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GENERAL DISCUSSION 

INTRODUCTION 

The discussions of the individual studies contained the initial comments on our 

findings and some lessons identified but were limited in their suggestions for future 

policy. The latter element will be discussed in this chapter. The true value of our 

studies should be in these improvements in policy which are especially beneficial for 

the troops involved. In this respect it should be noticed that medical surveillance 

and preventive medicine recently received much attention in the military.' The 

changes in military operations provided the explanation: health support in the cold 

war era predominantly focused on trauma and nuclear threat, but the recent peace 

support operations required much more attention for infectious diseases and non-

battle related injuries such as traffic accidents. Consequently this chapter deals with 

surveillance and preventive measures. It starts with the definition and applications 

of surveillance followed by an evaluation of the surveillance in Cambodia and our 

suggestions for improvements in future operations. After this it covers some topics 

on preventive medicine concentrating on malaria chemoprophylaxis, immunisation 

policy and STD prevention. Finally the recommendations are recapitulated in a 

concluding paragraph. 

MEDICAL SURVEILLANCE 

Definition and applications 

Before starting the evaluation of the surveillance in Cambodia and the suggestions 

for future operations it should be clear what we mean by surveillance and how we 

see its applications. According to the "Dictionary of Epidemiology" surveillance in 

general terms should comprise: "continuous analysis, interpretation, and feedback 

of systematically collected data, generally using methods distinguished by their 

practicality, uniformity, and rapidity rather than by accuracy or completeness. By 

observing trends in time, place, and persons, changes can be observed or anticipated 

and appropriate action, including investigative or control measures can be taken. 

Sources of data may relate directly to disease or to factors influencing disease. Thus 

they may include (1) mortality and morbidity reports; (2) laboratory diagnoses; (3) 

outbreak reports; (4) vaccine utilisation- uptake and side effects; (5) sickness absence 
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records; (6) disease determinants such as biological changes in agents, vectors, or 

reservoirs; (7) susceptibility to disease, as by skin testing (e.g. tuberculosis) or 

serological surveillance (e.g. serum banks)".2 This definition stresses the much wider 

and active scope of surveillance than solely morbidity and mortality registration. 

The listed data collections also form the basis for observational studies, so it is 

obvious that a close relation between surveillance and this type of research exists. 

Finally it provides a useful guideline to check how we managed in Cambodia and for 

suggestions on improvements. 

Lets expand on the applications by trying to answer the question why surveillance 

and consequent research form an important part of military deployments? There are 

several answers to this question: first of all surveillance is an important tool for the 

command and control of any military health support organisation. The outcomes 

provide the medical services with valuable information that can be used in different 

ways. For example it could provide medical personnel in the field with trends on the 

(in)effectiveness of preventive measures, the success of therapeutic interventions 

and data for medical risk assessment. Secondly it offers the medical services the 

opportunity to provide others, such as military commanders and personnel officers, 

with information on morbidity, non-availability and risk assessment. Thirdly the 

results from surveillance can be used afterwards for deployment evaluation and 

future planning by military and medical staffs. Finally it is important to notice the 

increasing demands from either medical or political sides to quantify and qualify the 

health support during deployments. Most Western nations have proposed that the 

medical care during peace support operations should be similar or comparable to 

that received under peacetime conditions in the home nation.3 '4 Op t imum medical 

care under all operational military circumstances is considered to be part of an 

appropriate personnel policy. Therefore adequate surveillance may well assist in 

answering any questions that occur dur ing or after a deployment. These 

considerations are increasingly important for the individual soldier, the medical 

services and the employer i.e. the government. 

Surveillance in Cambodia 

This section discusses the experiences with the surveillance in Cambodia. First of all 

we collected morbidity and mortality reports and produced sickness absence 
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records. It was an advantage that the medical personnel were already trained to 

collect data on morbidity and non-availability, because this was and still is routine 

in the Dutch Navy and Marine Corps. The ICD codes5 were well known and the 

surveillance system using portable computers and hard copy back-ups seemed to 

have worked well in Cambodia. An additional advantage was the fact that the 

Otello® registration was derived from the regular registration system. 

Another positive factor of the morbidity registration in Cambodia was our choice to 

collect the data from the individual consultations in the Company Aid Posts (CAP). 

This was in contrast to other studies which collected their data from hospital 

admissions.6 '7 Our reason for registration at CAP level was that we were looking for 

what happened among the entire study population in the field. For example 

travellers diarrhoea and prickly heat were among the most frequent diagnoses and 

caused most lost men days in Cambodia. This would never have been captured by a 

hospital admission registration. The indications for admission to hospital and the 

number of days in the hospital have changed considerably over time because of 

improved treatment and evacuation policies. There would not have been much 

information from the Cambodia deployment if we had decided to register at 

hospital level. However a problem for the registration at CAP level was the 

(in)accuracy of the diagnoses because they were often based on symptoms without 

further laboratory confirmation. 

Other critical remarks about our surveillance comprise the late availability of the 

Otello® system and the little training and introduction that could be given. This 

was dictated by the time constraints during the pre-deployment phase. Furthermore 

the system proved to be limited in the provision of information concerning job 

description, working conditions and results of therapy. Another remark could be 

made about the decision to stop the Otello® registration just after return to The 

Netherlands. From that moment on consultations were registered in the regular 

morbidity registration, which proved to be unsuitable for our detailed demands. The 

only disease that we could trace in detail after return was malaria; all cases after 

return were examined in close co-operation with Dr. van Thiel of the Division of 

Infectious Diseases, Tropical Medicine, and AIDS of the Academic Medical Center, 

Amsterdam, The Netherlands.8 Unfortunately we missed a similar post-deployment 

registration for amoebic dysentery. We only have an incomplete impression mainly 
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based on anecdotal reports. Post-deployment registration was not included as a study 

objective. It would have been difficult to continue with the detailed Otello® 

registration after return, because most personnel (including medical) were sent to 

new assignments or even left the services. Moreover it would have been difficult to 

decide when to stop the detailed registration, because some diseases such as amoebic 

dysentery have long incubation periods. So far our remarks have been about 

morbidity registration, lets return to some other aspects of surveillance. 

First the blood sampling: it was the policy of the Naval Medical Service to collect 

pre-and post-deployment blood samples, which were stored as frozen sera. The 

rationale was to collect baseline and post-deployment information in case of 

unexpected disease. For our studies we used these samples for hepatitis A antibody 

testing and the determination of mefloquine concentrations. This resulted in 

prevalence data for the hepatitis A immunisation studies and in information 

concerning mefloquine resistance. Secondly we recorded the vaccination utilisation, 

partially studied the uptake (interference study on hepatitis A), but did not study 

side effects during and after the administration. This item deserves closer attention 

in future operations. Finally the Medical Service performed pre- and post-

deployment screening for tuberculosis by using either skin tests or X-rays. The results 

are not included in this thesis, but as far as we know no tuberculosis cases occurred 

from Cambodia. 

An area for concern was the lack of laboratory facilities on site. When possible 

diagnoses were confirmed by microscopic examination in the field, but the medical 

facilities in Cambodia had no possibilities for culturing or serological testing. It was 

not part of the equipment for the company sickbays nor was it envisaged in the field 

hospital because this was first of all set up as a facility for life and limb saving surgery 

and not as a research unit. Initially there was no plan for culturing or serology but 

ad hoc arrangements were set up to send samples to The Netherlands or to AFRIMS 

in Bangkok, Thailand. This was done in individual cases but it proved to be 

impractical and difficult to support a surveillance system. Due to this lack of 

laboratory confirmation we would have been unable to produce outbreak reports at 

short notice. In addition we would have been very limited in possibilities for 

research on the determinants of disease such as biological changes in agent, vectors, 

or reservoirs. 
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Fortunately no major outbreaks appeared in Cambodia, but this could have caused 

major problems. 

Finally some comments on the post-deployment questionnaires. They are not 

specifically mentioned in the definition of surveillance but they provided us with 

valuable additional information on the morbidity in Cambodia. Two aspects deserve 

closer attention: first they were anonymous questionnaires which excluded the 

possibility to link the information with the Otello® registration. If we had done the 

latter this would certainly have caused concerns about the privacy. Secondly we 

handed out these questionnaires during the post-deployment medical screening. 

The questions however referred to matters which happened during the deployment, 

so it is questionable if the respondents could still remember all the facts and 

circumstances. This may have introduced some recall bias. 

In conclusion, referring to the definition of surveillance, given the limited 

preparation time and inexperience, I think we did well in Cambodia. Despite some 

shortfalls much information that proved beneficial during and after the deployment 

has been collected. It is therefore important that surveillance and, if indicated, 

consequent research become integral parts of a health support plan for overseas 

operations. However there is place for improvement and some restrictions apply. 

This will be discussed in the next paragraph. 

Recommendations for medical surveillance 

Based on the experiences from the surveillance in Cambodia there are several items 

that could be improved for future operations. In this respect it should be noticed 

that surveillance got much attention lately. A multinational effort for surveillance 

exists in the EPI-NATO system, which is in use in Bosnia. Furthermore there are 

national initiatives such as the US Defense Global Emerging Infections Surveillance 

& Response System (DoD-GEIS). Finally Military Medicine recently published an 

interesting paper on the current need for surveillance in the military.1 

The first issue concerns the availability of a surveillance system in general. Because 

of the general inexperience we had to develop the system just before the Cambodia 

deployment under great time constraints. Here some suggestions for future 

operations: ideally the surveillance system should be a modular extension of the 

existing health care registration system. This would create a situation where much 
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more information such as immunisation status and medical history would be 

available. It needs to be easily transportable, computerised and preferably able to 

communicate under all operational circumstances. Therefore it should use portable 

computers (as we already did in Cambodia) and communication facilities. However 

the possibility of computer and communication failures under field conditions 

should not be underestimated. Finally the system should be secure for operational 

and privacy reasons. 

In terms of data collection the morbidity registration did well but it should be 

refined. The Otello® system was based on individual consultations and ICD codes. 

These were correct choices but more attention should be paid to information that 

is traceable to unit level, specific functions and environmental conditions. This 

would increase the possibility to find (alarming) trends during the operation or 

afterwards as part of the deployment evaluation. 

The financial consequences are probably the most decisive in the current arena of 

budget cuts. This could be another reason why it should be linked to the existing 

health care registration system, because it probably saves money. For this same 

reason regular medical personnel should run it, because the availability of 

specialised personnel for this task is unlikely and would be inefficient. This also 

implies that surveillance could be performed during any military operation as long 

as medical personnel are involved. 

After these general remarks some specific comments on the surveillance in 

Cambodia which, because of the tropical conditions, had a great emphasis on 

infectious diseases. As already mentioned the laboratory capabilities were too 

limited. There were also restrictions in the ability to perform any research on the 

determinants of disease such as biological changes in agent, vectors, or reservoirs. It 

is therefore important to study the improvements on the possibilities for laboratory 

diagnoses in the field. Because of the specific circumstances this should concentrate 

on simple diagnostic tests. They do for example exist for malaria.9 Despite the 

undisputed value of the microscope they could add to the quality of care and the 

surveillance. In addition we should already during the planning phase consider how 

to organise culturing and serological testing. This is important not only for the 

individual patient but also for the outbreak control measures. However it should be 

kept in mind that in the Netherlands Navy these tasks are done by regular medical 
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personnel and not by trained medical laboratory staff. Therefore military medical 

personnel should be trained in outbreak control measures. This already exists in the 

Tropical and Infectious Diseases Course for military doctors in the Academic 

Medical Center, Amsterdam, The Netherlands. 

A related issue was the blood collection before and after the deployment; it has been 

used for hepatitis A antibody testing and the determination of mefloquine 

concentra t ions . Both were practical applications, which provided valuable 

information for all involved. Fortunately no major outbreaks occurred during the 

deployment so there was no further need for serological testing. However this could 

have been different in which case the blood samples could have been very helpful. 

This also applies for additional research in case of health problems after return. The 

blood collection before and after major deployments should therefore be considered 

as a routine measure. 

Finally the questionnaires, which added useful information to the surveillance and 

were very helpful for the research. We decided on anonymous questionnaires, which 

may well explain the high response rates. Next time these questionnaires should be 

used during deployments at regular intervals instead of the single option during the 

post deployment examinations. Apart from the timing we also need to reconsider 

the questions, many of which can be done in template form independent of a 

specific deployment . These measures could improve the surveillance and 

consequent research. 

In conclusion there are many lessons identified from the surveillance in Cambodia 

which could lead to improvements for future operations. The main point however 

is that medical services and medical personnel are fully aware of their tasks and 

responsibilities in this respect. Surveillance will play an increasing role in the future, 

because of the increasing demands on health support before, during and after 

military deployments. Medical surveillance and, if indicated, consequent research 

should therefore form integral parts of any military health support plan. 
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PREVENTIVE MEDICINE ISSUES 

Malaria prevention 

The malaria prevention for the Cambodia deployment was based on two elements. 

The personal protective measures such as the use of impregnated bed nets, long 

sleeves and trousers between dusk and dawn, and insect repellents formed the first 

and non-controversial part. The personal protective measures seemed well accepted 

but it is hard to estimate their effectiveness because the troops were simultaneously 

taking mefloquine prophylaxis and there were also different risks for mosquito bites 

depending on location and type of work. The long sleeves and trousers and bed nets 

must have minimised the exposed body surface but limiting factors for insect 

repellents existed in the unknown effective time and the ever increasing 

concentration that was required to remain effective. However some studies showed 

the beneficial effects of the insect repellents and bed nets.1 0 1 2 

By far the most controversial part of the malaria prevention policy was the choice 

for malaria chemoprophylaxis. This remained a hot issue before, during and after 

the deployment. Let me try to sketch the situation by using these three different 

periods. The choice for malaria chemoprophylaxis in the pre-deployment phase was 

dominated by the existence of multi-resistant malaria in the area of operations.13 

The only two options were weekly mefloquine (250 mg) or daily doxycycline (100 

mg). The Medical Service of the Royal Netherlands Navy preferred mefloquine 

because of the lower expected side effects and better compliance with a weekly 

regimen. It is difficult to judge our experiences with mefloquine during the 

Cambodia deployment. We registered seven consultations for serious problems 

attributed to malaria chemoprophylaxis and we learned from the questionnaires that 

30% experienced some kind of problem which could be attributed to the use of 

mefloquine.8 However the main problem for an adequate interpretation remained 

the absence of a control group. 

The post-deployment period was characterised by a continuing debate on the 

acceptance and safety of mefloquine. Some studies raised concerns14 '15 where as 

others supported the choice for mefloquine.1 6 2 0 In the mean time the indications 

for mefloquine have increased and an advice on a pre-travel dose to check for 

adverse events has been introduced.21 There were also studies in support of 
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doxycycline.22-23 O h r t et al. showed high effectiveness for both regimens.24 Despite 

all this it is obvious that in case of multi-resistant malaria we are running out of 

alternatives. 

So what should be the future policy for the malaria chemoprophylaxis. First of all it 

is clear that advice on malaria chemoprophylaxis should be tailored to the specific 

risk area. Nevertheless it remains quite likely that we end up with different options 

for malaria chemoprophylaxis. Despite the advantages of a single policy my 

suggestion for the Dutch military is to accept alternative individual choices. 

Compliance to malaria chemoprophylaxis is probably as important as the choice 

itself. It is obvious that there have been great differences in individual acceptance of 

mefloquine in Cambodia. A workable solution could therefore be advice for a 

preferred regimen together with one or more alternative options. It was my personal 

experience that there were no major problems with different chemoprophylaxis 

regimens during a US military exercise in Ivory Coast in 1995. There were also 

different policies among the US troops in Somalia in 1993-94-25-26 

Vaccination Policy 

It is obvious that the immunisations provided an important facet of the preventive 

medical policy. However the possibilities for research were limited because in 

principle all personnel received the same immunisations. We concentrated our 

research efforts on the inactivated hepatitis A vaccine, which had been introduced 

at the time of the deployment. We performed an interference study and a cost-

effectiveness analysis (Chapters 7 and 8). Based on the results it was possible to 

formulate some recommendations for the vaccination policy. In the economic 

evaluation study we concluded that the best option was to immunise all personnel 

bound for a deployment without prior screening. However in principle all personnel 

should be available for operational deployments, so maybe we should have 

recommended to immunise all personnel routinely with the inactivated hepatitis A 

vaccine without prior screening. 

There are more reasons to support such a policy. The first one is the fact that the 

hepatitis A vaccination proved to be on the immunisation list for all deployments so 

far. Hepatitis A is still a wide spread disease; the recovery will usually take several 

weeks.27 Secondly the interference study offered additional thoughts to support 
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routine vaccination for hepatitis A. The results showed sufficient but somewhat 

disappointing hepatitis A antibody titres after the immunisations. There were 

indications that this could have been caused by the competition for appropriate 

injection sites on the body.28 Routine hepatitis A vaccination at an earlier stage 

could as such minimise the number of specific required immunisations before a 

deployment. These arguments support the choice for a routine hepatitis A 

immunisation for all military personnel. In the mean time it became clear that the 

Dutch Military will integrate the combined hepatitis A 6k B immunisation as part 

of the routine vaccination schedule.29 

Sexually Transmitted Diseases 

The consequences for policy concerning the prevention of sexually transmitted 

diseases look quite clear: our policy of pre-deployment briefing and free distribution 

of condoms seemed to have paid off and should therefore be continued. According 

to others our study "provided the valuable lesson that consistent condom use, 

reinforced by pre-deployment briefing on sexual risk behaviour and STDs, in 

particular the risk of HIV transmission, can keep the STD infection rate under 

2% ".30 Moreover several studies among deployed military personnel proved that 

sexual behaviour during operational circumstances did not really change over the 

years.31'36 It seems therefore more realistic to concentrate on a safe sex policy rather 

than to aim for sexual abstinence. A negative effect of this policy could well be in 

the unwanted attention. In this respect an example already exists in the incomplete 

use of our study results by several newspapers. 

Another issue from our STD study was the attention that should be paid to the 

prevention of condom failure. At first thought it seems logical to introduce 

demonstrations on correct condom use, but I am afraid that the explanation for 

condom failure in our population is more complex. For example it is well possible 

that alcohol intake during the R & R leave played a crucial role in the high condom 

failure rate. We did not ask for reasons for failure in our questionnaire so this is an 

example of where we could adapt our questionnaires. 

Finally it should be realised that the whole issue of STD prevention is nowadays 

dominated by the risk of HIV infection. It is therefore regrettable that in contrast to 

other nations we were unable to study this issue.37 However with or without further 
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research maximum efforts should be maintained to minimise the STD risks in 

general and HIV-infection in particular. 

CONCLUSION 

This concludes the general discussion for this thesis. I would like to summarise the 

main recommendations. First those on surveillance: this should be a fully integrated 

part of any significant military operation. Surveillance and consequent research will 

play an increasing role, because of the increasing demands on health support before, 

during and after military deployments. The medical services and medical personnel 

should be fully aware of their tasks and responsibilities in this respect. 

Next the recommendations for preventive strategies in the future. Compliance to 

the malaria chemoprophylaxis is the key factor for a successful anti-malaria policy. 

The introduction of a preferred choice together with one or two alternatives could 

well improve the acceptance and as such the compliance to the malaria 

chemoprophylaxis. Furthermore the hepatitis A immunisation should become part 

of the routine vaccination schedule in the military. Finally we should continue our 

STD prevention policy which aims for consistent and adequate condom use. These 

preventive recommendations are based on the findings from our studies. All these 

recommendations once more prove how medical surveillance and research can be 

beneficial for the daily practice of military medicine. 
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