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ABSTRACT
Introduction: Soil-transmitted helminthiases (STH) is widely distributed throughout the tropics and subtropics where the cli-

mate is an important determinant of transmission of these infections. In Malaysia, STH are particularly more intense amongst 
the Orang Asli (aboriginal) populations.

Objectives: This study was conducted to investigate the prevalence of STH amongst the Orang Asli (aboriginal) children at 
Sekolah Kebangsaan, Tun Abdul Razak (SKTAR), Kuala Kubu Bharu, Selangor, Malaysia. 

Materials & Methods: Cross-sectional study was carried out among 92 volunteered aboriginal school children aged between 7 
to 12 years old (49 boys and 43 girls). The stool specimens were collected and screened by the direct faecal smear method fol-
lowed by formalin ether concentration and Harada-Mori techniques. 

Results: The overall prevalence of STH in this population was 76.1%. The most abundant STH was Trichuris trichiura at 
55.4%, followed by Ascaris lumbricoides (38%) and finally hookworm (22.8%). Males had a higher rate of infection in all 3 spe-
cies of STH. The highest infection rate was observed in school children aged between 11 -- 12 years (82.8%). Generally, the for-
malin ether concentration technique had shown a higher percentage of detection for Ascaris lumbricoides and Trichuris trichiura 
and the Harada-Mori technique was the best for detecting hookworm.

Conclusion: Soil-transmitted helminthiases amongst the aboriginal children at SKTAR 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

The three main soil-transmitted helminth infections, ascariasis, 
trichuriasis, and hookworm, are common clinical disorders in man. The 
gastrointestinal tract of a child living in poverty in a less developed 
country is likely to be parasitized with at least one, and in many cases 
all three soil-transmitted helminths, with resultant impairments in physi-
cal, intellectual, and cognitive development. Parasitic infections, caused 
by intestinal helminths (STH) and protozoan parasites, are among the 
most prevalent infections in humans in developing countries. In devel-
oped countries, protozoan parasites more commonly cause gastrointesti-
nal infections compared to helminths. Intestinal parasites cause a signif-
icant morbidity and mortality in endemic countries. The aborigines in 
Malaysia frequently face these parasitic infections probably due to low 
socioeconomic status, poor environmental sanitation and poor personal 
hygiene. Intestinal parasites are transmitted by faecal-oral route and the 
infections can be severe if left untreated and if the immune system is 
weak (Idris et al., 2010)1). 

Aboriginal children are particularly susceptible and typically have 
the largest number of intestinal infection compared to adult. A previous 
study has demonstrated that infections caused by intestinal parasites are 

still prevalent among aboriginal children with 87.4% were positive for 
one or more parasites; with children aged 7 to 9 years old appeared to be 
the most commonly affected (Hartini et al., 2013)2). The aim of this 
study was to evaluate the prevalence of intestinal parasitic infections 
among the aboriginal school children at Sekolah Kebangsaan Tun Abdul 
Razak (SKTAR), Kuala Kubu Bharu, Selangor.

MATERIALS  &  METHODS

Subject and Study Area
A cross-sectional study was conducted at Sekolah Kebangsaan Tun 

Abdul Razak, a primary school at Kuala Kubu Bharu, Selangor in April 
2017 (Figure 1). Kuala Kubu Bharu is situated about 55 km from Kuala 
Lumpur, the capital city of Malaysia. The students are mostly from the 
nearby villages in Kuala Kubu Bharu such as Kampung Tun Abdul 
Razak, Kampung Peretak, Kampung Gerachi, Kampung Batu 3, 
Kampung Kolam Ayer, Kampung Ulu Kali, Kampung Hulu Tamu and 
Kampung Buluh Telur. Most of their parents work as plant collectors 
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from the forest or earned a living by selling forest products. In this 
study, students aged from 7 to 12 years old were recruited as study sub-
jects. 

After an informed consent was obtained, plastic containers for col-
lection of faecal samples were distributed to the students. Each contain-
er was labelled with the student's name and class number. The faecal 
samples collected were immediately screened upon arrival at the labora-
tory and a total of 92 students participated in this study. 

Faecal Examination
The stool samples were examined by using three techniques; Direct 

faecal smear, Formalin-ether concentration and Harada Mori techniques. 

RESULT

92 stool samples were collected from the aboriginal students and 
examined by the direct smear, formalin ether concentration and Harada-
Mori techniques. Of the 92 stool samples, 70 (76.1%) were positive for 
soil transmitted helminths (STH). The most common of these are 
Trichuris trichiura (55.4%), Ascaris lumbricoides (38.0%) and hook-
worm (22.8%) as shown in Table 1.

The infection rate was highest amongst the children in the age 
group of 11-12 years (82.8%) followed by children in the age group of 
9-10 years (78.0%) and lowest in the age group of 7-8 years (63.6%) as 
shown in Table 2.

Males have a higher rate of infection compared to females in all 3 
species of STH as shown in Table 3. 

Based on the diagnostic techniques used, the formalin ether concen-
tration technique had better detection of Trichuris trichiura (88.2%) and 
Ascaris lumbricoides (85.7%) compared to the direct faecal smear with 
only 58.8% and 68.6% respectively (Table 4). The Harada-Mori tech-
nique was the best for detecting hookworm infection (90.5%).

When comparing the types of STH infection, the majority were sin-
gle infection (60%) as compared to multiple infection (40%) as shown 
in Table 5. Multiple infection is defined as when the stool sample con-
tains two or more species of STH.

DISCUSSION

The soil-transmitted helminths are one of the world's most import-
ant causes of physical and intellectual growth retardation. Yet, despite 
their educational, economic, and public-health importance, they remain 
largely neglected by the medical and international community. This 
neglect stems from three features: first, the people most affected are the 
world's most impoverished; second, the infections cause chronic ill 
health and have insidious clinical presentation; and third, quantification 
of the effect of soil-transmitted helminth infections on economic devel-
opment and education is difficult (Jeffrey et al. 2006)3).

The high prevalence of STH infection, showed that there is not 
much improvement in the problems of intestinal parasitic infections 
among the aboriginal communities in Malaysia. According to Wani & 
Ahmad (2009)4), poor personal hygiene practices are definitely a con-
tributing factor for acquiring parasitic infection as the children of 
SKTAR 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 contribute to the risk of acquiring para-
sitic infection.

In our study the most common STH species isolated are Trichuris 
trichiura (55.4%), Ascaris lumbricoides (38%) and hookworm (22.8%). 
This coincides with the findings by Mohd Shaharuddin et al. 20185) who 
also found similar infection pattern with Trichuris trichiura (58.4%) fol-
lowed by Ascaris lumbricoides (45.5%) and hookworm (23.1%). 
Tengku et al. 20146) reported Trichuris trichiura (57%) as the most com-
mon STH seen among the participants, followed by Ascaris lumbri-
coides (23.8%) and hookworm (7.4%). Outside Malaysia, a study done 
by Stephanie et al. 20147) in Nairobi showed similar results in which 
Ascaris and Trichuris were responsible for almost all infections (23.0% 
and 26.3%, respectively) while hookworm infection was rare. A study 
done in Ecuador (Moncayo et al. 2018)8) showed similar result where 
the prevalence of Trichuris trichiura, Ascaris lumbricoides and hook-
worm were 19.3%, 18.5% and 5.0%, respectively.

Figure 1. Map of Sek. Keb. Tun Abdul Razak, Kuala Kubu Bharu

Table 1. Prevalence of STH among aboriginal students at 
SKTAR, Kuala Kubu Bharu, Selangor according to 
Species

STH No. of Student  No. of Positive  Prevalence 
 Examined samples (%)

Ascaris lumbricoides 92 35 38.0
Trichuris trichiura 92 51 55.4
Hookworm 92 21 22.8

Table 2. Prevalence of STH  according to Age groups
 Age  No. of student  No. of positive  Prevalence 
 (yrs) examined cases (%)

 7-8 22 14 63.6
 9-10 41 32 78.0
 11-12 29 24 82.8

  92 70

Table 3. Prevalence of STH according to Gender
Soil transmitted  Male Female
helminths  N = 49 (%) N = 43 (%)

Trichuris trichiura 31 (63.3) 20 (46.5)
Ascaris lumbricoides 21 (42.9) 14(32.6)
Hookworm 13 (26.5) 8 (18.6)

Table 4. Detection of STH by 3 Diagnostic Techniques
Diagnostic  Trichuris  Ascaris  Hookworm
Techniques trichiura lumbricoides N = 21 (%)
 N = 51 (%) N = 35 (%)

Direct Faecal Smear 30 (58.8) 24 (68.6) 2(9.5)

Formalin ether 45 (88.2) 30 (85.7) 6(28.6)
concentration 

Harada-Mori - - 19(90.5)

Table 5. Prevalence of STH according to the Type of 
infection 

Type of STH Infection Positive Samples (n = 70)
 No. %

Single Infection 42 60
Multiple Infection 28 40
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When comparing between genders, infection in males seems slight-
ly higher compared to females for all the three species of STH. This is 
contrary to our previous study (Hartini et al. 2013)2) in which females 
have a higher rate of infection (93.8%) when compared to males 
(78.7%) and another study done by Mohd Shaharuddin et al. 20185) also 
showed that female infection (51.6%) was higher than males (48.4%). 
Nevertheless, most of the previous findings proved that there were no 
significant difference between genders with reference to prevalence for 
parasitic infections, indicating there was no difference in socio-behav-
ioral activity or immune status between males and females (Al-Mekhlafi 
et al. 2006)9).

When comparing the number of students infected with STH accord-
ing to age, students at the age of 11-12 years old had the highest number 
of infection (82.8%) whereas the students at age 7-8 years old had the 
lowest number of infection (63.6%). This is contrary to a previous study 
(Hartini, et al. 2013)2) where children aged 7-9 years had a higher rate of 
infection (92.9%) compared to children aged 10-12 years (85.7%). 
However, a study done by Stephanie et al. 20147) showed that children 
aged 10-11 years old (55%) had a higher chance of being infected by 
STH than children aged 8-9 years old (40%). This is most probably due 
to the activity that they indulge into it. Upper primary students are gen-
erally more active in doing outdoor activities such as playing balls, 
swimming in the river and other physical activities. From the observa-
tion, most of the aboriginal children in that village play outdoor activi-
ties without any sandal or shoes. This may pose some risk for the chil-
dren to be infected with STH from the contaminated soil. According to 
Al-Mekhlafi et al. (2007)10), high prevalence of soil transmitted helmin-
thes among aboriginal communities are attributed primarily to their dis-
like 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 outdoor activities thus reducing 
exposure towards the external risk factors. 

In our study, single infection is much more common (60%) than 
multiple infection (40%) of STH, multiple infection is defined as when 
the stool sample contains two or more than two species of STH. Study 
done by Mohd Shaharuddin et al. 20185) yielded similar results in which 
the majority of infection were single infection (32.4%), followed by 
double infection (23.4%) and triple infection of STH (13.9%). Also sup-
porting this, is a study done in Ecuador (Moncayo et al. 2014)8) where 
the majority of infection were single infection (88.6%) and only a few 
double infection (11.4%). This is probably due to the risk factors that 
the children are exposed. Increased risk factors had caused the children 
in acquiring more than one type of infection. Some of the risk factors 
include poor sanitary hygiene, overcrowding, low socioeconomic back-
ground, environmental and cultural-behavioural factors relating to diet 
and food preparation, poor dietary intake and food availability. 
According to Rajeswari et al. 199411), 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.

Two diagnostic methods were used to detect Trichuris trichiura and 
Ascaris lumbricoides; the direct faecal smear and formalin ether con-
centration techniques, and an additional technique Harada-Mori was 
used for detecting hookworms. Our study shows that the formalin ether 
concentration technique was better at detecting Trichuris trichiura and 
Ascaris lumbricoides compared to the direct faecal smear. The Harada-
Mori technique was the best for detecting hookworms. 

CONCLUSION

In conclusion, the high rates of parasitic infections among the 
aboriginal children at SKTAR 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 anthelmintics to the children. A lot of effort will be 
required to resolve the contributory factor for the intestinal parasite 
prevalence in that area such as malnutrition, unhygienic living condi-
tions and low socioeconomic status. However, with the current progress 
on development, these problems can be resolved slowly. Emphasis 
should be given on the planning, implementation and evaluation of 
more programs to increase the economic, social and health status of 
these aborigine communities. Improving socioeconomic status, includ-
ing enhanced access to quality health care, safe water, and adequate san-
itation have the potential to significantly reducing the prevalence and 
intensity of parasitic infections among the aborigine communities in 
SKTAR 
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