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Giardiasis amongst the Aboriginal School Children at Sungai 
Raba Village Gerik, Perak, Malaysia
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ABSTRACT
Introduction: Infection by intestinal protozoan Giardia intestinalis (synonym of Giardia duodenalis and Giardia lamblia) is a 

parasitic infection which are commonly associated with diarrhoeal disease worldwide particularly more prevalent among the 
aboriginal populations.

Objectives: This study was conducted to investigate the prevalence of giardiasis among aboriginal school children at Sungai 
Raba Village, Gerik, Perak Malaysia and also to identify the possible risk factors.

Materials & methods: Cross-sectional study was carried out among 139 volunteered aboriginal school children aged between 
6 to 13 years old (66 boys and 73 girls). The stool specimens were collected and screened by the direct fecal smear method fol-
lowed by formalin ether concentration technique.

Results: The overall prevalence of Giardia infection in this population is 15.1%. Males had higher prevalence rate of 24.2% 
compared to female counterpart (6.8%). The highest infection rate was observed in school children aged between 8 -- 9 years 
(24.4%). Generally, formalin ether concentration techniques had shown a higher percentage of detection rate compared to direct 
fecal smear.

Conclusion: Giardia infection among the aboriginal children at Sungai Raba Village, Gerik still indicates a relatively low 
health standard of this indigenous community. Promoting awareness of good personal hygiene is definitely one of the measures 
to control this infection. Periodic screening might also be helpful in keeping track with the prevalence of this infection to enable 
the public health authorities to strategize action plan to reduce Giardia infection rate among the aboriginal communities in 
Malaysia.
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INTRODUCTION

Infection by intestinal protozoan Giardia intestinalis or also known 
as Giardia duodenalis and Giardia lamblia is a common parasitic infec-
tion which are commonly associated with diarrhoeal disease worldwide 
(Flanagan 1992). Giardia usually spread by feacal -- oral route in which 
water is a major mode of transmission. One of the common ways human 
get infected with Giardia is through consumption of contaminated food 
items such as fruits and vegetables. These food items might have been 
contaminated with the cyst of Giardia during many stages of produc-
tion, collection and transportation (Smith & Paget 2007; Dorny et al. 
2009). The contamination might also originate from faecal or faecal 
derived materials such as soil or carried over by vectors such as birds 
and insects (Robertson 2013; Zhoa et al. 2014). Since Giardia infec-
tions are waterborne, the infection could also arise through contaminat-
ed swimming pools, ponds, rivers and recreational waters through acci-
dental consumption of cyst containing water (Baldursson & Karanis 
2011). 

The prevalence of giardiasis is 2-5% in developed countries and 
20-30% in developing countries (Oberhuber et al. 1997). The high prev-
alence of giardiasis in developing countries mostly in rural areas had 
been attributed to the substandard level of personal hygiene and poor 
sanitary infrastructure especially among the aboriginal communities 
with poor socio-economical background. This is mainly due to unfavor-

able living conditions such as overcrowded living environment, inade-
quate access to safe water and lack of proper sanitation facilities (Lal et 
al. 2013). 

There had been several studies conducted in Malaysia on the preva-
lence of giardiasis among the aboriginal people (Anuar et al. 2012; 
Choy, S. H. et al. 2014). The overall prevalence rate of Giardia infec-
tion among aboriginal people in Malaysia was 11.6%. At the states 
level, the highest prevalence of infection were reported in Pahang 
(15.9%) followed by Negeri Sembilan (14.9%) and Kedah (13.4%) 
while the lowest reported level of infections were in Malacca (4.6%) 
(Choy, S. H. et al. 2014). Although infection by G. intestinalis is com-
mon in Malaysia, the actual prevalence of this infection among the 
aboriginal school children in some part of Malaysia such as Gerik, 
Perak still remains unknown. Thus, this study had been carried out to 
estimate the prevalence in this area and also to identify possible risk 
factors which leads to this infection. A comprehensive study will even-
tually enable implementation of specific action plan and preventive 
strategies to reduce Giardia infections among the aboriginal communi-
ties in Malaysia.
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MATERIALS  AND  METHODS

Study area and subjects

Sungai Raba Village is an aboriginal settlement situated few kilo-
meters from Gerik (50251N 1010081W) which is the district capital town 
of Hulu Perak, Malaysia. After obtaining an informed consent, stool 
containers were distributed among the 139 volunteered aboriginal 
school children aged between 6 to 13 years old (66 boys and 73 girls) in 
which all of them were students from RPS Banun National School 
(Sekolah Kebangsaan RPS Banun). 

Although the social infrastructure in Malaysia has, in general, 
reached a commendable level ever since after independence, there are 
still local communities especially the aboriginal communities that have 
not benefited from adequate social infrastructure facilities. One of the 
many strategies that were undertaken by the Malaysian government is 
the resettlement of the aboriginal communities into an area with better 
access to basic facilities and infrastructure. The aborigines around the 
Air Banun area had been resettled into that village as part of the efforts 
by the Department of Aboriginals (Orang Asli) Affairs Malaysia 
(JHEOA) in developing the administration, infrastructure and economy 
development among the aborigine communities. The main source of 
income for the aborigine communities in Sungai Raba village is from 
hunting, farming and also from the forest natural resources. Although 
the village is situated quite far from the main city, some development 
can be seen in the form of infrastructure and basic amenities such as 
water supply, electricity in the form of generator and primary school 
equipped with computer lab and science lab. 

Data collection

The stool specimens were collected from the aboriginal school chil-
dren aged between 6 to 13 years old. The stool specimen were collected 
and stored in screw-capped containers and immediately transferred to 
the laboratory for further analysis for the presence of cyst of Giardia 
intestinalis. The samples were screened by the direct fecal smear meth-
od followed by formalin ether concentration technique to enhance the 
recovery of cyst in fecal specimens. 

RESULTS

139 stool samples were collected and examined by the direct smear 
and formalin ether concentration technique. From the total stool sam-
ples, 21 samples (15.1%) were positive for giardiasis while 118 samples 
(84.9%) were negative. Males had significantly higher prevalence of 
giardiasis compared to females (Table 1). The highest infection rate was 
observed in school children aged between 8 - 9 years (24.4%) followed 
by 6-7 years (15.8 %), 12-13 years (10.7%) while the lowest infection 
rate was observed among the school children aged between 10-11 years 
(8.5%) (Table 1). Based on the two main methods used to detect the 
presence of cysts of Giardia intestinalis, formalin ether concentration 
techniques had shown a complete 100% detection rates compared to 
direct smear which was only able to detect 33.3% (Table 2). 

DISCUSSION

The prevalence of giardiasis at Sungai Raba Village, Perak indicates 
that this infection is still significant among the aboriginal school chil-
dren. The prevalence rate of giardiasis in this study is 15.1% which is 
mostly in parallel with the other studies which had been carried out in 
other parts of Malaysia among the aboriginal school children. Studies 
on giardiasis in Hulu Perak had indicated a prevalence of 11.9% (Karim 
et al. 1995) while 17.6% in Cameron Highland (Hakim et al. 2007). 
However, there are also other parts of Malaysia which had shown a sig-
nificantly high prevalence of Giardiasis among the aboriginal school 
children. There was a prevalence of 42.7% of giardiasis in Pos Lenjang, 
Pahang (Hartini & Mohamed Kamel A.G 2009) and also a prevalence of 
23.4% in Pos Titom, Pahang (Mohamed Kamel A.G & Anisah M. 
2018).

When comparing between genders, male aboriginal school children 
seems to have a higher prevalence of Giardia infection (24.2%) com-
pared to female counterpart (6.8%) which is in agreement with some of 
the previous studies (Julio C et al. 2012; Choy, S. H. et al. 2014). 
Although male have slightly higher prevalence compared to female, 
there are lack of evidence to show association between gender and also 
infection rate. Based on the current study, the most probable cause of 
higher infection rate among the male aboriginal school children could 
be due to their slight difference in their outdoor activities. Male students 
seem to be more involved in the outdoor activities and spend more time 
playing in the river water. This might be a contributing factor because 
the indiscriminate defecation in the bushes along the river by the com-
munities in that area and also outdoor sewage disposal might increase 
the chances for the river water to be heavily contaminated by the cyst of 
Giardia. This indirectly increases the risk factor for the aboriginal 
school children who enjoy playing in the river water to be infected with 
Giardia. This presumption is well supported by previous studies which 
stated that bathing in the rivers significantly increases the risk factor for 
a person to contract giardiasis (Choy, S. H. et al. 2014).

On the other hand, comparison between the age groups shows that 
aboriginal school children below 12 years old especially between the 
age group of 8 -- 9 years old have a higher prevalence (24.4%) com-
pared to school children above 12 years old (10.7%). This finding is in 
parallel with previous study highlighted by Choy, S. H. et al. (2014) 
where the prevalence of Giardia infection was significantly higher 
among the school children below 12 years old where 14.2 % of them 
were reported to be infected compared to those above 12 years old 
where only 5.5% of them were infected. This finding might be attributed 
to the low level of awareness and poor personal hygiene among the 
younger school children compared to the older children. The study also 
revealed that the habit of young children drinking unboiled water might 
also be one of the main contributing factors in high prevalence of 
Giardia infection especially since it is a waterborne infection 
(Baldursson & Karanis 2011). This clearly shows the lack of health 
safety awareness among the younger aboriginal school children. 

In general, there were two methods used to detect the presence of 
cyst in the feaces collected from the aboriginal school children; direct 
smear and also formalin ether concentration technique. The recovery of 
Giardia cyst by using formalin ether concentration technique showed 
100% detection rate compared to direct smear which was only able to 
detect 21%. This shows that formalin ether concentration technique has 
more sensitivity in detecting the cyst compared to direct smear. 
Microscopy detection seems to be still widely used method to detect and 
confirm the prevalence of Giardia infection because of its cost effec-
tiveness and also easy procedure. However, to decrease the chances for 
false negative results, some studies had suggested to evaluate 3 stool 
specimens from each person in order to detect the cyst of Giardia espe-
cially those who are symptomatic patients. This increases the sensitivity 
of the microscopic examination (Mohamed et al. 2008). Besides the 
microscopy test, there are also other tests such as immunochromato-

Table 1. Prevalence of Giardiasis according to gender and age 
among aborigine children in Sungai Raba Village

Characteristics Number of children  Number of positive  Prevalence 
 examined samples (%)

Gender   
Male 66 16 24.2
Female 73 5 6.8

Age   
6 -- 7 19 3 15.8
8 -- 9  45 11 24.4
10 -- 11  47 4 8.5
12 -- 13  28 3 10.7

Table 2. Detection of Giardia cysts by direct faecal smear and for-
malin ether concentration technique

Diagnostic Techniques Giardia intestinalis
 N = 21 (%)

Direct Smear 7 (33.3)
Formalin ether concentration technique 21 (100.0)
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graphic and immunofluorescence tests with higher sensitivity (90%) and 
also specificity (100%) (Addiss et al. 1991). However, these tests are 
usually much more expensive and difficult to be conducted in site where 
the studies are being carried out. The current study had shown that 
microscopy method with formalin ether concentration technique is suffi-
cient to detect the cyst of Giardia in the stool. 

CONCLUSION

In conclusion, the high prevalence of Giardia infections among the 
aboriginal school children at Sungai Raba Village, Gerik indicates a rel-
atively low health standard of this indigenous community. Being a 
waterborne infection, a good supply of clean water and also a proper 
basic sanitation such as toilet facilities can significantly reduce the prev-
alence of giardiasis. However, the aboriginal communities selected in 
this study were from resettled village with much better access to clean 
water and proper sanitation system. Nevertheless, some of their old 
practices might have contributed to the prevalence of this infection. This 
includes poor personal hygiene practices such as not washing hand 
before eating food, eating raw vegetables which had been contaminated 
with the cyst of Giardia and also playing in river water which is close to 
the poorly built toilet. Promoting awareness of good personal hygiene is 
of great importance to control this infection. Periodic screening might 
also be helpful in keeping track with the prevalence of this infection to 
enable the public health authorities to consider planning and strategize 
action plan to reduce Giardia infection rate among the aboriginal com-
munities in Malaysia. Although microscopy method with formalin ether 
concentration technique was able to detect the presence of cyst in stool 
easily, however in future, it is highly recommended to use Trichrome 
staining to evaluate 3 stool specimens from each person to increase the 
sensitivity of the detection rate.
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