.101 The German Army Command in the 

West (Oberbefehlshaber West) had received an order on September 5th that stressed the fact 
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that in the light of the fall of Antwerp the Fuehrer regarded the holding of the Scheldt 

fortresses and the Island of Walcheren as being the most important task on the entire Western 

front.102 This concern was reflected on the Allied side as well, though the realization of the 

Scheldt’s importance came much later. As General Dwight Eisenhower, supreme commander of 

the Allied Expeditionary Forces was to remark on October 9th, 1944, “Unless we have Antwerp 

producing by the middle of November, the entire operation will come to a standstill. I must 

emphasize that, of all our operations on the entire front from Switzerland to the Channel, I 

consider Antwerp of first importance.”103 

The all-important task of clearing the Scheldt Estuary of German resistance and opening 

Antwerp fell to the First Canadian Army, which was sweeping northwards along the coast at the 

far left of the Allied front. It was to be a carefully-planned, four-part offensive. The first part 

was clearing the area north of Antwerp and securing access to the Beveland isthmus, to be 

done by the 2nd Canadian Division. The second part, occurring simultaneously, was the assault 

on the German-held Breskens Pocket north of the Leopold Canal, directly across the Scheldt 

River from Walcheren Island, carried out by the 3rd Canadian Division (Operation SWITCHBACK). 

The third part was 2nd Canadian Division’s advance down the South Beveland peninsula 

(Operation VITALITY). The fourth and final part would be the capture of Walcheren itself 

(Operation INFATUATE) involving an assault crossing of the isthmus to Beveland, amphibious 
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landings from the south and west, and the virtual destruction of the island by induced 

flooding.104  

None of the stages were easy, and all of the success won by the Canadians came at a 

very high price. The Germans deliberately flooded much of the Scheldt estuary, turning dry 

battlefields back into the same marshy, unhygienic bogs that the British soldiers of 1809 had 

encountered.105 Walcheren was the anchor of the German defence, and was so well-fortified 

that it might have taken weeks to capture by itself, so the Allies turned German tactics back 

against them and, in early October, the Royal Air Force bombed the Walcheren dykes 

Westkapelle, Vlissingen, and Veere. Much of the low-lying central part of Walcheren was 

completely flooded, washing away German defences and forcing the defenders to bunch up 

along the coastal high ground, but at a tragically high loss of civilian life and enormous property 

damage.106 

 The cost to both sides was high. Between October 2nd and November 8th there were 

6,367 Canadian combat casualties (dead, wounded, and captured). Specifically from the 

infantry regiments, who did the hardest fighting and took by far the most casualties, 930 were 

killed, 3,497 wounded, and 246 confirmed captured by the enemy.107 The German Fifteenth 

Army, which had been opposing the Canadians in the Scheldt, suffered about 12,000 dead and 
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wounded, and more importantly over 40,000 German soldiers fell into Allied hands as 

prisoners.108 

 But what about disease? In 1809 the British Army had attempted to conduct operations 

over the exact same ground, and if anything, the Scheldt estuary was more hellishly flooded 

and unhygienic in 1944 than it had been during the Napoleonic Wars. Remarkably, the 

components of the “Walcheren Fever” that had devastated the 1809 expedition – malaria, 

typhus, typhoid and paratyphoid, dysentery – were virtually absent as causes of disease and 

non-combat casualties. Table 4 summarizes data from War Service Records compiled by the 

Canadian Army’s historical section and shows the following rates of hospital admission during 

the Second World War, comparing rates among soldiers at home in Canada, among the 

Canadian soldiers in the United Kingdom (U.K.), and in the field on active operations in 

Northwest Europe (N.W.E.): 

Table 4: Hospital Admission Rates, Canadian Army, 1940-1945 (rate per 1000 per annum) 109 

DISEASE Canada U.K. N.W.E. 

Typhoid and Paratyphoid 0.06 0.04 0.04 

Malaria 0.40 1.19 2.22 

Dysentery 0.13 0.21 1.6 

Typhus 0 0 0 

Total for “Walcheren Fever” Diseases 0.59 1.44 3.86 

 
The combined rate of all of the former components of “Walcheren Fever” had, by 1944, fallen 

precipitously. Malaria was still a major problem in the Mediterranean, but in the Northwest 

Europe theatre of war, where the Scheldt campaign took place, the combined rate of all these 

                                                           
108

 Canadian Army Historical Section, The Campaign in North-West Europe, Information from German Source – Part 
3: German Defence Operations in the Sphere of First Canadian Army, Report No. 69 (Ottawa: Army Headquarters, 
30 Jul 1954). 
109

 William R. Feasby (Ed.), Official History of the Canadian Medical Services, 1939-1945, Vol. 2: Clinical Subjects 
(Ottawa: Edmond Cloutier, 1953), 446-7. 



  42 

Engen  |  Museum of Health Care at Kingston   

diseases amongst Canadian troops was less than four cases per thousand soldiers per year. If 

we study “Walcheren Fever” of 1809 and cast the data in the same manner, during its worst 

week in October 1809 the rate was at 580 soldiers sick per thousand.110 This comparison should 

not be misconstrued as a precise one given the immense time difference between the two 

events, but comparing the disease rates of the two campaigns gives us a sense of the staggering 

differences involved. The rate of disease casualties was roughly one hundred and fifty times 

greater in 1809 for “Walcheren Fever” than it was in 1944. 

 Those were the general parameters of disease from the entire Northwest Europe 

theatre of operations per year; the data specifically from the Scheldt campaign reveals a similar 

pattern. The Battle of the Scheldt Estuary lasted from 2 October to 8 November 1944. 

Information collected by First Canadian Army’s deputy director of medical services (DDMS), 

summarized in Table 5, gives a detailed look at the end results of meticulous hygiene and 

sanitation practices. Weekly returns were filed by the DDMS on the health of troops in First 

Canadian Army: 

Table 5: Hospitalizations for Disease - First Canadian Army, by week, October 1944  
(all rates per 1000 per week)111 

Sickness Wastage Rate (non-
accidents, non-battle) 

Week Ending 

Sept 30 Oct 7 Oct 14 Oct 21 Oct 28 

2nd Canadian Corps 5.0 7.2 10.2 11.3 8.3 

1st British Corps 5.5 10.3 11.0 7.5 7.2 

Army Troops 7.5 7.5 6.7 4.25 4.95 

Total First Canadian Army 5.75 8.2 9.5 8.1 7.1 
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The overall sick rate for the 2nd Canadian Corps (the formation operating in the Scheldt) 

doubled between the end of September and the middle of October, but even these rates were 

extremely low, meaning that only a tiny fraction of troops in First Canadian Army were disease 

casualties.112 The absolute numbers of sick soldiers are summarized in Table 6: 

Table 6: Weekly Summary of Sick for all of First Canadian Army, Oct-Nov 1944  
(total number of cases per week) 113 

Disease Week Ending 

30 Sep 7 Oct 14 Oct 21 Oct 28 Oct 4 Nov 

Dysentery 9 6 3 3 6 6 

Food Poisoning 0 0 0 1 0 12 

Jaundice 10 13 15 8 14 19 

Influenza 17 20 21 38 28 23 

Malaria 8 26 25 0 5 3 

Scabies 28 42 57 62 64 89 

Trench Fever 0 0 0 0 0 0 

Tuberculosis 0 3 0 1 1 3 

Typhoid and Paratyphoid  1 0 0 1 0 0 

Typhus 0 0 0 0 0 0 

VD (Gonorrhoea) 66 90 138 159 148 180 

VD (Syphilis) 2 11 12 15 11 23 

Other Sickness 879 1,162 1,352 1,192 1,207 1,116 

TOTAL SICKNESS 1,055 1,424 1,708 1,550 1,559 1,344 

DEATHS FROM SICKNESS 0 1 0 0 0 0 

 
The numbers listed in Table 6 do not represent new cases every week, but is simply a count of 

how many soldiers were hospitalized in any given week; more serious cases carried over one or 

more weeks.  

There were still large numbers of troops falling sick, but most of them were ill with a 

range of less-serious ailments that were categorized as “other sickness,” most of which were 
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not infectious.114 Of the named infectious diseases in the report, few were serious problems. 

There were small influenza outbreaks, scabies infestations picked up, and jaundice could be an 

issue. Venereal disease was a constant, and increasing, problem.115 Overall the sick rate 

increased significantly once the Scheldt campaign began in earnest, reflecting the horrid 

conditions in which soldiers had to fight, but these increases were relative. And it also must be 

placed in perspective: although the numbers fluctuated greatly, the total ration strength 

(number of soldiers) in the First Canadian Army field force at the time of the Scheldt campaign 

was over 150,000 Canadians, closer to 200,000 if the non-Canadian elements are counted.116 

Against these numbers, the total number of diseased soldiers looks very small. But the most 

marked contrast with 1809 surely comes with the death rate: despite thousands of illnesses, 

only one soldier in First Canadian Army was reported to have died of illness during the Battle of 

the Scheldt in 1944. 

 While there was illness in First Canadian Army, there was no trace at all of “Walcheren 

Fever.” The small outbreak of malaria actually occurred among British troops under Canadian 

command who were operating inland and were not in the Scheldt estuary at all during the 

fighting. There was not a single case of typhus, and the enteric (typhoid and paratyphoid) fevers 

were virtually nonexistent as well. Dysentery remained the companion of the army and was 
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very likely prevalent in the ranks, but only a small handful were ever admitted to hospital on 

account of it.  

So what were Canadian troops in Northwest Europe primarily suffering from? Table 7 

summarizes: 

Table 7: Hospital Admission Rates, Canadian Army, 1940-1945117  
(rate per 1000 per annum) 

DISEASE Rate in Northwest 
Europe Campaign 

Battle Casualties 103.98 

Gonorrhoea 21.48 

Cellulitis, Acute Abscess, Boils, etc. 17.06 

Diseases of Tonsils and Adenoids 16.86 

Hepatitis 13.59 

Urethritis 12.11 

Syphilis (Acquired) 11.18 

Diphtheria 9.68 

Psychoneuroses (Anxiety) 7.72 

 
The highest rate of hospital admissions in Northwest Europe – by a factor of five – were wounds 

and injuries inflicted in battle. Venereal disease, including gonorrhoea, urethritis, and acquired 

syphilis were collectively the next greatest cause of hospital admissions, followed distantly by 

rashes and tonsil infections, hepatitis, diphtheria, and finally psychiatric anxiety disorders. 

There were over 40,000 cases of venereal disease in the Canadian Army in Canada alone 

between 1940 and 1945, so many of the disease casualties for the Second World War were, in a 

sense, self-inflicted.118 

Unfortunately, none of the surviving documents in Canada give much indication of what 

sort of hygiene and sanitation measures were available to the German enemy in the Scheldt, 
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and what level of disease they experienced relative to the Canadians. Earlier in the war German 

hygiene and preventive medical practices had lagged seriously behind that of the Allies, and 

had been a contributing factor to the defeat of the German Afrika Korps in the Egypt and Libya, 

where for every battle casualty three were incapacitated by infectious disease.119 The British 

Commonwealth forces opposing the Afrika Korps had kept the level of disease prevalent among 

their personnel to a rate three times lower than the Germans and Italians they fought 

against.120 Specific information, however, is not presently available on how the Germans fared 

epidemiologically in the Scheldt. 

By 1944 the incidence of infectious disease among soldiers was tiny when compared 

with the 1809 expedition. A postwar report by the Canadian Director-General of Medical 

Services indicated that of all soldiers serving in Canada or overseas during the war, only one out 

of every thousand soldiers died of “disease or natural causes,” and in the European theatre that 

number was even lower.121 This data represented a great improvement even over the First 

World War, when the numbers had been relatively higher: about 3.5 per thousand Canadian 

soldiers died of disease every year between August 1914 and August 1918; the number spiked 

to 17 per thousand during the Spanish Flu epidemic between September and December 

1918.122 But these numbers were dramatically lower than anything experienced by soldiers 

during the Napoleonic Wars, and particularly on Walcheren. And overall, between 1939 and 
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1945 the rate of death from disease in the Canadian Army was 0.9 per 1000 soldiers, a rate that 

could not have been dreamed of even fifty years earlier.123 

After a month of hard fighting and a climactic three-pronged amphibious assault on the 

flooded Walcheren, the Allies had conquered the Scheldt estuary and killed or captured 

virtually all of the German defenders. Although the Canadian medical services had been 

extremely taxed by the campaign, the overwhelming problem stemmed from the large number 

of combat casualties: dead, wounded, and psychiatric. The chimera of “Walcheren Fever” never 

emerged in any recognizable form during the campaign, though, as we shall see, this was not 

because the component diseases had gone extinct or even dormant in Europe at that time. 

Although military historians have long debated just how “successful” the Scheldt campaign was 

for the Allies in tactical or strategic terms, it is undeniable that the second great battle for 

Walcheren in modern history was a phenomenal medical success. 

 

Points of Progress and Transition 

What had changed between 1809 and 1944 to facilitate radically different outcomes in 

two campaigns that, in terms of geography, climate, and seasonal variations, were extremely 

similar? This transformation cannot be attributed to new medical techniques to cure disease, 

for most of the components of “Walcheren Fever” were still endemic, epidemic, or potentially 

so in Europe in 1944. Rather, the radical decrease in deaths and overall rates of disease is 

primarily attributable to the development, implementation, and expansion of massive 

programmes of sanitary reform and preventive medicine, and the explosion of interest in 
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matters of public health during the nineteenth and early twentieth centuries.124 It took most of 

the intervening time between the two Scheldt campaigns for rigorous public health regimes to 

become incorporated into armed services as serious force protection measures. 

The military had once been at the forefront of the public health movement, the civilian 

equivalent of which began in earnest in the early nineteenth century as an extension of 

eighteenth century thinking about sanitation, hygiene, cleanliness, and public order. As has 

already been discussed, Sir John Pringle and succeeding reform-minded physicians had, by the 

time of the American Revolution, already formulated, “Nearly all of the modern principles of 

military preventive medicine, except those which could not be developed before the 

bacteriological era.”125 Applying those principles consistently was the problem. But the first 

recognizably modern public health practices developed when military commanders 

acknowledged the pressing need to enforce preventive medical practices among their 

soldiers.126 Civil public health measures did not follow directly out of this military experience, 

but they followed many of the same patterns. 

Modern civilian public health on a large scale really began in England in the late 

eighteenth century with what has been called “The Great Sanitary Awakening” spurred on by 

“great hygienists” such as Johann Peter Frank (1745-1821) and Edwin Chadwick (1800-1890).127 

But it is no simple story of medical progress. Around the same time Western societies were 

undergoing radical shifts, from small and generally stable populations in rural areas to large, 
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increasingly urbanized populations, and many of the activities, ideas, legal powers, and 

administrative structures that we now associate with public health were products of this 

transformation.128 The centralization of increasingly-urbanized populations during the early 

industrial revolution initially led to widespread epidemics, particularly cholera and typhus, 

which at the time were understood to have an environmental aetiology; although incorrect, this 

idea did lead to effective solutions in terms of improving those environments. Public health 

measures began in earnest with widespread sanitation improvements that accompanied 

urbanization in the early nineteenth century, often the product of local action.129 The living 

conditions in most major urban centers during the industrial revolution, particularly amongst 

the poorer classes, were beyond appalling, and profound changes in political concerns were 

occurring wherein, “the locus of disease [was] now being found in the places of the city, in the 

details of its streets and the inner recesses of its houses.”130 Prior to the nineteenth century 

one of the prevailing medical and political beliefs was that poverty itself caused fever. By mid-

century this belief was almost extinct, replaced by vast civil engineering projects aimed to 

improve sanitation, and a bevy of municipal regulations targeting personal hygiene in order to 

arrest the spread of disease.131 Hygiene involved creating spaces around and between people 

and separating private bodily functions from the public sight; sewer-construction, the provision 

of public latrines and water closets, and personal cleanliness. In the 1840s in Newcastle, 
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England, only 10 per cent of inhabitants had running water in the homes, and by 1914 nearly all 

had them, the change having accelerated during the 1880s.132 

Sanitation and hygiene measures also occurred concurrently with the rise of safe and 

effective vaccinations, beginning with smallpox in the eighteenth century (Figure 6, Figure 7, 

and Figure 8 show the progression of medical implements used for vaccination over the course 

of almost one hundred yearsFigure 7). The military was at the forefront of vaccination in the 

eighteenth century, and for good reason; early smallpox “variolation” involved vaccinating with 

a live smallpox virus, and had a relatively high death rate, though much lower than the 

“natural” progress of the disease. For a military force that risked being crippled by smallpox at 

the wrong moment while in the field, the ability to inoculate in advance, even at the risk of 

some losses, was invaluable.133 Increasingly effective vaccines were introduced for a wide range 

of diseases beginning in the late nineteenth century, but this was a long and struggling process 

of discovery, publicization, and occasional failure. As we shall see, vaccines for typhus and 

typhoid fevers followed the discovery of their aetiology and vectors, but these were not always 

evenly applied.  

Most early public health measures were focused upon the control of infectious disease 

in populations, but by the late nineteenth century a new movement, social medicine, looked to 

improve social conditions and provide a much wider range of health education and new 

medical services. Scientific medicine and bacteriology had begun to identify microbes as the 

true source of disease, but in terms of public health this simply confirmed the efficacy of very 
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well-established measures in preventing epidemics.134 Bacteriology offered two separate 

means of disease control: it allowed the discovery of disease-causing pathogens, which gave 

rise to the possibility that particular diseases could be treated or even cured with new vaccine 

therapies; and second, more certain knowledge of disease vectors allowed more effective 

isolation of infected persons, ensuring that pathogens were not transmitted to others. To 

illustrate some of these new developments, Figure 9 shows a mid-nineteenth century 

microscope used in pathogen identification, and Figure 10 shows a water analysis case from the 

early twentieth century. Quarantines, isolation of infected individuals, and a concern over the 

cleanliness of water had all been part of public health policy for centuries, but superior 

knowledge of which microbes were involved allowed for more targeted and effective responses 

and gave the benefit of knowing why particular treatments and measures worked, rather than 

simply deducing that they did work.135 Both the infection and the death rate from infectious 

disease fell considerably in many parts of the world between 1809 and 1944 as a result of the 

rigorous application of sanitation and hygiene measures, vaccination campaigns, and 

improvements to living conditions. 

However, the rise of bacteriology did not end infectious disease, and none of the 

“Walcheren Fever” diseases had been eradicated by 1944. Many of these diseases (typhus, 

typhoid, malaria, etc.) remained (and remain) endemic throughout the globe, held in check by 

public health measures. When those measures broke down, as they frequently did in war, 

diseases such as typhus and typhoid could re-assert themselves with catastrophic results, 
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despite having gone virtually extinct in the civilian sphere. Almost all of the epidemiological 

components of “Walcheren Fever” still represented major threats to force health protection in 

the first half of the twentieth century and could have been ruinous for First Canadian Army’s 

operations in the Scheldt had they emerged in serious numbers. 

 Typhus in particular had remained a very real danger to armies on campaign for decades 

after the British failure at Walcheren in 1809. The tremendous attrition of Napoleon’s Grand 

Army when it invaded Russia in 1812 was largely due to typhus, and of the 20,000 beleaguered 

soldiers (from an army initially a half-million strong) who staggered out of Russia that 

December, virtually all of them were infected with typhus, which had already killed most of 

their comrades.136 The Crimea was another major war where disease affected and killed far 

more soldiers than battle did. Often remembered in terms of Lord Tennyson’s poem, “The 

Charge of the Light Brigade,” where the British Light Brigade is “storm’d at with shot and shell,” 

the unusually well-kept records from the war show that most of the deaths in the Crimean War 

of 1853-56 were not half so heroic or picturesque: 

Table 8: Casualties in the Crimean War, 1853-1856137 

Combatant Wounded Died of Wounds Sick Died of Disease 

French 39,869 20,356 196,430 49,815 

British 18,283 4,947 144,390 17,225 

Russians 92,381 37,958 322,097 ~89,000 

 
Although cholera, dysentery, and other epidemic afflictions were rampant during the Crimean 

War, it was typhus that was the most lethal. Typhus would also have similarly devastating 

impacts upon the American Civil War of 1861-1865 and the Russo-Turkish War of 1877-1878, 
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the latter of which would see almost 200,000 casualties from disease alone in a year of 

fighting.138 Even as late as the First World War – and despite its pathogenesis having been 

identified – typhus continued to devastate armies in the field. The Serbian campaign of 1914-

1915 was largely determined by typhus, with over 200,000 deaths from typhus alone among 

the civilian population and likely another 150,000 typhus-related deaths in the Serbian Army, 

plus tens of thousands of Austrian prisoners who died in POW camps.139 The general 

improvement in health and sanitation in the second half of the nineteenth century had reduced 

typhus’ prevalence in most parts of the Western world, but the general breakdown of social 

order and basic hygiene in Eastern Europe during the First World War had resulted, from 1917 

to 1921, in the most catastrophic typhus epidemic of all time. No less than 25 million cases of 

typhus arose in Russia alone during that time, 3 million of which were fatal.140 

 Typhus was still a very real threat even in the 1940s. As bacteriologist Hans Zinsser 

described in his “biography” of the disease in 1935, “Typhus is not dead. It will live on for 

centuries, and it will continue to break into the open whenever human stupidity and brutality 

give it a chance.”141 There was a typhus outbreak in Naples, Italy, following the Allied 

occupation of the city in 1943, with over 2,000 confirmed cases and over 400 deaths among the 

Italian civilian population.142 The disease raged virtually unchecked in the Nazi concentration 

and death camps; Anne Frank, the Dutch Jewish girl whose diary would survive the war, died of 
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typhus in Bergen-Belsen concentration camp.143 Robust public health measures were needed to 

prevent outbreaks from spreading amongst the vast, migratory populations of displaced 

persons after the war.144 So the fact that not a single case of typhus was reported in the 

Canadian Army throughout the war, and that typhoid and enteric fevers were extremely rare, is 

not attributable to typhus disappearing from the human medical experience, but to rigorous 

precautions being taken to guard against it. 

 Despite effective treatments being available throughout the period between 1809 and 

1944 in the form of quinine and its later derivatives, malaria remained a serious problem. It had 

been a major cause of sickness and death in the American Civil War and in the Spanish-

American War, both of which took place wholly or in part in tropical and subtropical climates.145 

But more recently, malaria had been one of the critical sources of morbidity during the First 

World War in the tropical theatres of war beyond the Western Front, and was a major problem 

during operations in Macedonia, East Africa, Mesopotamia (Iraq), and Palestine. Malaria 

countermeasures used by the Allies had included quinine prophylaxis, large-scale drainage, and 

localized mosquito destruction.146 The effects were extremely variable. Of 40,000 British troops 

who marched into the malarial Jordan valley in Palestine in 1918, over half were admitted to 

hospital with malaria. The French Army at Salonika, in Macedonia, experienced extremely high 

malaria rates, fuelled by the unpopularity of quinine among the troops (owing to nausea it 

occasionally induced and persistent rumours that it caused sexual impotence). Up to 1916 
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quinine prophylaxis had not been strictly enforced in Salonika; after discipline was tightened 

and quinine made mandatory, the hospitalization rate for malaria reportedly dropped from 390 

per thousand troops per year in 1916 to 157 per thousand in 1917 to 63 per thousand in 

1918.147 The prophylactic properties of quinine as a cure or preventive measure for malaria 

were also seriously questioned, and forced army medical practitioners and malariologists to 

begin thinking in more complex ways about how to address the disease.148 

 Malaria was still an active threat during the Second World War. The Japanese conquest 

of the Dutch island of Java in 1942, the world’s main source of quinine, forced the Allies to 

develop synthetic substitutes, the most popular one being the drug Atebrin, also known as 

mepacrine (Figure  shows camoquin, another synthetic antimalarial based on chloroquine, 

which was tested by the U.S. Army during the Second World War and put into widespread use 

afterwards). Mepacrine had fewer side-effects than quinine, but still suffered from the same 

stigma and rumours that it would cause sexual impotence, which made troops disinclined to 

use it properly.149 Starting in 1943 malaria had a serious impact on the Canadian Army itself, 

albeit in a different theatre from the Scheldt operations. Allied forces operating in the 

Mediterranean – and particularly in Sicily and Italy – had to treat malaria seriously, for it was 

still virulently endemic to those subtropical regions. Despite anti-malarial precautions, the 1st 

Canadian Infantry Division experienced a major malaria outbreak in August 1943 in Sicily, with 

1,184 soldiers falling ill with Plasmodium during the Sicilian campaign. This represented a rate 
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of approximately 85 cases per 1,000 Canadian troops in Sicily that month, an extremely serious 

number.150 As one British historian commented: 

When the Eighth Army landed in Sicily its conception of malaria 
prophylaxis was not two steps ahead of that which prevailed at 
the end of the last war ... Sicily witnessed a medical disaster which 
repeated on a small-scale many much-quoted episodes of 
previous wars but which did not, fortunately, affect the 
outcome.151 
 

During the Italian campaign, the Canadian Army suffered an overall annual rate of almost 39 

per 1000 soldiers hospitalized with malaria.152 Particularly after the Sicilian campaign, however, 

a tremendous amount of work went into building up an anti-malaria medical establishment in 

the Mediterranean Theatre of Operations. Both long-term (mosquito habitat destruction) and 

short-term (mepacrine prophylaxis, proper netting, D.D.T. dusting, proper education, command 

responsibility) solutions were developed, with significant success.153 

 In the 1940s the Netherlands, historically the second-most malarial country in Europe 

after Italy, was still struggling with the problem as well. Significant progress had been made in 

wiping out or reducing the incidence of malaria in the Netherlands, but a 1938 study reported 

that:  

[The nineteenth-century] ‘victory’ over malaria ... was like the 
facile success gained by cleaning a tramp covered all over with 
lice; a bath and fresh clothes is all he needs to look presentable. 
But intrinsically he remains as lousy as he was before. So it is with 
the Netherlands ... potentially the country remains as prone to 
breed fevers as ever, as would soon become apparent if economic 
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distress were to remove the veil which is hiding its 
malariousness.154 
 

The report was prophetic, because in the aftermath of the Second World War there were 

serious malaria outbreaks in the Netherlands, with 15,640 cases in 1946, in large part due to 

the flooding and wartime damage inflicted upon the country.155 And as the British expedition in 

1809 discovered, autumn is one of the peak seasons for malaria in that country. 

 The “enteric fevers,” typhoid and paratyphoid, remained major killers in armies on 

campaign up until the twentieth century. Typhoid fever was a major source of morbidity during 

the U.S. Civil War, the Russo-Turkish War, and even as late as the Russo-Japanese War of 1904-

05, where tens of thousands of soldiers – particularly from Japan – died from enteric fevers.156 

In 1898, the U.S. Office of the Surgeon General indicated a hospital admission rate of 142 per 

thousand for typhoid fever, with a death rate of 14 per thousand.157 There was also a serious 

outbreak of typhoid fever in the British Army during the South African War of 1899-1902 

despite good medical preparations. Massed troops in static positions ended up using 

contaminated water supplies, with resulting havoc wreaked upon the British; the Boer 

Commandos they fought against, constantly on the move, were little affected. According to the 

official statistics, of the British Empire force of a half-million men who served in South Africa, 

57,684 contracted typhoid fever, 8,225 of whom died (for comparison, 7,582 British soldiers 
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were killed by enemy action).158 But tests on a typhoid vaccine were being carried out in the 

later stages of the war by Dr. Almroth Wright, who reported that, among British Army units, the 

rate of typhoid fever in immunized soldiers was reduced at least two-fold, and in some cases 

between six-fold and twenty-eight-fold, with a striking diminution in case mortality.159 

 Wright’s vaccine, and another developed by U.S. Army physician Frederick Russell in 

1909, greatly reduced the incidences of typhoid fever, particularly in the military, but most 

developed countries also saw dramatically declining typhoid rates in the early twentieth 

century. Vaccination was part of the solution, but equal credit goes to other public sanitation 

and hygiene measures such as the chlorination of water, which effectively eliminated typhoid 

and the enteric fevers as a source of public morbidity, reducing the incidence down to only a 

handful of deaths per 100,000 population.160 Typhoid fever never became a serious problem for 

the Allies during the two world wars owing to effective water treatment techniques and 

widespread mandatory vaccination of troops. By 1939, typhoid control measures involving 

housing, water supplies, waste disposal, food and drink preparation, dish cleaning, and the 

examination of foodhandlers were standard practice in Allied armies.161 

 Unlike most of the other Allied nations in the First World War, Canadian troops had 

fought almost exclusively on the Western Front which, despite troops fighting in hellish 

conditions, was still the theatre of operations with better medical care and practices than had 

ever existed before in human history. Most casualties were from battle wounds: fractures, 

                                                           
158

 J.C. de Villiers, “The Medical Aspect of the Anglo-Boer War, 1899-1902 Part II,” Military History Journal 6, no. 3 
(June 1984). 
159

 A. Patrick, The Enteric Fevers (1800-1920) (Edinburgh: Royal College of Physicians, 1955). 
160

 United States Department of Health and Human Services, “Death Rate for Typhoid Fever, United States, 1900-
1960,” (Atlanta: Center for Disease Control, 2008). 
161

 Kuhns, “Typhoid and Paratyphoid Fever,” 468. 



  59 

Engen  |  Museum of Health Care at Kingston   

tetanus, related wound infections, gas asphyxia, and “shell shock,” and, not including the 

influenza outbreak of 1918, the rates of infectious disease in the Canadian Expeditionary Force 

(C.E.F.) were relatively low.162 The ratio of deaths from sickness to deaths from wounds was less 

than 10 percent in the C.E.F., whereas in the South-African War the same ratio for the Canadian 

contingent had been 65 percent.163 All the same, between 1914 and August 1918 there were 

125,040 hospitalizations in the C.E.F. for “infections and fevers,” about half of which were for 

influenza alone in 1918, out of a total of about 418,052 C.E.F. soldiers sent overseas.164 

According to the Canadian official history, of the 539,690 hospitalizations among Canadians 

between 1914 and August 1919, 144,606 were battle casualties and 395,084 were disease. In 

contrast, there were about 52,000 Canadians killed in battle, and only 4,960 actually died of 

disease – less than one percent.165 The standard of medical care was improving, but as late as 

1918 most of the non-fatal casualties were still the result of disease. 

By the outbreak of the Second World War, no debate was necessary about the 

advisability of incorporating preventive medicine into the corpus of the military medical 

organization. At the very beginning of Canada’s war effort a director of hygiene was appointed 

at National Defence Headquarters in Ottawa, to oversee policies of immunization and 

sanitation among the troops.166 The initial configuration of the Canadian Active Service Force on 

September 1st 1939, before Canada had even declared war, established Field Hygiene Sections 

for both of the initially-raised infantry divisions, one for the corps assembling in Edmonton, and 
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one for the line of communication troops.167 Qualified hygiene officers were brought in from or 

trained at Canadian universities to administer the preventive medicine apparatus. An army 

School of Hygiene was established at Camp Borden, Ontario in July 1943, systematizing much of 

the training these hygiene officers received. As the official medical history describes the school: 

“Here a course of lectures, demonstrations, and use of practical equipment for all types of 

warfare made a very realistic training programme possible. This training programme facilitated 

the instruction of the other ranks necessary to man the hygiene stations.”168 Royal Canadian 

Army Medical Corps hygiene officers, after training at universities and the Army School of 

Hygiene, were attached to the military districts in Canada and to various commands. When the 

Canadian Army began to move overseas to the UK, hygiene officers were first assigned to serve 

as the commanders of the various field hygiene sections. By the time that major combat 

operations began in the Mediterranean and in Northwest Europe (and at the time of the 

Scheldt campaign) there were Field Hygiene Sections attached to every Canadian formation as 

shown in Table 9: 

Table 9: Hygiene Units in the Canadian Field Army169 

Formation in Northwest Europe Hygiene Section 

2nd Canadian Infantry Division No. 13 Field Hygiene Section 

3rd Canadian Infantry Division No. 7 Field Hygiene Section 

4th Canadian Armoured Division No. 12 Field Hygiene Section 

II Canadian Corps troops No. 8 Field Hygiene Section 

First Canadian Army No. 14 Field Hygiene Section 

21st Army Group  
(Canadian components) 

No. 10 Field Hygiene Section 

No. 2 Mobile Hygiene Lab 

No. 2 Mobile Bacteriological Lab 

 

                                                           
167

 Feasby, Official Medical History Vol. 1, 537-8. 
168

 Feasby, Official Medical History Vol. 2, 133. 
169

 Feasby, Official Medical history Vol. 1, 542-3. 



  61 

Engen  |  Museum of Health Care at Kingston   

The commanders of these field sections served as front-line sanitation inspectors and 

enforcers, and also advised the assistant or deputy directors of medical services for each of the 

divisions or corps on matters of preventive medicine.170 

 Having field hygiene units on the ground with the command authority to enforce 

sanitation standards was critical in 1944. The monthly report from First Canadian Army’s No. 14 

Field Hygiene Section for October 1944 in the Scheldt described the hygiene officers assessing 

the state of accommodations, water supplies, rations and messing arrangements, personal 

hygiene, disinfestation, sanitation, the state of training in hygiene and sanitation, and the 

prevalent diseases in the army at the time, as well as carrying out bacteriological and chemical 

analysis of the water supplies being drawn upon.171 Generally speaking, despite the unsanitary 

conditions in the Scheldt, hygiene was kept at a high level and the men of the No. 14 section 

could report that, “The standard of sanitation in unit lines was found to be high and showed 

continued improvement over previous months.”172 Left to their own devices, units tended to 

prioritize operations and other tasks and not focus on hygiene or sanitation. For example, there 

were recurring problems with food dispensing; in 26 of 80 units checked cooks and food 

handlers had not undergone the proper weekly medical examinations required of the position, 

and in a different (though likely overlapping) set of 26 units the proper sterilization of eating 

utensils was not being carried out. The No. 14 section report concluded, however, that, “When 

sanitation was not good it was usually discovered that previous inspections had not been made. 

Each unit showing a low standard was rechecked – 9 rechecks being made during the 

                                                           
170

 Feasby, Official Medical History Vol. 2, 133. 
171

 No. 14 Canadian Field Hygiene Section, Hygiene Report – October 1944, LAC RG 24, vol. 12565, 11/AEF HYG 
REPORTS/2. 
172

 No. 14 Canadian Field Hygiene Section, Hygiene Report – October 1944, LAC RG 24, vol. 12565, 11/AEF HYG 
REPORTS/2. 



  62 

Engen  |  Museum of Health Care at Kingston   

month.”173 The hygiene section would notify and even reprimand the commanding officers of 

units that lagged behind in aspects of hygiene and sanitation, emphasizing that it was a 

command responsibility to ensure that these standards were met, even if they seemed like a 

nuisance to the troops. The field hygiene sections were there to guard against the possible 

medical disasters that could stem from laziness and deprioritizing hygiene. From the results 

that were achieved despite occasional noncompliance with health and hygiene standards in 

some units, the sections did an exemplary job. 

 Vaccination was another powerful tool of preventive medicine that differentiated the 

1809 experience from 1944, as troops inoculated against a disease were considerably less 

susceptible and experienced greatly decreased mortality rates if they did contract the disease. 

However, vaccination was not a straightforward story of technological development and 

application in the first half of the twentieth century any more than it is today. Vaccination is 

most effective when herd immunity has been achieved and a significant portion of a population 

has been inoculated, but in the military there have sometimes been serious reservations about 

enforced vaccination. For example, both the British and French armies at the beginning of the 

First World War adopted voluntary vaccination policies. In the first nine months of the war, the 

largely unvaccinated French army reported 65,748 cases of typhoid fever, and 11,000 deaths 

from the disease. After immunization became systematic, the incidence dropped remarkably, 

so that by 1918 there were only 615 cases reported despite deteriorating hygiene conditions in 
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the trenches.174 Similarly, at the outbreak of the First World War the British Army Council, 

despite recommendations from a medical advisory board, preferred to encourage soldiers “by 

lectures and leaflets” to seek vaccination for typhoid fever “rather than compel him to submit 

to this measure of safety for himself and his comrades.” By contrast, the official Canadian 

medical history of the Great War claims that, “In the Canadian service, to avoid any difference 

of opinion among the troops an order [for typhoid vaccination] was made, and the order was 

enforced without discussion.” In the C.E.F. in the entire First World War there were only 422 

cases of typhoid and enteric fever, of whom only 16 died.175 Typhus had been mercifully absent 

from the Western Front during the war and no Canadian cases or deaths were reported from it. 

This may have been equal parts good planning and good luck, because from 1914-1918 the war 

against the louse by Canadian sanitation sections was a losing one, and typhus outbreaks were 

destroying entire armies on other fronts during the First World War.176  

 Command enforcement of vaccination was a good precedent established in the First 

World War, and it carried into the second. Upon mobilization in 1939, Canadian troops 

underwent mandatory vaccination against smallpox and received three doses of the T.A.B. 

vaccine (for typhoid and paratyphoid A and B). This was later modified to include the tetanus 

vaccine, so that T.A.B.T. immunization was given by order at enlistment, and booster doses 

were required of all troops on an annual interval.177 As the official medical history stated, 

“T.A.B.T. vaccination was carried out very carefully throughout the entire war. The incidence of 
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typhoid and paratyphoid infections was strikingly low in England and North-West Europe; there 

were very few cases encountered in either of these theatres.”178 Additionally, Canadian forces 

disembarking to serve in the Mediterranean or in Northwest Europe received a typhus 

vaccination; part of the pre-D-Day “cocktail” of vaccines given to troops was smallpox, T.A.B.T. 

inoculations, and a booster dose of typhus vaccine.179 Figure  shows a (civilian) certificate of 

vaccination from 1947-49, which included proof of vaccination for smallpox, yellow fever, 

typhus fever, and cholera. 

In addition to vaccination, other hygiene measures were taken specifically targeting the 

“Walcheren Fever” diseases, among others. One particular innovation that had a positive 

impact on efforts to control both typhus and malaria was “D.D.T. dusting.” Invented in 1939, 

D.D.T. (dichlorodiphenyltrichloroethane) was an insecticide that saw extensive use in combating 

both malaria-carrying mosquitoes and typhus-carrying lice. D.D.T. was a considerable 

improvement over previous insecticide powders, though in the 1960s it would be banned for 

agricultural use because of its significant environmental effects.180 Even more than vaccination, 

the use of D.D.T. was seen as the main measure for controlling typhus epidemics during the 

Second World War. Canadian troops were issued with personal canisters of dusting powder, 

each containing 5% D.D.T. in talc, with which they could dust their belongings. All shirts given to 

soldiers in the Scheldt campaign and throughout Northwest Europe were impregnated, after 

washing, with a solution which left about one-half of a percent D.D.T. in the fibres of the shirt. 

These measures proved remarkably effective at killing lice, which kept the typhus bacterium 
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away from Canadian troops.181 The field hygiene sections that accompanied the formations of 

First Canadian Army into the Scheldt were also equipped with gasoline-driven air compression 

units, which permitted the mass D.D.T. dusting of hundreds of people at a time. Although 

applied to military personnel several times during 1944-45, the main use of these field 

apparatuses was to delouse the huge groups of displaced persons and prisoners of war after 

the fighting had ended.182 Figure 11: No. 14 Canadian Field Hygiene Section involved in delousing liberated 

Russian prisoners of war with D.D.T., 1945, Library and Archives Canada. shows the No. 14 Field Hygiene 

Section at work delousing Russian soldiers liberated from a POW camp in Germany.  Treating 

clothing and giving troops the ability to powder their own belongings ultimately proved more 

useful than mass D.D.T. dusting.183 The effect of these measures on typhus was pronounced, 

and they also provided a significant measure of protection from mosquito-borne malaria during 

the Scheldt operations. 

As we have seen, the malaria rate among Canadian soldiers during the fighting in 

Northwest Europe overall was tiny (0.2 hospitalized per thousand soldiers), and there were only 

67 cases of malaria recorded in all of First Canadian Army during the month-long Scheldt 

campaign. There were also only 6 cases of malaria recorded in the month after the Scheldt.184 

Both during and after the fighting in October 1944, malaria was virtually inconsequential 

compared with battle casualties, venereal disease, and even influenza. 
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Although disease remained a major problem during the Second World War, it accounted 

for a much smaller number of casualties both in terms of hospitalizations and particularly in 

terms of deaths. But disease had not disappeared; it required rigorous hygiene, sanitation, 

inoculation, and chemical measures in order to be kept at bay, all of which needed buy-in from 

the troops and particularly from the military leadership in order to be made fully effective. The 

Canadian victory in the Scheldt in 1944, which strained the limits of available manpower 

reserves and aggravate Canada’s Conscription Crisis as it was, would have been patently 

impossible to achieve had acute communicable diseases affected the army even a fraction as 

badly as “Walcheren Fever” devastated the British in 1809.185 

 

Conclusion and Lessons Learned 

 In many ways the 1809 Walcheren expedition represents a worst-case scenario for 

military public health and force protection. The intersection of traditional military camp 

diseases such as typhus and enteric fever with mosquito-borne malaria (all of which were 

already the primary source of military morbidity), coupled with a breakdown of the British 

Army’s own best practices, created a perfect medical storm, and can be viewed as a baseline 

for how untreated disease can affect military operations. But Walcheren 1809 cannot be 

viewed as an isolated event, or a relic of a bygone era in medical history. All of the 

epidemiological components of “Walcheren Fever” still had the potential to be extremely 

problematic in 1944. Vaccinations existed for typhoid, paratyphoid and typhus, but vaccination 
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on the necessary scale was a tremendous achievement requiring significant time, resources, 

and cooperation between military and medical personnel. No vaccine existed for malaria. 

Aggressive public health measures were necessary for force protection against these ailments 

in 1944; anything less would likely have produced serious outbreaks of any of these diseases 

with the possibility of considerable mortality, non-effectiveness, and the draining of medical 

resources, just as happened during and after the First World War. These problems remain with 

us to this day. The examples that opened this paper, including the Soviet experience in 

Afghanistan, the Americans in Liberia, and the Canadian Forces in East Timor, all show that the 

principles of force health protection remain pressing issues. Modern acute care measures have 

advanced to the point where we will likely never again see a disease death rate that rivals 

Walcheren 1809, but the percentage of troops incapacitated by disease today can be just as 

high as it was in Walcheren if preventive medicine is not practiced rigorously, and soldiers 

requiring care and convalescence over an extended period require greater medical resources.  

 There are lessons in these historical case studies that can be derived for modern force 

protection. The high-profile failures of preventive medicine in the recent past that underscore 

how vulnerable any expeditionary force can be to disease. Therefore the following lessons are 

derived from the historical examples discussed above: 

 Force health protection through hygiene and preventive medical measures including 

vaccination, prophylaxis, and rigorous sanitation cannot be neglected in a field force. If 

it is neglected, the spread of disease, and the subsequent impact upon operational 

readiness, can be just as severe as it was on Walcheren Island in 1809 in terms of the 

percentage of troops that can be incapacitated.  
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 Lack of proper medical foresight and the absence of medical officers in the decision 

making process were critical failures on the part of the Walcheren Expedition of 1809. 

The reverse – medical consultation at all levels of decision making – was one of the 

reasons for the conspicuous success of the Scheldt campaign in 1944. Proper medical 

intelligence, particularly the gathering of information about disease-prevalence in a 

theatre of operations prior to deployment, is key. 

 Responsibility for the enforcement of health protection measures lies with military 

commanders; in the absence of military command responsibility for a force’s health, 

medical expertise alone will not result in compliance with the public health measures 

that are vital to force protection. This extends from the enforcement of hygiene and 

sanitation expectations to ensuring that vaccination and prophylaxis is carried out and 

not treated as voluntary. Force health protection has always been a command problem 

and a command responsibility. 

 Disease has been, is, and will remain an important factor in military operations, perhaps 

more so than it was in the past. In previous centuries, opposing military forces could 

expect to be affected by disease in roughly equal measure, giving an advantage to 

neither. Today, it is possible for a military force that takes disease control seriously to 

gain a significant advantage over one that does not.186  
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A P P E N D I X :   F I G U R E S 

 

 
Figure 1: “More Disgraceful Laxity!” Caricature of Major-General James Wolfe inspecting latrines, 1759, in: Ian 

McCulloch, “Pratfalls on the Paths of Glory,” The Beaver (January 1994), 14. 
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Figure 2: Depth Concerns. Caricature of Major-General James Wolfe inspecting latrines, 1759, in: Ian McCulloch, 

“Pratfalls on the Paths of Glory,” The Beaver (January 1994), 14. 
 
 

Wolfe: “What depth is that latrine, there?” 
Habitant: “Twenty-five feet, Mr. General!” 

Wolfe: “What? An inch per man! Not enough! We shall be engulfed by the first discharge! Keep 
digging!” 
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Figure 3: The Modern Scheldt Estuary. © 2013 Google Maps. 
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Figure 4: Regimental Surgeon's Field Case, 1812, Museum of Health Care at Kingston. 
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Figure 5: The Winding Up of the Medical Report of the Walcheren Expedition, 1810, Museum of Health Care at 

Kingston. 



  74 

Engen  |  Museum of Health Care at Kingston   

 
 
 
 
 
 
 

 
Figure 6: Hollow-pointed vaccinating lance, circa 1830, Museum of Health Care at Kingston. 
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Figure 7: Spring lancet vaccinator for small pox, circa 1850, Museum of Health Care at Kingston. 

 
 

 
Figure 8: Military hypodermic syringe set, 1900, Museum of Health Care at Kingston. 
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Figure 9: Compound monocular microscope, circa 1850, Museum of Health Care at Kingston. 
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Figure 10: Water and sewage analysis case, 1908, Museum of Health Care at Kingston. 

 

 
Figure 9: Camoquin antimalarial tablets, 1979, Museum of Health Care at Kingston. 
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Figure 10: Vaccination Certificate, 1948, Museum of Health Care at Kingston. 

 

 
 



  79 

Engen  |  Museum of Health Care at Kingston   

 
Figure 11: No. 14 Canadian Field Hygiene Section involved in delousing liberated Russian prisoners of war with 

D.D.T., 1945, Library and Archives Canada. 
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