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Intestinal Protozoan Infections of Schoolchildren in an 
Aboriginal (Orang Asli) Settlement in Perak, Malaysia
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ABSTRACT
Background: Intestinal protozoan infections are major public health problem among aboriginal (Orang Asli) communities 

especially children. 
Aim: To investigate the prevalence of intestinal protozoan infections among aboriginal schoolchildren in RPS Banun, Perak, 

Malaysia. 
Methods: Stool samples were collected from 116 schoolchildren aged between 6 and 12 years old; 56 were boys and 60 girls. 

Fecal samples were examined by direct wet mount, trichrome staining and formalin-ether sedimentation. 
Results: Overall, 65.5% (76/116) of the schoolchildren were found to be infected with at least one intestinal protozoan spe-

cies. Of these, 51.3% (39/76) had multiple intestinal protozoan infections with the majority participants harboring two protozo-
an species concurrently (69.2%, 27/39). The overall prevalence of Entamoeba histolytica, Entamoeba coli, Giardia lamblia, 
Chilomastix mesnili and Blastocytis hominis infections were 46.6% (54/116), 34.5% (40/116), 21.6% (25/116), 5.2% (6/116) and 
1.7% (2/116), respectively. The prevalence of these infections did not show significant age- or gender-dependency relationship, 
even though higher rates were observed among those aged ≤ 9 years or boys. The co-infection of E. histolytica with E. coli was 
most prevalent (46.2%; 18/39) among the schoolchildren, followed by triple infection with E. coli, E. histolytica and G. lamblia 
(23.1%; 9/39), and co-infection with E. histolytica and G. lamblia (10.3%; 4/39). 

Conclusion: This study highlighted that single or multiple intestinal protozoan infections are prevalent among schoolchil-
dren in RPS Banun. Therefore, effective and sustainable control measures should be implemented including health education 
and periodic chemotherapy to reduce the prevalence of protozoan infections in aboriginal community. 
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INTRODUCTION

Intestinal parasites, notably the protozoa are still a major public 
health problem worldwide, particularly among schoolchildren. Most of 
the infections and death due to intestinal protozoa diseases have affected 
people in developing countries and they also caused significant illness 
in developed countries1). Several studies reported that high infection 
rates are associated with low socio-economic status, inadequate supplies 
of clean water, high human population density, and poor personal 
hygiene practices and sanitary conditions2,3). 

Protozoa-related morbidity and mortality in humans have been 
well-documented4,5). The intestinal protozoan infections in humans are 
commonly caused by pathogenic protozoa such as Giardia intestinalis 
and Entamoeba histolytica. Pathogenic intestinal protozoa can be trans-
mitted directly via fecal-oral route. Infection with pathogenic intestinal 
protozoa can appear in silence as chronic infection and infected individ-
uals are either asymptomatic or suffering from mild diseases6). However, 
several enteric protozoa such as Entamoeba spp. and Giardia spp., can 

cause fatal diarrhea especially among children. Furthermore, E. histolyt-
ica can cause amebic liver abscess with approximately 100,000 deaths 
annually worldwide, making amebiasis as a leading parasitic disease for 
human mortality after malaria and schistosomiasis7). It has been reported 
that, Giardia intestinalis, a flagellate enteric protozoa, the major cause 
of acute and chronic diarrhea, infected about 280 million people world-
wide every year8,9). Clinical features of individuals with giardiasis can 
range from asymptomatic to severe disease which is related to disaccha-
ridase deficiency, lactose intolerance and epithelial malabsorption, con-
sequently leading to diarrhea10,11). On the other hand, Blastocystis spp. is 
an anaerobic intestinal protozoan with its high prevalence in industrial-
ized countries and can reach as high as 76% in developing countries12,13). 
The infection of Blastocystis spp. has been linked with several chronic 
gastrointestinal illnesses such as inflammatory bowel disease and irrita-
ble bowel syndrome14,15). 

In Malaysia, intestinal protozoan infection is endemic among indig-
enous communities in rural areas, especially among children2,3,6). With 
this context, continued collection and collation of baseline data for 
intestinal protozoan infections are important for developing effective 
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intervention strategies for improving the health of every group of 
aboriginal communities in Malaysia. Therefore, the present study was 
conducted to investigate the prevalence of intestinal protozoan infec-
tions among aboriginal schoolchildren at RPS Banun, Gerik, Perak, 
Malaysia. 

MATERIALS  AND  METHODS

Study Areas and Population
RPS Banun Aboriginal Settlement is located in Gerik, Perak state, 

Malaysia. Most of the inhabitants are working as farmers and rubber 
tappers, and some selling forest products. Jahai was the main sub-ethnic 
living in this settlement and they belong to the Negrito tribe. The pres-
ent study was conducted on schoolchildren of pre-school to standard 6 
from Sekolah Kebangsaan RPS Banun, which is the only primary 
school in this settlement. A complete name list of the students was 
obtained from the school principal. A total of 116 schoolchildren partici-
pated in the present study as study subjects.

Sample Collection and Laboratory Procedures
In the current study, a wide mouth screw-capped container which 

was pre-labeled with the students's name and code number was distrib-
uted to each of the participant for fecal collection in the next morning. A 
clear explanation on the method of feces collection was delivered to all 
participants. To facilitate both formalin-ether sedimentation and tri-
chrome staining methods, all participants were informed to provide at 
least 10 grams of fecal sample. However, the present study was depend-
ed on a single fecal sample collection due to the cultural belief of the 
aborigines against providing their fecal samples. 

Each fecal sample was processed and subdivided into three parts: 
(1) fresh fecal sample, (2) fixed with 10% formalin and (3) fixed with 
polyvinyl alcohol (PVA). The fresh fecal samples were examined imme-
diately for the presence of the cysts and ova using direct wet mount 
(DWM) technique in a temporary laboratory set-up in the aboriginal set-
tlement. In DWM technique, one drop of normal saline and Lugol's 
iodine was first dropped on glass slide separately. A spike of fecal sam-
ple was mixed with the droplets using applicator stick. A cover slip was 
put onto each mixed fecal sample and examined under light microscope. 
The fixed fecal samples were sent to the parasitological laboratory of 
Biomedical Science Programme in the Faculty of Health Sciences, 
Universiti Kebangsaan Malaysia for trichrome staining and forma-
lin-ether sedimentation. PVA-fixed samples were subjected to trichrome 
staining according to the method recommended by World Health 
Organization (1991)16). The fecal samples fixed with 10% formalin were 
used for formalin-ether sedimentation as described by Fleck and Moody 
(1993)17). Sample was considered as positive if cysts and/or trophozoites 
of intestinal protozoa were detected by any of the three diagnostic meth-

ods. 

Data Analysis
Statistical Package for the Social Sciences (SPSS) for Windows ver-

sion 16.0 software (SPSS, Chicago, IL, USA) was used for statistical 
analysis. For descriptive analysis, rate (percentage) was used to describe 
the characteristics of the studied populations and prevalence of each 
intestinal protozoa infection. A Chi-squares test (χ2) was performed 
using SPSS software to assess the relationship between the prevalence 
of each intestinal protozoa infection with demographic factors (age and 
gender). All differences were considered significant at P < 0.05. 

Ethical Approval
Protocol of the current study was reviewed and approved by the 

Ethics Committee of the Universiti Kebangsaan Malaysia prior to the 
commencement of the study. The permission for field work was 
obtained from the Department of Orang Asli Development (JAKOA), 
Malaysia. The participants were informed that the identities and person-
al details of all participants would be kept strictly confidential. 

RESULTS

The general characteristics of the participants are shown in Table 1. 
A total of 116 schoolchildren aged between 6 and 12 years had enrolled 
in the present study. Of these children, there were 56 (48.3%) boys and 
60 (51.7%) girls. Table 2 summarizes the prevalence of intestinal proto-
zoan infections according to protozoa species and number of infections. 
Overall, 65.5% (76/116) of the schoolchildren were infected with at 
least one intestinal protozoan species. In this study, E. histolytica infec-
tion was found to be the most predominant infection (46.6%; 54/116), 

Table 1. General characteristics of Orang Asli children who par-
ticipated in the study (n = 116)

Characteristics n (%)

Age  
6 years 5 (4.3)
7 years 9 (7.8)
8 years 18 (15.5)
9 years 19 (16.4)
10 years 25 (21.6)
11 years 22 (19.0)
12 years 18 (15.5)
 
Gender 
Male 56 (48.3)

Female 60 (51.7)

Table 2. Prevalence of intestinal protozoa infections according to 
protozoa species and number of infections

Infections No. positive %

Protozoa species (n = 116)  
Entamoeba coli 40 34.5
Entamoeba histolytica 54 46.6
Giardia lamblia 25 21.6
Blastocystis hominis 2 1.7
Chilomastix mesnili 6 5.2
  
Type of infection (n = 76)  
Single 37 48.7
Multiple 39 51.3
  
No. of protozoan species infection (n = 39)  
Two 27 69.2
Three 12 30.8
  
No. of co-infection cases (n = 39)  
E. histolytica + E. coli 18 46.2
E. histolytica + G. lamblia 4 10.3
E. coli + G. lamblia 1 2.6
E. coli + C. mesnili 1 2.6
E. histolytica + C. mesnili 1 2.6
E. histolytica + B. hominis 1 2.6
Giardia lamblia + C. mesnili 1 2.6
E. coli + E. histolytica + G. lamblia 9 23.1
E. coli + C. mesnili + G. lamblia 1 2.6
E. coli + E. histolytica + B. hominis 1 2.6
E. coli + E. histolytica + C. mesnili 1 2.6
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followed by E. coli (34.5%; 40/116), G. lamblia (21.6%; 25/116), C. 
mesnili (5.2%; 6/116) and B. hominis (1.7%; 2/116). 

Of the infected children (n = 76), 51.3% (39/76) had multiple proto-
zoan infections, while 48.7% (37/76) were infected with a single proto-
zoan species. The findings of the study revealed that double infection 
(27/39; 69.2%) was the most prevalent multiple protozoa infection, fol-
lowed by triple infection (12/39; 30.8%). Double infection of E. histo-
lytica and E. coli was recorded as the most common co-infection repre-
senting 46.2% (28/39) of the multiple infection prevalence. This fol-
lowed by the triple infection of E. histolytica, E. coli and G. lamblia 
(23.1%; 9/39), and double infection of E. histolytica and G. lamblia 
(10.3%; 4/39) (Table 2). 

Prevalence of intestinal protozoa infections among aboriginal 
schoolchildren according to gender and age groups are summarized in 
Table 3. Overall, 68.3% (41/60) of girls or 66.2% (43/65) of children 
aged > 9 years were tended to be infected by any intestinal protozoa 
species as compared to boys (62.5%; 35/56) or children aged ≤ 9 years 
(64.7%; 33/51). Odds ratios (OR) of intestinal protozoa infections 
among Orang Asli schoolchildren in this study are presented in Table 4. 
The results showed that there was no significant age- or gender-depen-
dency relationship in the intestinal protozoan infections. However, there 
was a trend that boys shown to have higher odds of being infected with 
E. coli (OR = 1.30; 95% CI 0.60-2.79), G. lamblia (OR = 1.21, 95% CI 
0.50-2.93), B. hominis (OR = 1.07, 95% CI 0.07-17.57) and C. mesnili 
(OR = 1.08, 95% CI 0.21-5.56) than girls. Boys were at a lower odds of 
being infected with E. histolytica as compared to girls (OR = 0.75, 95% 
CI 0.36-1.56). The findings of the study found that girls had higher odds 
of being infected by any of the intestinal protozoa than boys. Children 
aged ≤ 9 years tended to be infected by E. coli (OR = 1.46, 95% CI 
0.67-3.14), E. histolytica (OR=1.03, 95% CI 0.49-2.17), B. hominis (OR 
= 1.28, 95% CI 0.08-20.97) and C. mesnili (OR = 1.29, 95% CI 0.25-
6.69) than children aged > 9 years. There was a trend that children aged 
≤ 9 years had a lower odds of being infected by G. lamblia than children 
aged > 9 years. Additionally, children aged > 9 years had higher tenden-
cy for any intestinal protozoan infection than children aged ≤ 9 years. 

DISCUSSION

Intestinal protozoa infections such as amoebiasis and giardiasis still 
remain as public health problem, especially among rural and aboriginal 
children in developing countries such as Malaysia. In Malaysia, several 
studies have been carried out among rural communities and found that 
E. histolytica, G. duodenalis, G. lamblia and Blastocytis sp. infections 
are highly prevalent2,3,18,19). The present study revealed that 65.5% of the 
schoolchildren were identified to be infected by at least one intestinal 
protozoa species. This prevalence rate is in consistent with several local 
studies carried out among aboriginal schoolchildren with a prevalence 
rate between 47.6% and 85%6,20). The high prevalence rate of intestinal 
protozoan infections in RPS Banun reflects high exposure of the school-
children to poor sanitary conditions. It has been reported that low stan-
dard of sanitation and personal hygiene, poor socioeconomic condition 
and lack of education have led to the high prevalence of intestinal proto-
zoan infection among aboriginal children21). 

During the study, the behavior of the aborigines, environmental con-
ditions and basic amenities available were observed. This information 

was used to further support the results of the current study. The results 
of the study showed that E. histolytica infection was the most common 
(46.5%) protozoa infection in these schoolchildren, followed by E. coli 
(34.5%) and G. lamblia (21.6%). These results were in agreement with 
other previous local studies where E. histolytica infection was reported 
to be the most prevalent (range: 15% to 50%), followed by E. coli 
(range: 24.4% to 34.2%) and G. lamblia (range: 11.6% to 29.2%)20,22-24). 
Pathogenic E. histolytica and G. lamblia are the common human para-
sites that cause diarrhea among infected individuals2,3). The present study 
observed that this indigenous community which belonging to Negrito 
tribe was lived in remote areas, with their houses made up of bamboo or 
wood. This indicated that the high prevalence rates of E. histolytica and 
G. lamblia in the current study may attribute to poor housing condition 
and sanitary practices, and no provision of clean water supply. This 
finding was similar to several previous studies which reported that indi-
viduals from Negrito tribe harbored more intestinal parasite species 
such as E. histolytica and Giardia spp. than other tribes due to their poor 
sanitary practices, housing condition and lack of basic amenities2,3). 

The prevalence of intestinal protozoan infections is closely associat-
ed with socioeconomic and hygienic conditions. Several studies have 
found that low socioeconomic, close contact with animals, poor person-
al hygiene practices and educational level as the significant risk factors 
for protozoan infect ions among Orang Asli communit ies in 
Malaysia2,3,6,25). In RPS Banun, most of the Orang Asli villages were built 
near to the rivers which allowed them to collect water for multiple daily 
purposes such as bathing, swimming, cooking, drinking and washing 
vegetables. Poor personal hygiene was observed among these Orang 
Asli children. The aboriginal children tend to have unusual hygienic 
behavior such as consuming raw foods especially fruits without washing 
them and not washing hands before and after eating. These peculiar hab-
its have been reported to be the factors which contributed to high occur-
rence rate of protozoan infections among Orang Asli community22). The 
government has supplied toilets to the villages but most of the inhabi-
tants refused to use it, particularly children. They were preferred to def-
ecate indiscriminately among the bushes which close to their houses. 
Additionally, these children inclined to defecate at the site of the river 
and using water to clean themselves. It has been found that defecating at 
the site of the river was a routine practice in the Orang Asli communi-
ties, particularly among children3). Therefore, the river water was heavi-
ly contaminated and became the source of infection for intestinal proto-
zoa species such as Giardia spp. in this aboriginal settlement. 

In the present study, multiple intestinal protozoa infections among 
aboriginal populations were evaluated, as this aspect is less investigated 
in epidemiological studies. Steinmann et al. (2010) observed that avail-
able studies were mostly focused on the prevalence rate of single infec-
tion, but rarely explored on polyparasitism rates and the interaction 
between concurrently present parasites26). The findings of this study 
showed that about 51.3% of the infected children had multiple intestinal 
protozoa infections. The results of the study further revealed that the 
multiple infections were concurrent infections with two and three intes-
tinal protozoa species. Similarly, previous studies have found that most 

Table 3. Prevalence of intestinal protozoa infections among 
Orang Asli schoolchildren in the study according to 
gender and age

Characteristics, intestinal  Boys (%)/ girls (%) ≤ 9 years/ > 9 years
protozoa

No. of children tested 56/60 51/65
E. coli 21 (37.5)/ 19 (31.7) 20 (39.2)/ 20 (30.8)
E. histolytica 24 (42.9)/ 30 (50.0) 25 (49.0)/ 29 (44.6)
G. lamblia 13 (23.2)/ 12 (20.0) 10 (19.6)/ 21 (32.3)
B. hominis 1 (1.8)/ 1 (1.7) 1 (2.0)/ 1 (1.5)
C. mesnili 3 (5.4)/ 3 (5.0) 3 (5.9)/ 3 (4.6)
Any intestinal protozoa 35 (62.5)/ 41 (68.3) 33 (64.7)/ 43 (66.2)

Table 4. Odds ratios (OR) of being infected with intestinal pro-
tozoa among Orang Asli schoolchildren

Intestinal  OR boys   p-value OR ≤ 9 years vs  p-value
protozoa vs girl  > 9 years
 (95% CI)  (95% CI)

E. coli  1.30 0.509 1.46  0.342
 (0.60-2.79)  (0.67-3.14)
E. histolytica  0.75  0.441 1.03  0.943
 (0.36-1.56)  (0.49-2.17)
G. lamblia  1.21  0.674 0.81  0.652
 (0.50-2.93)  (0.33-2.00)
B. hominis  1.07  0.961 1.28  0.862
 (0.07-17.57)  (0.08-20.97)
C. mesnili 1.08  0.931 1.29  0.760
 (0.21-5.56)  (0.25-6.69)
Any intestinal  0.77  0.509 0.94  0.871
protozoa (0.36-1.66)  (0.43-2.03)
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of the polyparasitism incidents involved double and triple infections6,27). 
These findings demonstrate that the environment of aboriginal commu-
nities is heavily contaminated with intestinal protozoa. In this study, the 
Orang Asli schoolchildren had recorded a higher prevalence rate of dou-
ble infections than triple infections. Generally, double infection of E. 
coli and E. histolytica was most prevalent among the schoolchildren of 
RPS Banun, followed by double infection of E. histolytica and G. lam-
blia, and triple infection of E. coli, E. histolytica and G. lamblia. This 
could be attributed to the common mode of transmission of these proto-
zoa (fecal-oral route), particularly when aboriginal community do not 
practice good personal hygiene habits2,3). 

Multiple intestinal protozoa infections are not solely an indication 
for poverty and low standard of sanitation but its prevalence rates are 
important to know, as individuals with multiple infections may also suf-
fer from multiple morbidity due to each protozoa species infection6). 
Booth et al. (1998) proposed that individuals with multiple species 
infections had highest risk of morbidity and more susceptibility to other 
infections28). A study has found that the prevalence of intestinal parasitic 
infections such as Entamoeba spp. were significantly higher in children 
with mild severe malaria29). Besides that, it is well documented that the 
infection with pathogenic intestinal protozoa led to malnutrition, vita-
min A deficiency and poor physical development among aboriginal chil-
dren18,30). Berkman et al. (2002) observed that children with G. lamblia 
infection were at higher risk of stunting and performed poorer in a cog-
nitive test31). It has been reported that giardiasis can lead to zinc and 
other micronutrient deficiencies that have been associated with poor 
cognitive development32). B. hominis, E. histolytica and G. lamblia 
infections can cause gastrointestinal problems with different severities 
and outcomes, such as rendering the schoolchildren unable to attend 
school due to severe abdominal pain or diarrhea, which in turn lead to 
sub-optimal academic performance6,18). Therefore, it is important to con-
tinue the investigation on the incidences of multiple intestinal protozoa 
infections for better disease management planning in future. 

The results of the present study showed that there were no signifi-
cant differences in the odds of any intestinal protozoan infections 
between boys and girls. These findings indicated that the intestinal pro-
tozoan infection in this study was not gender-dependent, which is in 
consistent with several previous local studies6,22). However, the findings 
indicated that girls were generally had a higher tendency to be infected 
with any of the intestinal protozoa species than boys. The similar find-
ing was also reported by Mohammed Mahdy et al. (2009) in Malaysia33). 
On the other hand, girls had higher odds of being infected by E. histolyt-
ica as compared to boys. It has been reported that Orang Asli girls are 
more likely to be infected by intestinal protozoa than boys due to their 
frequent involvement in preparing the food and using water for house-
hold activities. Therefore, girls are at higher risk to be exposed to con-
taminated food and water as compared to boys34). The association of age 
with intestinal protozoan infection was not significant, even though 
children aged ≤ 9 years had higher odds being infected by E. coli, E. 
histolytica, B. hominis and C. mesnili than children aged more than 9 
years. This could be due to the general contamination of the environ-
ment and social behavior. The odds of E. coli, E. histolytica, B. hominis 
and C. mesnili infection were much higher in younger aged than the old 
aged children because the younger children had lower immunity than 
the older aged children. However, there was a trend that children aged > 
9 years had higher odds being infected by any intestinal protozoa and G. 
lamblia than children aged ≤ 9 years. It has been observed that children 
in this age group are very active and spending most of their time out of 
the house, thus, they have greater risk to be infected by pathogenic para-
sites especially when playing in the contaminated areas24).

In the current study, we do acknowledge some limitations. The find-
ings (prevalence) of the present study was depended on only a single 
examination of fecal sample than three consecutive fecal sample exam-
inations. This was due to the taboo of some Orang Asli against provid-
ing their fecal samples and limitation of resources. Hence, the preva-
lence of intestinal protozoan infections might be underestimated due to 
the variation of fecal excretion of cyst per day. Many Orang Asli houses 
are situated in deeply remote areas and no road access, thus, some chil-
dren are not able to attend the school, and therefore were not involved in 
our findings. However, the findings of this study have delivered the 
baseline data to the government to implement the strategic plans to 
reduce the prevalence rates of intestinal protozoan infections among 
aboriginal communities. 

CONCLUSION 

The present study demonstrated that intestinal protozoan infections 
are highly prevalent among aboriginal schoolchildren in RPS Banun, 
Gerik, Perak Malaysia. The results of the current study also revealed 
that there was a substantial proportion of multiple protozoa infections 
among the aboriginal schoolchildren. These findings highlights the 
immediate actions are required to implement some program and control 
measures including periodic chemotherapy, improve sanitation and pro-
vide safe water to the villages, to reduce the prevalence of intestinal 
protozoan infections and save aboriginal children from the negative 
consequences of these infections. These control measures could improve 
the quality of life of aboriginal communities. Besides providing of basic 
facilities and treatments, more efforts are needed to instill understanding 
of proper food hygiene and personal practices, and health education 
among aboriginal communities. These efforts are crucial to enhance the 
awareness and knowledge regarding the routes of transmission and pre-
vention of intestinal protozoan infections among these high-risk com-
munities. 
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