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ABSTRACT
Background

In developing countries, the prevalence of giardiasis in daycare centers is considerably high. There had been inadequate report of giardiasis in Indonesia.
Objective To know the prevalence of giardiasis in children and
the number of children with symptomatic and asymptomatic giardiasis who attended daycare centers at Rancabali tea plantation,
Bandung district.
Methods This descriptive study was conducted in daycare centers between August to October 2002. Giardiasis was defined as
the occurrence of G. lamblia cyst in stool specimen independent
from the presence or absence of symptoms. Four of 12 daycare
centers were chosen by cluster random sampling. All children aged
1 to 60 months attending daycare and staying for at least 2 weeks
were included in this study. Three consecutive stool specimen preserved by 10% formalin, concentrated by formalin ether, were examined microscopically to find the G. lamblia cyst.
Results Giardia lamblia cysts were found in 27 (29%) of the 92
children attending the daycare centers at Rancabali tea plantation
(95%CI 20;38.6%). Of these children, 15 showed symptoms such
as diarrhea episodes (8 children), diarrhea (5 children), bloating (5
children), abdominal cramp (5 children), and vomiting (3 children).
Three children showed mild to moderate malnutrition. Ten children
aged 13 to 36 month-old with G. lamblia-positive stool showed such
symptoms.
Conclusion The prevalence of G. lamblia infection in children attending daycare centers at Rancabali tea plantation was almost
similar with other place in developing countries. More than half of
patients had symptomatic disease [Paediatr Indones
2003;43:158-161].

D

aycare centers constitute a reservoir for a
large number of infectious diseases.
Several factors account for this, including
overcrowding of young children unaware
of personal hygiene principles, frequent child to child
contact, lack of fecal continence before toilet training,
repeated mouth contact with hands and objects, and
needs for frequent hands-on child contact by staff.1-4
Illness in these children has an impact not only on
the health of the child but also on the parents‘ ability
to work, the health of other children, and family
members. 2 Giardia lamblia is one of the enteric
pathogens that has been associated with outbreaks of
diarrhea illness in the daycare center (DCC)
environment. 5 Giardiasis was defined as the
occurrence of G. lamblia in stool specimen
independent from the presence or absence of
symptoms.5 Giardiasis has a wide spectrum of clinical
expression. Although most G. lamblia infections are
asymptomatic or characterized by only mild signs or
symptoms, prolonged diarrhea with malnutrition and
growth failure in infancy has also been described.1,4,610 The prevalence of giardiasis is 2-5% in industrialized

Keywords: Giardia lamblia, daycare center, stool
specimen, tea plantation
From the Department of Child Health, Medical School, Padjadjaran
University, Hasan Sadikin Hospital, Bandung.
Reprint requests to: Endang Widajanti, MD, Department of Child Health,
Medical School, Padjadjaran University, Hasan Sadikin Hospital, Bandung,
Indonesia. Tel. 62-22-2011282, Fax. 62-22-2032216.

158 • Paediatrica Indonesiana, Vol. 43 No. 9-10 • September - October 2003

Endang Widajanti et al: Giardiasis in daycare centers at Rancabali tea plantation, Bandung

countries and 20-30% in developing countries.6 The
prevalence in Peruvian children reached 40% by the
age of 6 months, and stool examination confirmed
prevalence rates of about 20% in children in Zimbabwe
and Bangladesh. In Houston, however, G. lamblia was
detected in 33% of DCC children.5 Direct personto-person spread by fecal-oral transmission certainly
accounts for the high prevalence of giardiasis in DCCs,
where prevalence may be as high as 35%.6,7 The
examination of stool looking for trophozoites or cysts
remains the test of choice in most cases and is the
standard to which other assays are compared.3,6,8,11-14
There are a lot of daycare centers at Rancabali
tea plantation, so we intended to know the prevalence of giardiasis in children and the number of children with symptomatic and asymptomatic giardiasis
who attended daycare centers at that area.

Methods
This descriptive study was conducted between August
and October 2002. Of 12 daycare centers at Rancabali
tea plantation, Bandung district, West Java Indonesia,

4 centers were chosen by cluster random sampling.
All children attending the daycare centers for at least
2 weeks, aged 1 to 60 months, and permitted by their
parents, were enrolled in this study. All subjects’
identity was recorded, including age, sex, and duration
of attendance in the daycare centers. All data were
collected by a questionnaire that was given to the
parents. The questionnaire also included information
of diarrhea, abdominal pain, bloating, and vomiting.
The weight and height of the child were measured.
Three consecutive stool samples were collected. Each
stool sample was put in a pot and preserved in 10%
formalin, and then delivered to the Parasitology
laboratory, Medical School, Padjadjaran University in
order to find Giardia lamblia cyst. Concentration
techniques were designed to concentrate the parasites
into a small volume of fluid and removed as much
debris as possible. The concentrate was examined,
stained with iodine. The formalin-ether method was
used in this study. The specimens were examined
microscopically using lower-power magnification (40x
objective) and high-power magnification (100x
objective).

Results
TABLE 1. CHARACTERISTIC

OF SUBJECTS

Characteristic

Number

%

54
38

59
41

9
41
42

10
45
46

75
15
2
0

82
16
2
0

26
14
22
30

28
15
24
33

12
80

13
87

Sex
Male
Female
Age (month)
1-12
13-36
37-60
X (SD)
: 35.6 (16.8)
Range
: 2 -60 months
Nutritional status
Well-nourished
Mild malnutrition
Moderate malnutrition
Severe malnutrition
Daycare centers
Walini
Cirengganis
Bayongbong
Sindang Reret
Duration of attendance in daycare center
2 weeks - <6 months
≥6 months
X (SD)
: 25.0 (16.6)
Range
: 1-60 months

There were 92 children who met the inclusion criteria.
Sex distribution was nearly equal between male and
female. This study showed that the number of children
aged less than 1 year-old was less than they who aged
more than 1 year-old. Most subjects were wellnourished (82%), while the rest were malnourished.
Most of them had been attending the daycare center
for more than 6 months.
Four daycare centers participated in this study
caring 92 children aged 1-60 months; 26 (28%) subjects in Walini daycare center, 14 (15%) in
Cirengganis, 22 (24%) sin Bayongbong, and 30 (33%)
in Sindang Reret daycare center. The characteristics
of the subjects are presented in Table 1.
From this study, we found G. lamblia cysts in stool
specimen among 27 (29%) subjects with 95% confidence interval of 20.0;38.6%.
Of 27 children who excreted Giardia lamblia
cysts, 15 children were symptomatic while 12 were
asymptomatic. The clinical manifestations of giardiasis
found in this study varied. Five children had diarrhea,
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8 children had diarrhea episodes, 5 children had bloating, 5 children had abdominal cramp, and 3 children
had vomiting. Three children showed mild to moderate malnutrition. The study showed that among them
who excreted Giardia lamblia cysts, male was more
affected than female (16 male vs. 11 female). Children aged more than 1 year-old excreted Giardia
lamblia cysts more often than those aged less than 1
year-old.
The nutritional status of subjects who excreted
Giardia lamblia cysts were mostly well-nourished and
most of them had been attending the daycare center
for more than 6 months.
TABLE 2. CHARACTERISTICS

OF GIARDIASIS WITH VARIOUS

VARIABLES

G. lamblia –positive stool
n

Variable
1. Clinical manifestation
+
2. Sex
Male
Female
3. Age (month)
1-12
13-36
37-60
4. Nutritional status
Well-nourished
Malnutrition
5. Duration of attendance in
daycare center
2 weeks - <6 months
≥ 6 months

15
12
16
11
3
12
12
19
8

4
23

Among 12 subjects from age group of 13-36
months who excreted Giardia lamblia cysts in their
stool, 10 clinical manifestations of giardiasis while
subjects from the other age group did not show
significant clinical manifestations as the former
(Table 3).
TABLE 3. THE

DISTRIBUTION OF

G. LAMBLIA

POSITIVE STOOL

ACCORDING TO AGE GROUP

Age (month)

Clinical
Manifestation

G. lambliapositive stool
n

1-12

+
+
+
-

2
1
10
2
3
9

13-36
37-60

Discussion
The prevalence of 29% children with Giardia-positive
stool in this study was not different from the result of
the study performed by Pickering et al which showed
that 33% of subjects attending daycare were infected
by Giardia lamblia.1 A study done in Yerusalem found
that the prevalence of giardiasis in children attending
daycare was 37%.3 Farthing et al and Ortega showed
that the prevalence of giardiasis can be as high as 35%
among children attending child care centers. 6,7
Several factors account for this, including
overcrowding of young children unaware personal
hygiene principles, repeated mouth contact with
hands and objects, and need for frequent hands-onchild contact by staff.1,2,4
In this study, we found a high prevalence of
symptomatic giardiasis. This result was quite different from studies performed before, which showed
that G. lamblia infection was mainly asymptomatic.
It is possible that in some symptomatic Giardia-positive children, illness may have been caused by other
unidentified agents, unrelated to their excretion of
this parasite.2,3,9
From this study we also found that giardiasis was
independently associated with sex and nutritional
state of the subject. Early studies in Guatemala suggested that in the second year of life, G. lamblia infection affects growth. However, more recent studies
showed that there is no effect of G. lamblia carriage
on growth.1,9
The children who attended the daycare center
for at least 6 months seemed to excrete G. lamblia
cysts more than those who attended the daycare of
less than 6 months. A study showed that children
attending a daycare center for longer periods were
more likely to harbor cysts and trophozoites.
Pickering et al suggested that children with daycare
center exposure longer than 6 months had significantly greater frequency of cysts in their stool specimen than children with exposure of less than 6
months.1
Giardia lamblia infection is more common in the
13 to 30 month-old children.1 Others said that children under five years of age are more frequently
symptomatic than older children.4 Symptoms frequently reported in acute infections are loose, frequent, foul-smelling stools, malaise, fatigue, abdomi-
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nal cramps, distention, flatulence, anorexia, and nausea. In some individuals, weight loss may become significant.4,6,8,11,14 Giardia lamblia infection was significantly more common in toddlers than in infants.
These results suggest that the differences in behavioral characteristics between infants and toddlers
may result in different types of exposure to infectious
agents. In toddlers, direct child-to-child transmission
or contact with a contaminated environment may be
more important than indirect transmission via the
hands of staff.2
As a conclusion, the prevalence of Giardia lamblia
among children attending daycare centers at
Rancabali tea plantation, Bandung district was similar with other developing countries. More than half
of patients had symptomatic disease. Thus, hygiene
and sanitation in daycare centers need to be improved.
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