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The idea that malaria in South-EastAsia is synonymous with adult malaria is questioned in this paper. In the
Lao People's Democratic Republic, community-based malariometric data were collected in Savannakhet
Province, which shares borders with Viet Nam in the east and Thailand in the west. The data indicate that
endemic malaria is rural and stable in large areas of the province. In these areas, which are rarely subject
to malaria control, there is significant childhood malaria. A little more than one-quarter of individuals
examined in mass blood surveys carried out in the peak malaria season were parasite-positive. Unlike other
studies in the region reporting a declining risk of positive parasitaemia with age, thus suggesting immunity
consistent with high and prolonged exposure to malaria, the communities studied in the Lao People's
Democratic Republic did not show the expected acquisition of immunity. Further community-based studies
on this matter are therefore warranted.

Introduction
Most malaria epidemiologists consider that malaria
inoculation rates in the South-East Asian region are
low and seasonal, and that infection and deaths from
malaria are greatest among adults because they are
more exposed through occupation or journeys in
malaria transmission areas. This impression is the
result of the extensive literature on hospital treat-
ment of multidrug-resistant malaria cases over the
past 20 years, and has only marginallv been cor-
rected by occasional publications on the epidemiol-
ogy of malaria based on data collected in areas of
malaria transmission (1, 2). It has long been known
to the Lao health sector and malaria control authori-
ties that these data do not describe the epidemiology
of malaria in the Lao People's Democratic Republic
where consistently high levels of childhood malaria
are reported, and where malaria is regarded as the
leading cause of childhood deaths. Ulnfortunately.
reliable data on malaria transmission and levels of
malaria to support this assertion have been lacking.
The objective of the present study was therefore to
obtain reliable data on malaria infection and age-
specific malaria in the country. An additional objec-
tive was to determine age-specific malaria symptoms
and infection in order to develop a clinical algorithm
for case identification in health facilities without con-
firmatory microscopy, and to establish exactly what

Vice-Director, Savannakhet Provincial Hospital, Savannakhet,
Lao People's Democratic Republic.
2 Director, Station of Malariology, Parasitology and Entomology,
Savannakhet Province, Lao People's Democratic Republic.
Requests for reprints should be sent to Dr M. Gomes at the
address shown on p. 9.
Reprint No. 5848

symptoms are associated with malaria- from both
community-based surveys and hospital data.

Data on age-specific malaria are an essential
starting point from which to consider rational drug
policies for treatment of malaria. If a significant
amount of malaria morbidity indeed occurs among
children, this factor would play a major role in deter-
mg which drugs to use, their formulations for
distribution, and how to distribute them to malaria-
endemic areas. Young children respond to medicines
in different ways from adults because their bodies
and their tolerance to drugs are still developing.
They require smaller and more accurate dosages,
and sometimes special preparations to mask the bit-
ter taste of the medicine. Adults can comprehend the
need for adherence to drug regimens; children can-
not always be persuaded verbally. and in the heart of
a region which is notorious for multidrug resistance,
full compliance is crucial. For this reason it was im-
portant to establish the proportion of young children
requiring treatment and the symptoms associated
with the disease.

Materials and methods
The study was conducted in three villages of
Songkhon District located in the southern part of
Savannakhet Province, one of the largest provinces
in the middle of the country, sharing a border with
Viet Nam in the east and Thailand in the west, and
with a population of 700000 out of a total of 4.2
million. The health services in this district, for a
population of 10021 households, include one district
hospital with 20 beds, 4 functioning health centres,
and one malaria control unit with a microscopist.
The health staff consist of 3 physicians, 17 medical
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assistants, 1 pharmacist, 36 nurses, and 4 laboratory
technicians.

There was no health centre in the three study
villages or neighbouring villages, and one health vol-
unteer was responsible for the health care of the
villagers. At the time of the study (1994) the malaria
control programme had not conducted any activities
in the area; earlier, in August 1992, there was an
epidemic in which 30 persons died from Plasmodium
falciparum malaria, 20 of whom were children aged
<10 years. During this epidemic, mass treatment of
the population was implemented using chloroquine
while quinine was reserved for severe cases. No other
control activity (e.g. DDT spraying) was carried out.

A random sample of three villages from a
subdistrict were identified for the malariometric
surveys - Tannon village (with 120 households),
Nongbua village (140 households), and Saiyeak
village (75 households). A sociodemographic ques-
tionnaire, which was applied by interview to the
head of each selected household, included questions
on malaria and its symptoms if there had been a
malaria episode in the household within two weeks
of the interview. A blood smear for parasite detec-
tion was taken from all members of the household.
The survey was completed in May 1994 during the
rainy season, when all households in the sample were
visited. All respondents who were confirmed para-
site-positive for malaria were treated with standard
therapy (quinine given orally for uncomplicated ma-
laria, and intravenously for severe malaria).

The investigation of signs and symptoms associ-
ated with malaria was based in two hospitals

Savannakhet provincial hospital and Songkhon dis-
trict hospital, where both outpatients and inpatients
were recruited into the study if they were eligible, i.e.
aged <55 years, presence of fever (axillary tempera-
ture >37.5°C), and suspected to have malaria. A
blood slide was taken for microscopic examination
and a full clinical examination was carried out by
the resident physician. A total of 1480 patients were
recruited.

Each patient's temperature, spleen size, liver
size, and the presence or absence of rapid, wheezy or
noisy breathing were noted. A clinical history was
taken, including duration of the illness and presence
of fever, chills, pallor, jaundice, cough, headache,
arthralgia (pain in the joints), vomiting and abdomi-
nal pain. Patients were asked for details, of any
treatment which had been taken and any health
services consulted. Signs and symptoms were re-
ported by the patients, except for children under 10
years of age where the mother (or guardian) was
interviewed together with'the child. At the end of the
interview, patients with positive smears were hospi-
talized and/or given appropriate treatment and
discharged.

Thick. and thin films of fingerprick blood were
made for each patient at the time of consultation
and stained with Giemsa. Slides of all patients were
examined by the microscopist of the malaria control
programme of Savannakhet Province and a dupli-
cate slide was read by the microscopist at the U.S.
Armed Forces Research Institute of Medicine in
Bangkok. The study was completed over a period of
one year.

Tabl8 1: Soclodemiographlc characteristics of the heads of households In the study villages
Tannon (n = 67) Nongbua (n = 93) Saiyeak (n = 40) Total (n = 200) P value

Age group (year.
15-25 11 (16.4)- 17 (18.3) 3 (7.5) 31 (15.5)
26-50 129 (43.5) 53 (57.0) 25 (62.5) 107 (53.5) 0.119
>50, 27 (40.3) 23 (24.7) 12 (30.0) 62 (31.0)

Sex.
Male 58 (86.6) 85 (91.4) 34 (85.0) 177 (88.5) 0.473
Female 9 (13.4) 8 (8.6) 6 (15.0) 23 (11.5)

Educatiorr.
None 28 (41.8) 37 (39.8) 17 (42.5) 82 (41.0)
Primary 34 (50.7) 50 (53.8) 21 (52.5) 105 (52.5) 0.584
Other 5 (7.5) 6 (6.5) 2 (5.0) 13 (6.5)

Occupaton:
Farming 63 (94.0) 86 (92.5) 35 (87.5) 183 (91.5)
Other 4 (6) 7 (7.5) 5 (12.5) 17 (8.5) 0.089

Annual income:
<50000kipb 46 (88.7) 62 (66.7) 25 (62.5) 133 (66.5)
>50000kip 21 (31.3) 31 (33.3) 15 (37.5) 67 (33.5) 0.000

'Figures in parentheses are percentages.
b US$ 1 = ca 720 kip in 1995.
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Table 2: Malaria prevalence In the three study villages and by age group

No. examined No. positive Prevalence (%)

V'llage:
Tannon 409 109 26.7 (22.4-32.2)-
Nongbua 566 167 29.5 (25.8-33.5)
Saiyeak 274 65 23.7 (18.8-29.2)

Age group (year)
0-5 279 69 24.7 (19.8-30.2)
6-10 170 50 29.4 (22.7-36.9)
11-15 151 39 25.8 (19.1-33.6)
>15 649 183 28.2 (24.8-31.8)

a Figures In parentheses are the exact 95% binomial confidence intervals.

Table 3: Prevalence of symptoms, by age group and blood smear examination for falciparum malaria parasites

Blood-smear positive: Blood-smear negative:

Age group (years) No. symptomatic No. asymptomaffc No. symptomatic No. asymptomatic

0-5 16 (23.2)a 53 (76.8) 29 (13.8) 181 (86.2)
6-10 11 (22.0) 39 (78.0) 9 (7.5) 111 (92.5)
11-15 7 (17.9) 32 (82.1) 11 (9.8) 101 (90.2)
>15 37 (20.2) 146 (79.8) 61 (13.1) 405 (86.9)

Total 71 (20.8) 270 (79.2) 110 (12.1) 798 (87.9)
a Figures in parentheses are percentages.

Results

Community-based survey

A total population of 1249 was studied, 32.7% from
Tannon village, 45.4% from Nongbua village, and

21.9% from Saiyeak village. The sociodemographic
profile showed that, as expected, half the population
was aged <15 years. The level of education was gen-
erally low- about half the heads of households had
completed primary schooling and 40% not even that:
the predominant occupation was farming (91.5%)
(Table 1). There was no significant difference in the
average annual income of heads of households be-
tween the three villages.

However, with regard to expenditures on
treatment and prevention of malaria. there were
differences between the three villages. A higher pro-
portion of households regularly used mosquito nets
in Saiyeak village compared with the other two. and
it also spent more on malaria treatment.

Malaria prevalences in the three villages and by
age group are shown in Table 2. On average, 27.3%
of the population surveyed was slide positive for
falciparum malaria at the time of the survey. The
prevalence was slightly higher in Nongbua village

(29.5%) than Tannon village (26.7%) and least in
Saiyeak village (23.7%). Malaria infection, by posi-
tive smears and presence or absence of symptoms
(Table 3), indicated that all age groups were equally
infected at the time of survey. Symptoms were
present in a total of 181 cases (71 positive and 110
negative for parasites in blood smears). Symptoms
were absent in 1068 cases (270 slide positive and 798
slide negative). There was no significant difference
between males and females in malaria prevalence
rates overall, except in Nongbua village where
34.3% of males were positive for malaria compared
to 25.7% of females.

The predominant parasite species was P.
falciparum (92.7% of positive cases), with P. vivax
accounting for the remainder. There were no mixed
infections.

Table 4 gives the proportions of parasite-
positive and parasite-negative cases among patients
presenting with different combinations of symptoms.

Hospital-based survey
A total of 1480 persons were recruited for the survey,
26% from Songkhon district hospital and 74% from
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Table 4: Frequency of symptoms associated with presence or absence ot parasitaemia

Parasite- Parasite- Positive Negative
positive negative Total Sensitivity Specificity predictive predictve

Symptoms (No/total) (No.Aotal) (No.tAotal) (%) (%) value (%) value (%)

Fever 68/273 92/816 160/1089 19.9 89 42.5 74.9
Fever + headache 44/297 56/852 100/1149 12.9 93.8 44 74.1
Fever + headache 10/331 9/899 19/1230 2.9 99.0 52.6 73.0
+ chills

Fever + chills + 6/335 2/906 8/1243 1.7 99.7 75 72.8
myalgia

Table 5: Distribution of malaria cases, by hospital and age group

Savannakhet hospital Songkhon hospital Total

Age group (years) No. examined No. of cases No. examined No. of cases No. examined No. of cases

0-5 432 34 (7.87)' 81 17 (20.98) 513 51 (9.9)
6-10 146 10 (6.84) 120 17 (14.16) 266 27 (10.1)
11-15 117 20 (17.09) 83 11 (13.25) 200 31 (15.5)
>15 400 141 (35.25) 101 39 (38.61) 501 180 (35.9)

Total 1095 205 (18.72) 385 84 (21.81) 1480 289 (19.5)

a Figures in parentheses are percentages.

Table 6: Percentage frequency of
falciparum malaria, by age group

signs and symptoms associated with

0-10-year-olds 1 1-15-year-olds >15-year-olds
Symptom or sign (n = 779) (n = 200) (n = 501)

Headache 36.7 21.9 36.4
Chills 26.7 4.8 43.9
Splenomegaly 39.6 0 0
Pallor 60.0 37.0 38.0
Arthralga 33.3 0 43.7
Cough 22.1 20.7 17.9
Vomiting 2.8 18.2 43.9
Jaundice 52.7 37.5 32.4
Abdominal pain 20.0 33.3 19.0
Dizziness 0 0 29.0

Savannakhet provincial hospital. The number of
malaria infections, by age group, over a period of
1 year is given in Table 5. Overall 18.7% of patients
were blood-smear positive in Savannakhet pro-
vincial hospital and 21.8%, in Songkhon district
hospital. The majority of childhood infections
were in children aged <10 years, but with differ-
ences between the two hospitals surveyed; 44/205
(21.8%) cases in Savannakhet hospital and 34/84
(40.5%) in Songkhon hospital were children <10
years old.

The great majority (95.9%) of infections were
due to P. falciparum, 3.1% to P. vivax, 0.7% to P.
malariae, and 0.3% to P. ovale. The first case of P.
ovale in the Lao People's Democratic Republic was
discovered in this study.

Some 19.5% of all patients with fever had ma-
laria. The frequency of presenting symptoms varied.
In children aged <10 years, the most frequent signs
were pallor (60%) and jaundice (52.7%) (Table 6).
In those aged 11-15 years these same signs predomi-
nated to a lesser extent (pallor (37.0%) and jaundice
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(37.5%)); in patients aged >15 years, the most fre-
quent signs were chills (43.9%), vomiting (43.9%),
and arthralgia (43.7%) (Table 6).

Discussion
This survey has shown a high proportion of
falciparum malaria cases among all age groups (es-
pecially in young children), with disease transmission
occurring in the villages. Our findings are not biased
by the mobility of adult patients (as seen in other
hospital/clinic-based studies), which may indicate
that malaria occurs predominantly in adults. With
such high prevalences of parasitaemia, one would
expect immunity to rise with age leading to an age-
related decrease in prevalence of parasitaemia (after
many years of exposure). Perhaps we did not exam-
ine in enough detail to detect any rise in immunity
with age, but we certainly did not see any decrease in
parasitaemia. It could be that patients do not acquire
immunity because malaria is very seasonal (unsta-
ble) and our survey was carried out during a peak
transmission season. Or perhaps immunity is ac-
quired, but the expected reductions in parasitaemia
were outweighed by an occupational or other risk
factor.

Another explanation for our findings may be
the study design. It is possible that many more chil-
dren are indeed symptomatic (high incidence) but
rapidly seek treatment (short duration), so that this
additional group would not be detected during a
prevalence study (low prevalence). The possibility of
this shortcoming was not really addressed by the
hospital-based portion of our study since we did not
have proper denominators to evaluate incidence.
Also, as shown by studies in Africa (3. 4). manv
children by the age of 3 years have acquired some
degree of immunity. If there is some group with a
much lower rate of asymptomatic parasitaemia. per-
haps further stratification in even younger ages is
needed to see this.

From the hospital-based study we have shown
(Table 5) that there is a much lower positive
predictive value (PPV) (symptoms predicting
parasitaemia) for Savannakhet (7.87%) than for
Songkhon (20.98%). Overall there is also a higher
PPV for subjects >6 years than for those younger.
While it is tempting to speculate that the lower PPV
in the young reflects less malaria, the low PPV may
result from a disproportionately high number of
other childhood febrile illnesses that are reported to
the hospital. It should be pointed out that the PPV of
adults versus children cannot be used to evaluate age
bias in hospital attendance. Even if the young and
old had similar PPVs, it may sfill be shown that a

greater number of symptomatic adults than children
present to hospitals/clinics.

As our observations show a major malaria prob-
lem in young children, cohort and further investiga-
tions are warranted.
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Resume
Le paludisme de l'enfant en Republique
democratique populaire lao
Cet article remet en question l'id6e selon laquelle le
paludisme en Asie du Sud-Est serait synonyme de
paludisme de l'adulte. En Republique democratique
populaire lao, des donn6es paludom6triques a base
communautaire ont WtX rassemblees dans la pro-
vince de Savannakhet, qui a une frontiere com-
mune avec le Viet Nam A 1'est et avec la Thailande
a l'ouest. Les donnees indiquent que le paludisme
end6mique revet un caractere rural stable dans
une grande partie de la province. Dans ces zones,
rarement touchees par les op6rations de lutte
antipaludique, le paludisme de 1'enfant pose un
probleme important. Un peu plus d'un quart des
sujets examin6s dans le cadre d'enquetes
hematologiques de masse faites durant le pic de
la saison paludeenne etaient positifs a l'6gard du
parasite. Contrairement a d'autres etudes faites
dans la r6gion qui signalaient une diminution du
risque de positivit6 pour la parasit6mie avec l'age,
ce qui donnait a penser qu'il y avait une immunit6
correspondant a une exposition intensive prolong6e
au paludisme, les communautes etudiees en
Republique democratique populaire lao ne
presentaient pas I' immunit6 acquise escompt6e. 11
est donc justifie de faire d'autres etudes dans la
population pour elucider cette question.

References
1. Luxemburger C et al. The epidemiology of malara in

a Karen population living on the westem border of
Thailand. Transactions of the Royal Society for Tropical
Medicine and Hygiene, 1996, 90: 105-1 11.

WHO Bulletin OMS. Vol 76 (Suppl. 1) 1998 33



0. Anothay & T. Pongvongsa

2. Rosenbrg R, Andre RG, Somchit L Highly officient
dry-season transmission of malara in Thailand. Trans-
actions of the Royal Society for Tropical Medicine and
Hygiene, 1990, 84: 22-28.

3. Greenwood. BM et al. Mortality and morbidity
from malaria among children in a rural area of the

Gambia, West Africa. Transactions of the Royal Soci-
ety for Tropical Medicine and Hygiene, 1987, 81: 478-
486.

4. Molineux L. Malaria and mortality: some epidemiologi-
cal considerations. Annals of tropical medicine and
parasitology, 1997, 91: 811-825.

34 WHO Bulletin OMS. Vol 76 (Suppl. 1) 1998


