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PREVENTIVE MEDICINE AND MORBIDITY IN THE MILITARY 

INTRODUCTION 

This thesis deals with the relationship between preventive medicine and morbidity 

during a peace support operation in Cambodia with emphasis on infectious 

diseases. Before going into the details of the separate studies it should be explained 

why the military has always shown such a keen interest in preventive medicine and 

morbidity. The answer from a military operational point of view to this question is 

straightforward: morbidity leads to non-operability and is a potential threat to a 

military operation. From personnel and medical points of view there are additional 

answers to this question. Most Western nations have proposed that the medical care 

during peace support operations should be similar or comparable to that received in 

the home nation.1 '2 Furthermore, effective and efficient medical care under all 

military circumstances (including the peace support operations) is considered to be 

part of an appropriate personnel policy. These are important issues for the 

individual soldier and his employer i.e. the government. Finally there might be an 

historical explanation for the military medical attention paid to preventive medicine 

and morbidity. History is replete with examples showing the immense influence of 

morbidity and mortality on military campaigns. Therefore without an historical 

overview to illustrate this impact this thesis would be incomplete. 

This overview concentrates on the impact of infectious diseases on military 

operations in tropical and mild climates from the antiquity until the recent peace 

support operations. It describes the experiences of Western troops but it should be 

kept in mind that these can not be separated from the synchronous civilian and non-

western history as there has been a lot of mutual influence. Furthermore it is not 

always easy to assess the information from older sources because of restricted 

diagnostic value or different methods in data collection. Finally this overview is 

predominantly based on Dutch, English, and American sources. W i t h o u t 

denigrating other sources, I should give great credit to the detailed Dutch study 

Arts en Oorlog" by JA.Verdoorn which I often used as starting point for further 

study.3 
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CHAPTER 2 

ANTIQUITY UNTIL MEDIEVAL TIMES 

There were already examples in the ancient world indicating that disease played an 

influential role in military campaigns. According to the Greek reporter Herodotus, 

the Persian king Xerxes lost the majority of his 1.5 million troops during the retreat 

from the battle of Salamis (480 BC) because of disease and starvation. Alexander 

the Great (356-323 BC), on his way home from a campaign in India, lost two third 

of his troops in the desserts of Gedrosia (nowadays Western Pakistan) because of the 

climate, disease (especially malaria) and starvation.4 Later he probably also died 

from malaria.5 The experiences in those days already raised questions on logistics 

and sanitation for military forces at sea and on land. In the first book written on 

medical geography :"Airs, waters and places", Hippocrates (460-370 BC) already 

stressed the important influence of these elements to health and disease.6 

Changing to the Roman times it is fascinating to study their highly developed 

approach to basic hygiene such as clean water supplies, public baths, sewerage, and 

public latrines.7 '8 Many of their measures would have been beneficial today. 

Furthermore these rules of sanitation were checked, especially among the legions on 

campaign or posted on the outskirts of the vast Roman Empire. Many of these 

hygienic measures were attributed to Julius Caesar, but the honour for first 

describing military hygiene rules including the use of field latrines belongs to Moses 

as written in the Bible book of Deuteronomy (Chapter 23. Verses 9-14). Despite 

these preventive measures the Roman legions suffered a lot from disease such as 

malaria, diarrhoeal diseases and environmental disorders.9 With the fall of the 

Roman empire the knowledge of hygiene seemed to have faded away. 

From a medical point of view the medieval times in Europe are characterised by 

poor sanitation and major outbreaks of disease, such as the plague and syphilis.10 

Similar conditions existed in the military: the first crusade comprised 700,000 men 

when they left Constantinopel in 1095. By the time they had conquered Jerusalem 

(1099) there were only 50,000 men left. Most had died from disease and 

starvation." O n e remarkable civilian rule on prevention during this period should 

be mentioned: the installation of quarantine in 1377 in Venice and Ragusa 

(nowadays Dubrovnik), soon followed by Genoa and Marseilles.12 
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PREVENTIVE MEDICINE AND MORBIDITY IN THE MILITARY 

16 T H UNTIL 1 8 T H CENTURY (1500-1800) 

Travelling at a larger scale for the Dutch started in the second half of the sixteenth 

century. The maritime expansion and consequent trade with the East Indies 

introduced long sea voyages and exposure to tropical diseases. There are some Dutch 

references available concerning this period. Doctor Pop, the first Inspector Naval 

Medical Services in the Dutch Navy, described the enormous impact of disease in 

the Dutch Navy in those days. During a naval expedition to Spain, the Canary 

Islands and St. Thomas under Admiral van der Does in 1599, yellow fever, malaria 

and scurvy killed most of the 8000 men. The admiral and all but two of his captains 

died from disease.13 Whereas in October 1666, Admiral de Ruyter had to be 

evacuated from his fleet in the Channel to The Netherlands because of severe 

malaria. It took him several months to recover.14 

Schoute postulated an average mortality rate of 15% from disease among sea crews 

on the outward voyages to Batavia between 1624-1632.15 This rate looks rather low, 

but the calculations did not include the sick and wounded who stayed behind in the 

Dutch settlements en route such as St. Helena, Mauritius, and De Kaap. Leuftink 

also wrote about the health care in the Dutch Navy during the 17* century. He 

stated that the three great plagues for seafarers were scurvy, malaria, and diarrhoea. 

Disease was a much greater risk to life than storms, wars, and piracy together. From 

1650 onwards louse-borne typhus was added to the life threatening diseases. Known 

as "febris nautica" it formed the major disease on board of the ships during the 18 t h 

century.16 

Van der Brug reported on the devastating effects of malaria in and around Batavia. 

He calculated a mortality rate among military personnel as high as 142 per 1000 

men years from 1700-1730 increasing to 296 per 1000 men years from 1730-1775.17 

A report from the university of Leiden, signed by the famous Boerhaave in 1736, 

about this high morbidity and mortality among personnel of the Dutch East India 

Company (VOC) was unable to present any medical solutions but already stressed 

the need for accurate morbidity surveillance.18 

The situation among British troops at sea and ashore was similar to the Dutch 

experiences. Because of the influential British role in maritime and military 

medicine during the 18^ century a few important names should be mentioned. The 

first is John Pringle, army doctor and student of Boerhaave in Leiden, who 
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CHAPTER 2 

published his much translated and influential work "Observations on the Diseases 

of the Army" (1752). He thought that most diseases were caused by the lack of clean 

air and sanitat ion. Therefore he recommended adequate ventilation and 

sanitation.19 '20 

The second name is James Lind, a naval doctor, who deserves closer attention. He 

is considered to be the father of naval medicine and is much mentioned by Pop in 

his historical studies from 1866-1868. Lind was far ahead of his time and it is 

fascinating to study his detailed observations. In 1747 he probably performed the 

first recorded clinical trial. During an outbreak of scurvy he chose 12 patients, 

housed them together in the sickbay, and gave them the same basal diet. He then 

gave six treatments to two men: 1) on quart of cider lx daily: 2) 25 drops of elixir of 

vitriol 3x daily: 3) two spoonfuls of vinegar 3x daily: 4) half a pint of sea water 3x 

daily: 5) a concoction of garlic, mustard, horseradish, gum myrrh and Peru balsam 

3x daily: and 6) two oranges and one lemon daily. Not surprisingly, those who 

received the latter treatment recovered with astonishing rapidity, although those 

who had cider also showed some improvements. Based on this study he wrote his 

famous report "A treatise of the scurvy" (1753), in which he acknowledged the Dutch 

experience on this issue and advised on the daily use of oranges and lemons to 

prevent scurvy. It was not until 1794 that the British Admiralty agreed on daily 

rations of lemon juice for sea going crews, a measure that led to their nickname 

"Limeys".21'22 

His book "Essay on the most effectual means of preserving the health of seamen in 

the Royal Navy" (1762) laid the foundation of naval hygiene. In this essay Lind 

introduced sand filtration for water purification and the distillation of sea water to 

drinking water. However in this respect there is an older Dutch claim because this 

process had already been described and introduced in 1624 by Dr. Aegidius Snoek 

from Amsterdam on board of the V O C vessel "Gouda".2 3 It was not introduced on 

a large scale on the ships because of the need for a bonfire and the required large 

amounts of wood. Furthermore Lind advocated the introduction of uniforms and 

regular bathing to promote hygiene on board. Finally in his "Essay on diseases 

incidental to Europeans in hot climates" (1768), he recommended small daily doses 

of cinchona bark to prevent fever in the tropics.21 He stressed the beneficial effects 

of moderate heights and hill stations to prevent malaria and yellow fever. 
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Consequently hill stations were used successfully by British troops in the West 

Indies and India and by the Dutch in the Dutch East Indies.24 

19 T H CENTURY UNTIL WORLD WAR I (1800 - 1914) 

For preventive medicine this was a highly important period, because many of the 

principles of disease prevention used now originated then. But first some examples 

of disasters: from Napoleon's campaign to Russia in 1812 only a few thousand troops 

from the originally 360,000 men returned to France. Most died from cold, 

starvation and diseases such as typhoid, diarrhoea, and louse-borne typhus.25 

Another intriguing example existed in the 70,000 British troops who landed on 

Walcheren in 1809 to fight the French. After a successful start in July they had to 

withdraw a few months later, having suffered 35,000 diseased and 10,000 deaths 

from malaria ("Zeeuwse Koorts").26 However it is hard to understand which type of 

malaria this was and it is well possible that these lives lost were caused by another 

disease. 

During the Crimean War (1854-1856) cholera killed thousands of British and 

French troops. Thanks to the hard work on improving hygiene in the British 

hospital in Scutari, Florence Nightingale and her team managed to decrease the 

mortality from 225 per thousand during the first year to 22 per thousand in the 

second year of this war.27 Among the Dutch troops during the "Atjeh Wars" in the 

Dutch East Indies (1873-1913), about 2000 men died from battle injuries compared 

to an estimated 10,000 from infectious diseases such as cholera and malaria.28 

A study of particular interest on the ÎÇ'*1 century is "Death by Migration" by Philip 

Curtin. It provides valuable information on morbidity and mortality between 1816 

and 1914 among European troops that were stationed in the tropics. For example 

mortality around 1830 among Dutch troops in the Dutch East Indies reached 170 

per 1000 men-years. For the French troops in Algeria this was 78 per 1000 men-

years, and among British troops in Ceylon this was 70 per 1000 men-years. Most 

men died from diseases such as malaria, yellow fever, and cholera and to a much 

lesser extent from war injuries.29 Compared to their home nations the only 

advantage of being in the tropics was a much lower incidence of tuberculosis. 

The study also demonstrated how basic public health improvements such as 
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appropriate altitude (e.g. hill stations as promoted by Lind), clean water and air, and 

sewage disposal (as advised by Pringle), already contributed to improved health 

among the troops in this period before the great discoveries of microbiology. For 

comparison, between 1860 and 1880, the mortality rates in the Dutch East Indies 

declined from 80 to 20, British figures in Ceylon decreased from 45 to 15, and the 

French figures in Algeria declined from 20 to 10 per 1000 men years. 

Further improvements occurred after the discoveries in microbiology by Koch and 

Pasteur and increasing knowledge on hygiene such as water and food management 

and sewage control. From 1860 to 1914 mortality figures dropped further to 5 per 

1000 men years for the French in Algeria, 5.5 for the British in Ceylon and 6.5 for 

the Dutch in the Dutch East Indies. Compared to the figures from 1830 this 

represented falls of 9 3 % , 9 2 % and 9 6 % respectively.30 Despite these major 

improvements there were still many problems to be solved. For example during the 

Boer War (1899-1902) Wright had started the first attempts at mass immunisations 

against typhoid. This disease was a major problem during this war: among the 

557,653 British troops, 57,686 cases of typhoid occurred with 8225 deaths. This 

figure should be compared with the 7582 men who died from battle wounds.31 

Finally I would like to mention some names trom this period to illustrate the 

influential role of the military medical services on hygiene and tropical medicine. 

The first one is E.A. Parkes, who in 1861 became the first professor of hygiene at the 

Army Medical School in the United Kingdom. He started the annually published 

"Review of the Progress of Hygiene" which noted the important articles in the 

principal European languages and reviewed new developments in hygiene.32 He 

wrote a manual on hygiene which, revised and enlarged by his successors, became 

the international standard on tropical hygiene of that time entitled: "The Theory 

and Practice of Hygiene". Other names from Britain included Burnett (1779-1861) 

and Bruce (1855-1931) on brucellosis and Leishmann (1865-1926) on 

leishmaniasis.33 

In the United States there was Walter Reed (1851-1902) after whom the famous 

"Walter Reed Army Institute of Research" (WRAIR) has been named. He played a 

major role in hygiene and preventive medicine for the US Army and discovered the 

transmission of yellow fever by mosquito.3 4 

32 
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Finally it should be noticed that both Laveran and Ross were military doctors when 

they made their malaria discoveries in 1880 and 1897 respectively.33 

THE TWO WORLD WARS (1914-1945) 

This part contains data on preventive medicine and morbidity related to the wars of 

1914-18 and 1939-1945. Despite further improvements in prevention, diagnosis and 

treatment, disease remained a major concern for the military forces. 

During the First World War (WW I) most armies had well-established preventive 

medical units and strict rules of hygiene applied. However different approaches to 

immunisations existed. When the war started most British and American troops 

were immunised against typhoid. The number of typhoid cases on the Western front 

in the British army was 2431 with 208 deaths (8.6%) and the American troops had 

2500 cases with 227 typhoid deaths (9.1%). The French, who were not immunised, 

had serious typhoid outbreaks in 1914 with 127,052 cases of whom 9.5% died; from 

1915 onwards they were all immunised and consequently the figures came close to 

the American and British results. The German troops, who were also not 

immunised, suffered 31,783 typhoid cases during the first four months at the 

Western front. From October 1914 until January 1915 all German troops were 

immunised resulting in a sharp decline of typhoid cases.36 

Other W W I experiences included bacterial dysentery among the about 7 million 

German troops on the Western front causing 133,861 dysentery cases of whom 8646 

died (5.6%).37 Some major outbreaks that influenced the operational setting took 

place among British troops. Around Gallipoli during 1915, diarrhoea incidences 

leading to hospital admissions peaked at 1800 per 1000 men years. Probably four 

times that number occurred, but for the lack of hospital beds they were not admitted 

and therefore not recorded.38 During the first six months of the East Africa 

campaign in 1916, 51,000 cases of malaria occurred in a force of 58,000. Over the 

whole campaign some 123,000 cases were registered. In Macedonia (1916-1918) 

162,507 British soldiers suffered from malaria as opposed to 24,000 from battle 

casualties.39 The French army experienced 60,000 cases of malaria in Greece of 

whom 650 died.40 
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However compared to previous wars and campaigns, W W I already showed major 

improvements in prevention, diagnosis and t rea tment of disease. Overall 

tuberculosis was the top cause of morbidity at the Western front. Among American 

troops in France (1916-18) this was followed by gonorrhoea, especially after their 

leaves in Paris. It caused millions of lost men-days, mainly caused by the extensive 

treatments in that period.40 '41 Additionally an important fact was that the decline in 

morbidity from infectious diseases was partially compensated by the increase in 

psychological and psychiatric disorders.40 It was from this period onwards that these 

disorders became more widely reported, although they were as a phenomenon much 

older than W W I . « ^ 3 

The Second World War (WW II) showed further improvements in prevention and 

treatment of infectious diseases. For example from W W I to W W II hospitalisation 

rates for disease among American troops declined from 427 (per 1000 men years) to 

112.5 and mortality dropped from 10.5 to 0.15 per 1000 men years.44 When the war 

started the situation for preventive medicine looked positive: several immunisations 

(typhoid and tetanus, later followed by gamma globulin) existed and diagnosis and 

treatment had further improved. Rules of hygiene were well established, clean 

drinking water and safe food were usually available, and one should not forget the 

influence of pesticides (DDT) in the prevention of insect related diseases. 

Despite all these achievements the results were not so successful as expected and an 

important impact from infectious diseases on the overall morbidity remained. For 

example among all American troops (about 12 million) the number of casualties 

from disease was five times the number from battle and non-battle injuries all 

together. Between 1942-1945, about 15 million soldiers were hospitalised for 

disease, this being 8 5 % of all hospitalisations. The mortality among those 

hospitalised for disease formed only 5% of the total mortality among US troops in 

WWII . Ou t of the 418 million registered lost men days, 69% was caused by disease, 

17% by battle casualties and 14% by non-battle injuries. It should be noticed that 

the disease figures included the ever increasing number of war related psychological 

and psychiatric disorders (one million hospitalisations).45 

Among the US troops in the tropics the main infectious diseases were malaria and 

diarrhoea. A total of 492,000 malaria cases were registered causing about 9 million 
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men days lost. Due to improved prevention and treatment only 302 patients died 

from malaria. Diarrhoea accounted for 92,000 hospital admissions, leading to a 

considerable non-availability, and caused 64 deaths. Hospital admissions for 

diarrhoea are probably a poor reflection of the real size of the problem, because 

most cases were treated wi thout hospital isat ion. Good news came about 

tuberculosis, which with 13.5% had been on top of the overall morbidity for W W 

I; during W W II it scored a 13 t h place with only 1.9%.46 

Morbidity data from other nations comprised the British 14 th Army ("Slim's 

forgotten army") which had major disease problems during their Burma campaign. 

In 1943 malaria incidences became as high as 840 per 1000 men years and diarrhoea 

accounted for 100 per 1000 men years. For every man wounded in battle, more than 

100 were evacuated for disease.47 Overall malaria was responsible for 176,000 (36%) 

of the total 490,000 admissions to British hospitals in Southeast Asia; battle 

casualties caused 23,000 admissions (5%). After strict application of personal 

protective measures and installation of supervised malaria chemoprophylaxis 

(Mepacrine), the infectious disease rates dropped dramatically in Southeast Asia. 

For example in New Guinea, a highly malarious area, the hospital admission rate 

among Allied troops fell from 740 in 1943 to 26 per 1000 men years in 1944. By 

1945 the malaria admission rate for all British troops in Southeast Asia declined to 

15 per 1000 men years.48 Moreover Slim recognised the importance of the line 

officer in the control of infectious diseases because they controlled the hygienic 

rules, supervised application of personal protective measures and checked the 

compliance to the malaria chemoprophylaxis. He stated: " more than half the battle 

against disease is fought, not by doctors, but by the regimental officers".47 The 

importance of this statement cannot be overemphasised. 

The infamous hepatitis outbreaks during the North African campaign showed 

another example of operational influence by disease. It has been reported that 

among the New Zealanders eventually one third suffered from jaundice, probably a 

mixture of hepatitis A and "arseno-therapy" hepatitis.49-50 

The German disease data from W W II showed that an estimated 125,000 soldiers 

died from disease. From all hospital admissions 64% was caused by disease, 27% by 

battle injuries, 6% by non-battle injuries and 3 % by frostbite. In contrast to the 

Allied forces, where no outbreaks occurred, there were still 47,856 cases of louse-
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borne typhus with a 16.3% mortality rate. The German figures were greatly 

influenced by the lack of medical and logistical supplies and the poor hygienic 

circumstances on the Eastern front and in the Balkan states. Among a sample of 

more than 1 million hospital admissions the major disease groups were found in 

laryngo-pharyngitis (33.5%), influenza (15%), and bacillary dysentery (15%). Some 

smaller causes were found in diphtheria (8.2%), tuberculosis (5.8%), scarlet fever 

(5.2%), malaria (5.2%) and louse-borne typhus (4.7%).51 

In conclusion, despite further improvements in prevention, diagnosis and 

treatment, both wars still showed several examples of major impacts by infectious 

diseases. Although during both wars by far most morbidity and lost men days 

occurred from disease, most mortality was this time, in contrast to the 19e'1 century, 

caused by battle related injuries. 

FROM THE WORLD WARS ONWARDS (1945-1995) 

The period from W W II onwards can be recognised by further developments in 

prevention and continuous improvements in diagnosis and therapy. Many studies 

on preventive medicine and morbidity, linked to several deployments, were 

published. I can only discuss a selection. The first one is the thesis by Doeleman 

(1955) on the medical history of an Infantry battalion on the isle of Java from 1946 

to 1950. He found a mean non-availability of 4 .5% per day. He reported that 9 1 % 

of the hospitalisations were caused by disease, 6% by non-battle injuries, 2% by 

battle injuries and 1% by psychiatric disorders. In the battalion of about 800 men 

the morbidity top seven causes of disease were malaria (346 admissions with 3572 

hospitalisation days), diarrhoeal diseases (285 admissions with 3179 hospitalisation 

days), nephrolithiasis (55 admissions with 1496 hospitalisation days), hepatitis (38 

admissions with 1131 hospitalisation days), sexually transmitted diseases (73 

admissions with 1018 hospitalisation days), dermato-mycosis (64 admissions with 

981 hospitalisation days), and appendicitis (25 admissions with 627 hospitalisation 

days). Finally he registered many non-battle injuries of which most were related to 

sporting activities (45%) and traffic accidents (30%).52 

The Korean War (1950-53) also offered some interesting information. Due to the 

well organised military medical services no major non-availability from of infectious 
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diseases occurred, despite numerous threats. However the US Army admission rate 

for disease versus injuries was still 8:1.53 They experienced 78,970 lost men days 

from diarrhoea and in August 1950 the incidence peaked at 120 per 1000 men 

years.54 Among US marines and naval personnel there were 4542 new diagnoses of 

malaria causing 50,294 sick-days, but no deaths from malaria occurred.55 British 

figures showed that from every 1000 admissions 620 came from disease, 112 from 

accidents, and only 1 from enemy action, (personal communication Brigadier 

J.R.Brown, British Army). 

Infectious problems re-emerged among the 1,609,989 French troops, who served in 

the Indo-Chinese War between November 1945 and June 1954. They reported 

193,380 amoebiasis patients of whom 88,568 were hospitalised, 4900 had to be 

repatriated, and 192 died.54 They experienced malaria incidences of 478 cases per 

1000 men years in 1946, which fell to 96 in 1954 after the introduction of 

chloroquine as a prophylactic drug. There were 294,000 malaria cases over this 9 

year campaign, with 620 deaths.5 6 In the following Vietnam War malaria and 

diarrhoeal diseases again proved to be the major morbidity concerns among the US 

troops. In 1965 the malaria rates rapidly rose from 10 to 100 cases per 1000 men-

years due to the miscalculation on the development of chloroquine resistant 

malaria.56 Over the period 1964-1973 US marines and naval personnel (average 

strength about 900,000 troops) experienced 24,606 malaria cases, leading to 

391,965 sick-days and 46 deaths.5 5 Among US Army personnel stationed in Vietnam 

in 1965, the average hospital admission rate was 450 per 1000 men years of which 

80% was caused by disease. The admission rates for diarrhoea and malaria were 76 

and 21 per 1000 men years respectively.57 The Australian troops experienced malaria 

attack rates as high as 66 per 1000 men years between 1965 and 1971.58 

The next information concerns the Gulf war in 1990-1991. This conflict contained 

considerable challenges for preventive medicine because of the many environmental 

and infectious threats.59 '60 During the campaign itself, the overall morbidity among 

US troops remained low: the major causes were generally mild cases of acute 

diarrhoea and upper respiratory infections. According to US sources the factors that 

contributed most to these good results were: the presence of a comprehensive 

infrastructure of medical care, extensive preventive medicine efforts, and several 

fortuitous circumstances.61 Concerning acute diarrhoea as a major cause for disease, 
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one study showed that after two months in Saudi Arabia, 57% of 2022 surveyed 

troops had experienced at least one episode of diarrhoea and 20% reported they had 

been temporarily unable to carry out their duties because of diarrhoeal symptoms.62 

An interesting trend that seemed to have started after the Gulf War were the reports 

concerning the health risks on infectious diseases among military personnel after 

return to the United States.63 

During the consequent United Nations operation "Provide Comfort" in 1991 in 

Nor thern Iraq, the diarrhoeal attack rates among British and Australian troops were 

69% and 3 6 % respectively.64 Dutch Marines operating in the same operation 

experienced severe diarrhoea problems probably because of lacking hygienic 

discipline.65 However it provided valuable lessons for the coming Cambodia 

deployment. 

Following a chronological order, the Cambodia deployment in 1992-93 (the subject 

of this thesis) should be discussed next. Among the 2283 Dutch Marines and Navy 

personnel we registered at general practitioner's level, 4036 consultations for 3562 

diagnoses, divided into 392 different diagnostic codes (ICD-9). The overall 

morbidity incidence was 34 per 1000 men years, the average percentage of lost 

working days was 0.91 and never caused any military operational concerns. Most 

consultations were related to tropical diseases (24-8%), musculoskeletal disorders 

(23.9%), and dermatological problems (22.7%). The major tropical related diseases 

were traveller's diarrhoea (51 cases per 1000 person years), amoebic dysentery (10 

cases per 1000 person years), and malaria (6 cases per 1000 person years).66 

Concerning the malaria incidence it should be noted that by far most cases came 

from one location (Sok San). Furthermore during deployment there were 31 

Plasmodium falciparum infections; after return to The Netherlands another 33 cases 

(11 falciparum and 22 vivax malaria) were diagnosed. These findings stressed the 

need for adequate medical care after the deployment.67 Finally, most of the total 

3468 lost working days were caused by traveller's diarrhoea (12%), ankle 

injuries.(ll%), and "prickly heat" (5%).66 

After the start of the Cambodia deployment several other peace support missions 

occurred. During Operat ion "Restore Hope" in Somalia (1992-93) diarrhoea turned 

out to be a small problem. During the first eight weeks of the deployment, out of 

20,859 deployed US troops, only 0 .8% sought medical care for diarrhoeal disease 
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whereas about 3 % of the troops reported to have had diarrhoeal disease.68 

Additionally much attention had been paid to the prevention of malaria. During the 

first few weeks the incidence of malaria was substantial, reaching 7 cases per 10,000 

troops per week during the 5e'1 week of the deployment.69 But the post-deployment 

phase showed a similar picture as the Cambodia experience. As of December 1993 

(6 months after the completion of the mission), there had been 112 cases of 

imported malaria from Somalia among the 13,500 deployed US Marines. 

Plasmodium vivax accounted for 97 (87%) cases, Plasmodium falciparum for 8 cases 

(7%) and there were 7 mixed infections (6%).7 0 The US Army had similar 

experiences.71 However this was not a new experience, because after the Vietnam 

War the same lessons had been learned.72 Furthermore there were reports on 

dengue cases among the US troops in Somalia, this being a more difficult infection 

to prevent.73 

Dengue outbreaks were also reported during the peace support operation in Haiti 

(1994).74 Like Somalia it never became a serious problem in terms of numbers or 

lost men days. Despite considerable risks and warnings on hanta-viruses and tick 

borne encephalitis75 there have not been any influential infectious outbreaks among 

the Western troops in the former Yugoslavia. Finally I would like to finish this 

overview with a Dutch example after a humanitarian relief operation in Goma, 

Zaire. There was a major outbreak of diarrhoea among the military personnel 

following the farewell party in a local hotel. It clearly demonstrated that preventive 

medicine should claim its role until the very last moment of any deployment.76 

CONCLUSION 

What lessons can be identified from this historical overview? It should have given 

an impression about the major impact of infectious diseases on the health of 

military personnel and the frustrating impotence for medical personnel over many 

centuries. For centuries by far the most mortality and morbidity at sea and on land 

were caused by disease and not by battle injuries. From the 19 th century onwards 

improvements in prevention, diagnosis and treatment of diseases occurred. They 

started with the implementation of the basic public health rules on hygiene and 

sanitation, followed by the great discoveries in microbiology and consequent 

39 



CHAPTER 2 

improvements in prevention (e.g. immunisations), diagnosis and treatment. 

Gradually the pattern changed: the dominant impact from disease on morbidity 

remained but for example during W W I and II, most mortality was caused by battle 

related injuries. 

Despite considerable risks such as multi-resistant malaria and other (re)-emerging 

infections, the recent peace support operations have demonstrated that morbidity 

and mortality caused by infectious diseases have been further minimised. This major 

achievement is based on the combination of improved medical knowledge and the 

continuous application of the "old and well established" hygienic rules of public 

health. This combination provides commanding officers with a low non-operability 

from infectious disease, the individual soldier with much reduced health risks, and 

the employer with an important contribution to opt imum medical care under 

operational circumstances. For those who still find it difficult to judge these major 

achievements by its true merits, I would like to finish with two statements. The first 

one was made by John Pearn who accurately formulated that "preventive medicine 

is one of the most powerful weapons in the commander's arsenal".77 Finally a 

statement made by Geoffrey Rose in his excellent book "The Strategy of Preventive 

Medicine". He made the pungent remark: "grateful patients are few in preventive 

medicine, where success is marked by a non-event".78 
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