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ABSTRACT
Introduction: The prevalence of soil transmitted helminthiases (STH) are high all over the world especially in the underde-

veloped and developing countries. Infections by the STH are particularly more intense among the aboriginal populations.
Objectives: This study was conducted to investigate the prevalence of STH among the Orang Asli (aboriginal) children at 

Sungai Raba Village, Gerik Perak Malaysia and also to evaluate both the direct smear and formalin ether concentration tech-
niques in recovering ova of STH in stool.

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 STH in this population is 74.1%. The most abundant STH is Trichuris trichiura which are 
present in 94 students (67.6%), followed by Ascaris lumbricoides and finally Hookworm. The highest infection rate was observed 
in school children aged between 10  11 years (83.0%). Generally, the formalin ether concentration techniques had shown a high-
er percentage of detection compared to direct fecal smear.

Conclusion: STH infection among the aboriginal children at Sungai Raba Village, Gerik still indicates a relatively low health 
standard of this indigenous community. Improving socioeconomic status, including enhanced access to quality health care and 
adequate sanitation has the potential to significantly reduce the prevalence and intensity of STH in this aboriginal community.
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INTRODUCTION

Infections by the soil transmitted helminth (STH) such as Ascaris 
lumbricoides, Trichuris trichiura and hookworm (Necator americanus 
or Ancylostoma duodenale) are highly prevalent all over the world espe-
cially in the underdeveloped and developing countries. It is usually 
transmitted to human via soil, vegetation, food or water contaminated 
by fecal matter that contains the egg of the parasites. At the global level 
it is estimated that intestinal parasite infection affects more than one-
third of the world's population with the highest rates in school-age chil-
dren (Soboyá et al. 2011). 

In Malaysia, there are several studies which had shown high preva-
lence of STH among the aboriginal communities especially the school 
children (Norhayati et al. 1997; Mohamed Kamel et al. 2001; Hesham 
Al-Mekhlafi et al. 2007). The aborigine population in year 2000 in 
Malaysia showed that Pahang state has the highest population of aborig-
ines (47,638) followed by Perak (40,146) and Selangor (16,809) 
(Masron et al. 2013). In the Perak state itself, there were studies on the 
prevalence of intestinal parasites in 3 different aboriginal settlements in 
Pos Poi, Perak; Kerawat and Pergum Village, Sungai Pulai, Perak; and 
Pelantok Village, Sungai Siput, Perak (Sinniah et al. 2012). However, 
there was no STH prevalence studies conducted in Sungai Raba Village 
in Perak which also occupies aboriginal communities. 

Since STH had been well documented in causing growth impair-

ment and malnourishment (Soboyá et al. 2011), the gap in the preva-
lence and intensity of infection data need to be closed in order to make 
evidence-based decisions at subnational levels for improving child 
health especially to reduce the burden of intestinal parasitic worms. 
Thus, the objectives of this study were to investigate the prevalence of 
STH infections among aboriginal children at Sungai Raba Village, 
Gerik Perak and also to evaluate both the direct smear and formalin 
ether concentration technique in recovering ova of STH in stool sam-
ples.

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, 
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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 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 ova and the larvae 
of helminth. The samples were screened by the direct fecal smear meth-
od followed by formalin ether concentration technique to enhance the 
recovery of ova in fecal specimens. Besides this, Harada Mori Culture 
technique was also employed to detect the presence of any larvae of hel-
minth. 

RESULTS

139 stool samples were collected and examined by the direct smear 
and formalin ether concentration technique. From the total stool sam-
ples, 103 samples (74.1%) were positive for soil transmitted helminths 
(STH) while only 36 samples (25.9%) were negative. There were 3 
major species of STH identified from the samples. The most abundant 
STH is Trichuris trichiura which are present in 94 students (67.6%), 
followed by Ascaris lumbricoides in 34 students (24.5%), and finally 
Hookworm in 8 students (5.8%). Females had slightly higher prevalence 
of STH infection compared to males (Table 1). The highest infection 
rate was observed in school children aged between 10 - 11 years 
(83.0%) followed by 12-13 years (75.0%), 6-7 years (73.7%) and the 
lowest infection rate was observed among the school children aged 
between 8-9 years (64.4%) (Table 2). Based on the two main methods 
used to detect the presence of ova of STH, formalin ether concentration 
techniques had showed a higher percentage of detection rates for both 
Trichuris trichiura (95.7%) and Ascaris lumbricoides (94.1%) (Table 3). 
When comparing between the types of infection, more students are hav-
ing single infection (70.9%) compared to multiple infection (29.1%) 

(Table 4). Multiple infections are when the stool sample contains two or 
more than two species of parasites. On the other hand, single infection 
is when the stool sample contains only one species of parasites.

DISCUSSION

The high prevalence of STH infection showed that there is not much 
improvement in the problems of intestinal parasite infections among the 
aborigine communities in Malaysia. The risk factors for intestinal para-
site infections suggested that it may contribute to other health and medi-
cal problems such as malnutrition, iron deficiency anemia and low 
serum retinol on aborigine communities. Majority of the aboriginal chil-
dren observed at Sungai Raba Village tended to be careless about their 
personal hygiene. Their cloths were dirty, their finger nails were long 
and some of them play outdoor activities barefooted. This may contrib-
ute to the risk of the children there in acquiring parasitic infection. 
According to Wani & Ahmad (2009), poor personal hygiene practices 
are definitely a contributing factor for acquiring parasitic infection.

The high prevalence of trichuriasis among the aboriginal students in 
Sungai Raba Village is in parallel with the studies conducted by Nor 
Aini et al. (2007) and Hartini et al. (2013) where it was mentioned that 
T. trichiura infection is one of the most common intestinal parasitic 
infections in Malaysia. It continues to be one of the public health prob-
lems especially among underprivileged communities. Aborigine people 
who lived near or in the jungle are among underprivileged communities 
due to their poor living condition and lack of access to resources. 
Previous studies conducted among aborigine's children in different areas 
in Malaysia revealed a high prevalence of T. trichiura ranging from 41.7 
to 98.2 % (Rajeswari et al. 1994; Hesham Al-Mekhlafi et al. 2007; 
Hartini et al. 2013). This findings are also in agreement with the study 
conducted in Post Brooke, Kelantan which had reported 41.7 % preva-
lence of T. trichiura infection among 1-12 year old aborigine children 
(Rahmah et al. 1997).

When comparing between genders, percentage of girls who are 
infected are slightly higher compared to boys for all the three species of 
STH. Nevertheless, most of the previous findings proved that there was 
no significant difference between genders with reference to prevalence 
for parasitic infections, indicating there was no difference in socio-be-
havioral activity or immune status between males and females (Hesham 
Al-Mekhlafi et al. 2006).

When comparing the number of students infected with STH accord-
ing to age, students at the age of 10 - 11 years old are having the highest 
number of infection (83.0%) whereas the students at age 8 - 9 years old 
are having the lowest number of infection (64.4%). STH infection relat-
ed to age factor can be clearly seen in age grouping between the lower 
and upper primary. As much as 67.2% of total infected students consist 
of lower primary students aging between from 6 - 9 years old. The per-
centage is relatively higher for upper primary students in which 80.0% 
of them are having STH infection. Upper primary students in Sungai 
Raba Village, Gerik are having higher number of STH infection com-

Table 1. Prevalence of soil transmitted helminths infection 
among aboriginal school children according to gen-
der in Sungai Raba Village

Soil transmitted  Male Female Total
helminths (STH) N = 66 (%) N = 73 (%) N = 139 (%)

Trichuris trichiura 45 (68.2) 49 (67.1) 94 (67.6)
Ascaris lumbricoides 11 (16.7) 23 (31.5) 34 (24.5)
Hookworm 3 (4.5) 5 (6.8) 8 (5.8)

Table 2. Prevalence of soil transmitted helminths infection 
among aboriginal school children according to age 
groups in Sungai Raba Village

Age (Years) No. of Examined No. of Positives Prevalence
 Samples Samples (%)

6 - 7 19 14 73.7
8 - 9  45 29 64.4
10 - 11  47 39 83.0
12 - 13  28 21 75.0

Table 3. Detection of soil transmitted helminths ova by direct 
faecal smear and formalin ether concentration tech-
nique

Diagnostic Techniques Trichuris  Ascaris  Hookworm
 trichiura lumbricoides N = 8 (%)
 N = 94 (%) N = 34 (%)

Direct Smear 39 (41.5) 12 (35.3) 5 (62.5)
Formalin ether  90 (95.7) 32 (94.1) 4 (50.0)
concentration technique

Table 4. Prevalence of soil transmitted helminths infection among 
aboriginal school children according to type of infection 
in Sungai Raba Village

Type of STH Infection Positive Samples (n = 103)
 No. %

Single Infection 73 70.9
Multiple Infection 30 29.1
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pared to lower primary students, most probably due to the activity that 
they indulge into it. Upper primary students are more active in doing 
outdoor activities such as playing balls, swimming in the river and other 
physical activities. From the observation, most of the aborigine children 
in that village play outdoor activities without any sandal or shoes. This 
may pose some risk for the children to be infected with STH from the 
contaminated soil. According to Al-Mekhlafi et al. (2007), high preva-
lence of soil transmitted helminthes among aborigine communities are 
attributed primarily to their dislike for wearing shoes and the defecation 
habits of children, where they usually performed in close proximity to 
their dwellings. Besides that, swimming in the river which might be 
contaminated can also be one of the risk factors for the children. When 
swimming, the children might ingest the contaminated river water. On 
the other hand, lower primary school children are less active in the out-
door activities. For example the pre-school children mostly play in the 
balcony or in the house. This reduces the exposure towards the external 
risk factors. 

The samples received were processed in two different ways which 
are the direct smear and also formalin ether concentration technique. 
Comparing both the techniques, formalin ether concentration techniques 
were more effective in recovering the parasites compared to direct 
smear. Both T. trichiura and A. lumbricoides showed a significantly 
higher yield of parasites when the formalin ether concentration tech-
nique was employed. However, for the Hookworm, the percentage of 
yield of ova using the formalin ether concentration technique is slightly 
lower compared to direct smear which probably might be due to the 
effect of random error. The detection ability was greatly improved by 
using formalin ether concentration techniques. Thus, formalin ether con-
centration technique is more sensitive in detecting parasites compared to 
fecal direct smear. A previous study by Oguoma & Ekwunife (2007) 
reported that concentration technique was able to detect parasites better 
than the direct smear. They suggested that the concentration technique is 
a very useful technique in diagnosing intestinal parasites since it depict-
ed a higher percentage of parasite infection missed by the direct smear 
technique. However, according to them, both techniques can be per-
formed in routine examination for a more accurate diagnosis. Besides 
both the technique, Harada Mori culture technique was also carried out 
to detect the larvae form of hookworm. From all the samples, only 2 
samples were seen positives for the presence of hookworm. This is in 
parallel with the results obtained from direct smear and formalin ether 
concentration techniques where the hookworm egg detected is relatively 
much lower compared to other soil transmitted helminth.

When comparing between the types of infection, more students are 
having single infection (70.9%) compared to multiple STH infection 
(29.1%). Multiple infections are when the stool sample contains two or 
more than two species of STH. This is probably due to the risk factors 
that the children are exposed. Increased risk factors had caused the chil-
dren in acquiring more than one type of infection. Although the aborigi-
nal community in Sungai Raba Village, Gerik had been provided with 
pipe water supply, it is still insufficient. Thus, the river water still plays 
an important role as source of water for them. River water had been 
used to wash clothes, bathing, cooking and drinking. Children frequent-
ly defecate indiscriminately among the bushes near their houses and 
some of them used the rivers and streams for defecation and using river 
water to clean themselves. These certainly pose risk for the children to 
acquire multiple STH infection. According to Rajeswari et al. (1994), 
the higher the risk factor a person is exposed, the higher the number of 
infection that the person might get, where in this case is the multiple 
infections.

Generally, there are few contributing factors for these STH infec-
tions. Some of the risk factors include poor sanitary hygiene, over-
crowding, low socioeconomic background, environmental and cultur-
al-behavioural factors relating to diet and food preparation, poor dietary 
intake and food availability (Rajeswari et al. 1994; Rahmah et al. 1997). 
Besides that, poor water supply and improper sanitary disposal of feces 
can also cause an increase in the parasitic infection (Al-Mekhlafi et al. 
2008). It is clear that the transmission of intestinal parasitic infections 
within Sungai Raba Village, Gerik is predominantly linked to their hab-
its, particularly eating, defecation, personal hygiene, cleanliness and 
level of education, which are also tell-tale signs of poverty, low educa-
tional attainment, poor health awareness and the lack of basic amenities. 
However, environmental factors such as water supply for domestic and 
personal hygiene, sanitation and housing condition and other factors 
such as socioeconomic, demographic and health related behaviour are 
also known to influence the acquisition of infection (Rajeswari et al. 
1994).

CONCLUSION

In conclusion, the high rates of parasitic infections among the 
aboriginal children at Sungai Raba Village, Gerik indicates a relatively 
low health standard of this indigenous community. Awareness and 
health education should be given to them so that they become more 
aware and understand on the importance of hygiene and health care. 
Besides that, adequate health service to the communities is also very 
important, for example a regular administration of antihelminthics to the 
children. A lot of effort will be required to resolve the contributory fac-
tor for the intestinal parasite prevalence in that area such as malnutri-
tion, unhygienic living conditions and low socioeconomic status. 
However, with the current progress on development, these problems can 
be resolved slowly. Emphasis should be given on the planning, imple-
mentation and evaluation of more programs to increase the economic, 
social and health status of these aborigine communities. Improving 
socioeconomic status, including enhanced access to quality health care, 
safe water, and adequate sanitation have the potential to significantly 
reducing the prevalence and intensity of parasitic infections among the 
aborigine communities in Sungai Raba Village, Gerik. 
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