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(aboriginal) School Children at a Semi Urban Setting,  
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ABSTRACT
Introduction: Soil-transmitted helminthiases (STH) is widely distributed throughout the tropics and subtropics affecting mil-

lions of people especially children. In Malaysia, STH are particularly more intense amongst the Orang Asli (aboriginal) popula-
tion.

Objective: This study was conducted to investigate the prevalence of STH amongst the Orang Asli (aboriginal) school chil-
dren at a semi-urban setting, Dengkil, Selangor, Malaysia. 

Materials & methods: Cross-sectional study was carried out among 60 volunteered aboriginal school children aged between 7 
to 12 years old. The stool specimens were collected and screened by the direct fecal smear method followed by formalin ether 
concentration technique. 

Results: The overall prevalence of STH in this population was 38.3% with the highest species being Trichuris trichiura 31.6% 
followed by Ascaris lumbricoides 16.6% and hookworm 11.6%. Single species dominated the infection at 52.2% followed by dou-
ble infection at 30.4% and triple infection at only 17.4%. Female students showed higher prevalence than the males at 48.6% 
and 24% respectively. The formalin ether sedimentation technique was much superior than the direct fecal smear method in the 
detection of STH cases. 

Conclusion: Despite being more urban and living closer to the city, this Orang Asli community still demonstrates high preva-
lence of STH infection. Continuous health promotion and education especially on proper hygiene and sanitation could help 
reduce the infection rate in this aboriginal community. 
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INTRODUCTION

Soil-transmitted helminthiasis contributes to high anemia rates 
among children worldwide especially in the third world countries 
(Pullan et al. 2014). Ascariasis, trichuriasis and hookworm infections 
are the most common intestinal parasitic infections causing a major sig-
nificant health issues particularly amongst the rural communities in 
Malaysia. The prevalence is worse in the very low-income groups that 
include Orang Asli and communities from rural poor villages, estates 
and squatter areas (Norhayati et al. 1997).

In Malaysia, most studies on parasitic infection including STH had 
been carried out amongst the Orang Asli population living in rural areas 
or near the jungle fringes. Unbeknownst to many, there are Orang Asli 
communities living very close to the city and developed places such as 
those in Gombak, Bukit Lanjan, Dengkil and Cyberjaya. In this study, 
the Orang Asli population being studied live in a more urban setting 
much closer to the city within 10 km radius of the Kuala Lumpur 
International Airport (KLIA), the gateway to Malaysia. As such, they 
enjoy better facilities such as good transportation, potable water, elec-
tricity and others. We report our survey on parasitic worm infection in 

an aboriginal primary school at Dengkil which is located very closely to 
the Kuala Lumpur International Airport (KLIA).

MATERIALS  AND  METHODS

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

Bukit Tampoi, Dengkil (an aboriginal type primary school), in the state 
of Selangor located within 10km radius of KLIA. 60 Orang Asli 
(aboriginal) students aged between 7 - 12 years old participated in this 
study and were screened for worm infection by faecal sample examina-
tion using the direct faecal smear followed by formalin ether concentra-
tion techniques. Of the 60 participants, 35 were female students and 25 
males. All students were of aborigine ethnicity from the Temuan tribe. 
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Faecal Examination
The stool samples were examined by using two techniques; Direct 

faecal smear & Formalin-ether concentration. 

RESULTS

23 out of 60 samples were found positive for at least one type of 
STH giving an overall prevalence of 38.3%. (Table 1). The most com-
mon species causing the infection amongst the aboriginal students was 
Trichuris trichiura 31.6% followed by Ascaris lumbricoides 16.6% and 
hookworm 11.6% as shown in Table 2. From the 23 positive samples, 12 
were of single species infection (52.2%), 7 were double infection 
(30.4%) and 4 were of triple infection (17.4%) as shown in Table 3. 

Based on the diagnostic techniques used, the formalin ether concen-
tration technique had a much better detection of Trichuris trichiura 
(84.2%), Ascaris lumbricoides (90%) and hookworm (100%) compared 
to the direct faecal smear with only 52.6%, 70% and 57.1% respectively 
(Table 4).

Female students seem to have a higher rate of STH infection at 
48.6% compared to males 24% as shown in Table 5. 

DISCUSSION

Despite living in a more urban setting and closer to mordernization, 
this Orang Asli community still demonstrates high prevalence of STH 
infection which warrants further attention. Although the overall preva-
lence rate of 38.3% is not as high as in those living in rural areas at 90% 
by Norhayati et al. 1997 and more recently 74.1% by Nantha Kumar & 
Mohamed Kamel (2019), it is by most standards unacceptable. The 
polyparasitism picture with a predominance of trichuriasis concurs with 
similar works in other parts of the country (Nantha Kumar & Mohamed 
Kamel, 2019; Norhayati et al. 1997; Elyana et al. 2016; Aini et al. 
2007). This trichuriasis predominance was not seen in earlier surveys 
(Dunn, 1972) which saw a hookworm predominance.

Crompton & Savioli (1993) reported that the prevalence and inten-
sity of Ascaris lumbricoides and Trichuris trichiura infections may 
increase among the rural populations who are migrating to urban and 
suburban settings owing to the favourable conditions for transmission. 
Unlike these people, the Orang Asli of Dengkil did not really migrate 
from rural to urban area. They had been there even before this area was 
developed and modernized.

In our study, single infection is more common than multiple infec-

tion of STH, multiple infection is defined as when the stool sample con-
tains 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 children in acquiring more than one type of infections. Some 
of the risk factors include poor sanitary hygiene, overcrowding, low 
socioeconomic background, environmental and cultural-behavioural 
factors relating to diet and food preparation, poor dietary intake and 
food availability. 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.

When comparing between genders, percentage of female students 
who got infected were higher compared to males 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 preva-
lence for parasitic infections, indicating there was no difference in 
socio-behavioral activity or immune status between males and females 
(Hesham Al-Mekhlafi et al. 2006).

Two diagnostic methods were used to detect the ova of STH; the 
direct faecal smear and formalin ether concentration techniques. Our 
study showed that the formalin ether concentration technique was the 
better technique for detecting STH infection. The high prevalence of 
STH infection showed that there was not much improvement in the 
problems of intestinal parasitic infections among the aborigine commu-
nities in Malaysia. Majority of the aboriginal children observed, tended 
to be careless about their personal hygiene and this may contribute to 
the risk of acquiring parasitic infections. 

CONCLUSIONS

The prevalence of STH amongst the aboriginal children is still very 
high, indicating that these children are still exposed to the many risk 
factors that influence the spread of the parasite via faecal-oral route. 
Therefore, in order to control the infection, it is necessary to promote 
health awareness and good hygiene practices especially in school chil-
dren. Urgent consideration should therefore be given to improving sani-
tation in deprived urban areas and to treating periodically these popula-
tions to reduce the worm burden, especially in school-age children.
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Table 1. Overall Prevalence of STH among Aboriginal children at 
Dengkil

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

 60 23 38.3

Table 3. STH according to types of infection amongst School 
children at Dengkil

 Types of infection No. positive for  No. positive Prevalence 
  STH (n = 23)  (%)

 Single   12 52.2%
 Double  7 30.4%
 Triple  4 17.4%

Table 5. Prevalence of STH according to Gender
 Gender Number checked Number infected Prevalence (%)

 Male 25 6 24
 Female 35 17 48.6

Table 2. STH according to species amongst School children at 
Dengkil

 Species  No. examined No. positive Prevalence (%)

 TT 60 19 31.6%
 AL 60 10 16.6%
 HW 60 7 11.6%

       TT --- Trichuris trichiura

       AL --- Ascaris lumbricoides

       HW --- Hookworm

Table 4. Detection of STH according to Diagnostic Techniques
Diagnostic Techniques Trichuris  Ascaris  Hookworm
 trichiura lumbricoides N = 7 (%)
 N = 19 (%) N = 10 (%)

Direct Faecal Smear 10 (52.6) 7 (70) 4 (57.1)
Formalin ether  16 (84.2) 9 (90) 7 (100)
concentration 
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