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MORBIDITY SURVEILLANCE AMONG DUTCH TROOPS 

ABSTRACT 

Military personnel have been exposed to several health risks during an increasing 

number of peace support operations over the last years. This prospective descriptive 

study presents the morbidity among 2,283 Dutch marines in Northwest Cambodia 

from 1992-1993. We recorded 4,036 consultations from 1,356 persons (59.4%) 

leading to 3,562 diagnoses and 392 different ICD-9 codes. Most diagnoses occurred 

in tropical disorders (24.8%), musculoskeletal disorders and injuries (23.9%), and 

dermatological disorders (22.7%). Risk factors for morbidity were being in Battalion 

1 and in lower military ranks. There were 3,468 lost working days (0.91%), 

predominantly caused by musculoskeletal disorders and injuries (35.1%), tropical 

disorders (29.7%), and dermatological disorders (18.1%). Risk factors for lost 

working days were being in battalion 1, of younger age, and in lower ranks. Most lost 

working days occurred during the second month of each deployment. Despite many 

consultations the overall morbidity and consequent lost working days remained low. 

INTRODUCTION 

Humanitarian aid and peace support operations have been playing an increasing 

role in the military services over the last few years and this trend seems to be 

continuing. Troops from various countries have been serving in areas such as 

Bosnia, Cambodia, Somalia, Haiti, Zaire and Rwanda (Gunby 1996, Skolnick 1995, 

Ramsey et al. 1995, Toole 1993). During these operations troops have been exposed 

to health risks ranging from infectious diseases to injuries and psychological 

disorders (Shanks & Karwacki 1991, Heppner et al. 1993, Andersson et al. 1995, 

Hall 1996). Morbidity data are needed for deployment evaluation and planning of 

medical support. In this prospective descriptive study we report on the morbidity 

surveillance among Dutch troops during a peace support operation in Cambodia. 

The study objectives were to identify causes and incidences of morbidity and lost 

working days. Furthermore we identified risk factors for morbidity and lost working 

days. 
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STUDY POPULATION AND METHODS 

Study Population 

The study population comprised 2,283 Dutch marines and naval personnel (all 

males), 760, 749 and 774 per successive battalion. The mean age was 28.1 (SD 7.4 

years: range 17-52). They spent 1048 person years (382,378 person days) in 

Northwest Cambodia during a United Nations peace support operation from June 

1992 to November 1993. Each battalion stayed for about 6 months (battalion 1: 

June-December 1992, battalion 2: December 1992-June 1993, battalion 3: June-

October 1993). The mean individual stay was 5.1 months (SD 1.1 month: range 0.5-

9.4 months). O n departure all personnel were fit for duty. An institutional review 

board (Dutch Military Medical Committee) approved the study. 

Preventive measures 

Before departure to Cambodia all personnel received 4 hours of health and hygiene 

education from the medical service and written information on health risks in the 

tropics. Instructions were provided on field hygiene such as use of bed nets and the 

construction of latrines and field showers. Much attention was paid to the 

prevention of sexually transmitted diseases because of the high prevalence in 

Southeast Asia. Condoms were brought from The Netherlands and freely 

distributed. Immunisations included diphtheria, tetanus, poliomyelitis, and typhoid 

(boosted when necessary), hepatitis A and B, rabies, meningitis A+C, and Japanese 

encephalitis. During the deployment food and bottled potable water were acquired 

from Thailand. A policy of no alcohol was maintained while in Cambodia. The 

importance of hygiene discipline was continuously stressed. Supervised personal 

protective anti-mosquito measures included the use of long sleeves and trousers 

between sunset and dawn, insect repellent (diethyl-methyl-toluamide 50%), and 

permethrine impregnated bed nets. Mefloquine (250 mg weekly) was used for 

malaria prophylaxis. 

Living conditions 

During transit to and from Cambodia troops were accommodated in a hotel in 

Pattaya, Thailand. Operational periods were spent in military camps in Northwest 
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Cambodia. One location was situated amidst dense forest; other sites were on the 

fringes of forests and in rice-growing areas near villages and small towns. Battalion 

1 started in tents with basic shower and pit latrine facilities; by the end of the tour 

this was replaced by basic timber buildings, including permanent showers and 

latrines. The facilities improved during the stays of battalions 2 and 3. Small 

outposts were manned continuously, where (changing) groups stayed in tents. All 

had a 2-week midterm rest and recuperation leave which was spent either in The 

Netherlands or in hotels in Thailand, Malaysia, or Singapore. 

Medical support 

In Cambodia the medical support included company aid posts and a small field 

hospital with X-ray and surgical capability. Medical personnel received additional 

training in tropical medicine. O n site the diagnosis was made clinically with limited 

laboratory facilities available. There was no possibility of culturing or serological 

testing on site; in a few cases specimens were sent to The Netherlands. Therapy was 

given according to written standardised treatment guidelines. 

Surveillance 

During deployment consultations, diagnoses, treatments, and lost working days 

were entered into a specifically designed database (Otello®), based on the disease 

and injury registration system of the Royal Netherlands Navy. Medical personnel on 

site used portable computers with standardised surveillance software. Computer 

failures under field conditions were anticipated. Hard copies were routinely made; 

these were entered in the database afterwards. Data collection per person or 

battalion stopped after departure from Cambodia. The results of this study thus 

contain no follow up information after repatriation. Diagnoses were categorised 

into diagnostic groups (table 1) in accordance with the International Classification 

of Diseases (World Health Organization 1978). Lost working days included all 

medical reasons for non-availability ranging from any restriction for full active duty 

to hospitalisation. 
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Statistical analysis 

The incidence of diagnoses was expressed per 100 person-years. For statistical testing 

and multivariate analysis Poisson regression was used. P-values < 0.05 were 

considered significant. Lost working days were expressed as a percentage of total 

observation days. 

RESULTS 

Morbidity 

The medical services were consulted by 1356 personnel (59.4%). A total of 4036 

consultations were recorded for 3562 diagnoses, resulting in 1.14 consultations per 

diagnosis (range 1-13). The registered 392 different ICD-codes were mainly related 

to three diagnostic groups: tropical related disorders (24.8%), musculoskeletal 

disorders and injuries (23.9%), and dermatological disorders (22.7%). This was 

followed by oto-laryngological and respiratory disorders (11.5%) and symptoms 

(5.7%) (table 1). The most frequent diagnoses in tropical related disorders (n=855) 

were traveller's diarrhoea (n=542: 63.4%) and amoebic dysentery (n=105: 12.3%). 

Musculoskeletal disorders and injuries (n=850) were more widely distributed, led by 

ankle injuries (n=84: 9.9%) and hand injuries (n=61: 7.2%). Nine injuries, all 

serious, were related to combat situations. The predominant diagnoses in the 

dermatological disorders (n=808) were fungal infections (n=238: 29.5%) and 

"prickly heat" (n=152: 18.8%). Two deaths were recorded: one accident and one 

intoxication. Thirty medical repatriations to the Netherlands, including the nine 

combat casualties, were recorded. 

Risk factors for total morbidity and the four main diagnostic groups were assessed. 

Being in battalion 1, of younger age, or being in lower ranks were univariate risk 

factors for higher total morbidity and most diagnostic groups (table 2). No 

significant differences between age groups were found for musculoskeletal disorders 

and injuries, and oto-laryngological and respiratory disorders; the same applied to 

the latter diagnostic group for ranks. After multivariate analysis, being in battalion 

1 and in lower ranks were identified as independent risk factors for total morbidity. 
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Being in battalion 1 proved to be the most important risk factor (RR:6.9, 

95%CI:6.5-7.4, P <-001). 

Finally, the frequency of the diagnoses was assessed as a function of time to 

determine workload peaks for the medical support. The highest frequency was 

found in battalion 1, followed by battalions 2 and 3 respectively. Within each 

battalion an identical pattern was found: most diagnoses occurred during the 

second month of each deployment (fig 1). Consultations followed an identical time-

related pattern. 

Lost working days 

The number of lost working days remained low (3,468 days: 0.91%); they were 

experienced by 660 persons (28.9% of the study population) and never threatened 

the continuation of the deployment. The percentages of lost working days per 

battalion were 1.52 in battalion 1, 0.55 in battalion 2, and 0.56 in battalion 3, 

respectively (table 3). Most lost working days were caused by musculoskeletal 

disorders and injuries (1,216 days: 35.1%), followed by tropical related disorders 

(1030 days: 29.7%) and dermatological disorders (628 days: 18.1%). Per ICD code 

most lost man working days were caused by traveller's diarrhoea (417 days: 12.0%), 

ankle injuries (372 days: 10.7%), and "prickly heat" (183 days: 5.3%). The highest 

mean number of lost working days was caused by (non-tropical) gastro-intestinal 

disorders (11.6 days) mainly caused by 2 inguinal hernia operations each responsible 

for 40 lost working days (table 1). Next were dermatological disorders (7.1 days) and 

musculoskeletal disorders and injuries (6.9 days). As for morbidity, being in 

battalion 1, of younger age, and in lower ranks, were associated with an increasing 

number of lost working days (table 3). Being in battalion 1 proved to be the 

predominant risk factor. Most lost working days occurred during the second month 

of the deployment. Battalions 1 and 2 showed a second but smaller peak during the 

4 t h month (fig 1). 

DISCUSSION 

The main findings in this study were the considerable number of consultations 

resulting in low overall morbidity and lost working days. We compared the 
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morbidity in Cambodia with data from a rank and age comparable marine 

population in the Netherlands during the time of the deployment (data not shown). 

Despite more consultat ions in Cambodia , the troops in the Netherlands 

experienced a considerably higher lost working days percentage: 2.15% compared to 

0 .91% in Cambodia. Different operational circumstances could be an explanation, 

but it showed that the deployment in Cambodia did not result in unacceptable 

morbidity or lost working days. However some limitations such as lack of data 

(except for malaria) after return to the Netherlands and collection bias for lost 

working days after medical repatriation existed. Nevertheless it remained possible to 

identify causes and risk factors for morbidity and lost working days. 

The tropical related disorders played an important role in morbidity. Traveller's 

diarrhoea became the most frequent diagnosis with 20% of the troops consulting 

the medical services. The importance of diarrhoea as a morbidity factor during 

military operations in the tropics has been mentioned in other studies (Pearn 1992, 

Hyams et al. 1991, Rudland et al. 1996, Sharp et al. 1992). It underlines the 

importance of adequate infrastructure such as kitchens and latrines and stresses the 

need for hygiene rules such as hand washing, sewage control, and the availability of 

safe water and food. 

The most serious risk was Plasmodium falciparum malaria, because of reported multi

drug resistance in the area of operations (Looareesuwan et al. 1992). The 

surveillance system proved to be essential not only to monitor the incidence but also 

to assess treatment efficacy, resulting in several therapy adjustments. Thirty-one 

cases of P. falciparum malaria were diagnosed during deployment. Another 11 

P. falciparum and 22 P. vivax infections occurred after return to the Netherlands 

(Hopperus Buma et al. 1996). Malaria as an important health risk during and after 

deployment, has also been reported among US troops in Somalia (Wallace 1996). 

Dengue was another concern because of reported outbreaks among the local 

population in Cambodia. It proved to be a risk for US military personnel during 

missions in Somalia and Haiti (Sharp et al. 1995, Centers for Disease Control and 

Prevention 1994). Furthermore, some Dutch troops had previously been exposed to 

dengue during Caribbean service, which may increase the risk of haemorrhagic 

complications during a second infection with another type of dengue virus (Bell 

1995). 
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Despite several outbreaks among the local population only 7 (uncomplicated) cases 

of suspected dengue occurred. Unfortunately serological confirmation was not 

possible. 

The main non-infectious diagnostic group was musculoskeletal disorders and 

injuries. Daily work and recreational physical training caused most minor injuries. 

Traffic accidents contributed little to the injury incidence, suggesting that the policy 

of no alcohol may have paid off. Traffic accidents have been identified as a major 

cause of morbidity and mortality among UN-troops and Peace Corps volunteers 

(Steffen et al. 1992, Hargarten & Baker 1985). Despite the existing risk, the number 

of combat injuries remained low. The combat injury versus disease and non-combat 

injury ratio was 1:396. However this is a retrospective observation with limited 

planning value. 

The study identified risk factors for morbidity and lost working days. The higher 

morbidity in battalion 1 may be due to the different operational circumstances. This 

battalion arrived first in Cambodia and started with poor accommodations; these 

improved over time and battalions 2 and 3 took advantage of the previous 

preventive and morbidity experiences. For example, 49% of battalion 1 experienced 

traveller's diarrhoea, while this was only 12% and 7% in battalions 2 and 3 

respectively. Dermatological diagnoses such as "prickly heat" and fungal infections 

also declined over time. The other risk factors for morbidity and lost working days 

as identified in younger age groups and lower ranks may be explained by different 

working conditions. The younger and junior ranks were mostly involved in field 

duties, while older and senior personnel were more involved in staff and support 

duties. Differences in experience could be another reason, but we have no 

explanation for the large difference in lost working days between the ranks for 

dermatological disorders (table 3). 

In conclusion, despite a considerable number of consultations, morbidity and lost 

working days remained low and never put the continuity of the operation at risk. 

Morbidity surveillance proved to be a valuable tool for evaluation and planning of 

peace support operations. 
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