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ABSTRACT
Introduction: Hookworm infestation is one of the most common intestinal parasitic infections which cause anemia and mal-

nutrition, mainly affecting those with poor socioeconomic status. Hookworm infection is still widely prevalent among aborigines 
in Malaysia.

Objective: This study was conducted to investigate the prevalence of hookworm infestation among the Orang Asli (aborigi-
nal) children at Pos Lenjang, Pahang, Malaysia

Materials & methods: Cross-sectional study was carried out among 71 volunteered aboriginal children aged between 1 to 12 
years old (31 boys and 40 girls). The stool specimens were collected and screened for hookworm ova by the direct faecal smear 
method followed by formalin ether concentration technique. 

Results: The overall prevalence of hookworm infestation in this population is 14.1%. The highest infection rate was observed 
in school children aged between 7 - 12 years (24.3%) with males (19.4%) dominating over females (10%). The formalin ether 
concentration technique had shown a higher percentage of detection (90%) for hookworm ova as compared to the direct faecal 
smear (20%).

Conclusion: Hookworm infestation among the aboriginal children at Pos Lenjang, Pahang 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 this infection.
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INTRODUCTION

Human hookworm disease is a common helminth infection that is 
predominantly caused by the nematode parasites Necator americanus 
and Ancylostoma duodenale. Hookworm infection is acquired through 
skin exposure to larvae in soil contaminated by human faeces. 
According to De Silva et al. 20031), there is an estimated 740 million 
hookworm infection worldwide. Symptoms of hookworm infestation 
can range from being asymptomatic to having anaemia and malnutrition 
(Stoltzfuz et al., 1997)3). 

Historically, hookworm infestation has disproportionately affected 
the poorest among the least-developed nations, largely as a consequence 
of inadequate access to clean water, sanitation, and health education 
(WHO, 2018)4). Therefore, aborigines in our country especially the chil-
dren are particularly susceptible and typically have the largest number 
of intestinal infection. Previous study has demonstrated that infections 
caused by intestinal parasites are still prevalent among aboriginal chil-
dren with 87.4 percent were positive for one or more parasites in chil-
dren aged between 7 to 9 years old (Hartini et al., 2013)2). The aim of 
this study is to evaluate the prevalence of hookworm infection amongst 
the aboriginal school children at Pos Lenjang, Pahang. 

MATERIALS  &  METHODS

Subject and Study Area
A cross-sectional study was conducted at Pos Lenjang, an aboriginal 

settlement in Pahang, situated about 320 km from Kuala Lumpur (figure 
1). The Orang Asli (aborigines) are from the Semai tribe and the village 
comprises a very small population. Most of the houses were built on 
stilts, with bamboo and wood. There were basic amenities such as elec-
tricity (solar energy) and community standpipes for water supply but no 
toilets were provided for the families in this village. Stool containers 
were distributed to the children aged 1-12 years old in the village and 
primary school. Each faecal container was labelled with the name, age, 
sex of the participant and sampling location. The faecal samples were 
collected on the next morning and brought back to the operation centre 
for parasitological examination. Seventy one children (31 males and 40 
females) participated in this study. The subjects' particulars together 
with the results of the faecal examinations were recorded. Each faecal 
sample was subdivided into two portions: one portion was unfixed 
(fresh sample) and the other was fixed with 10% formalin. Both types of 
samples were examined for the presence of hookworm eggs. The fresh 

   C   2019 Japan Health Sciences University
             & Japan International Cultural Exchange Foundation



Adli M. N. et al.492

samples were screened immediately in the field using the direct smear 
technique. Meanwhile the formalin-fixed samples were examined later 
using the formalin-ether concentration technique at the Parasitology 
Laboratory, Universiti Kebangsaan Malaysia.

RESULTS

71 stool samples were collected and examined by the direct smear 
and formalin ether concentration techniques. Of the 71 stool samples, 10 
(14.1%) were found to be positive with hookworm (table 1). The chil-
dren were classified into two age groups which were preschool (those 
aged 1-6 years old) and school aged (7-12 years old). 

Table 2 shows that there is a higher rate of infection amongst the 
school aged children (24.3%) as compared to those who are in the pre-
school (2.9%). Males have a higher rate of hookworm infection (19.4%) 
compared to females (10.0%) as shown in table 3.

When comparing different diagnostic techniques, the formalin ether 
concentration method has a much higher sensitivity in detecting hook-
worm ova (90%) compared to direct faecal smear method (20%) as 
shown in table 4.

DISCUSSION

As shown in our study, hookworm infection is still significant espe-
cially among the aborigines. 14.1% of the participants were found to be 
positive for hookworm infection despite the fact that only a single stool 
specimen from every participant was used for the test. This was a much 
higher rate of infection when compared to previous study by Anuar et 
al. in 20147) which only recorded 7.4%. A study done in Dengkil, 
Selangor (Norhayati et al., 1997)6) showed the infection rate of hook-
worm was much higher (23.6%), however a more recent study in 

Selangor (Al-Meklafi et al, 2006)5) showed that the infection rate was 
even higher at 37.0%. The high prevalence of infection shown in the 
present study, reflects that there is not much improvement in the prob-
lems of intestinal helminth infections among Orang Asli communities in 
Malaysia. 

According to Wani et al., 20098) a possible reason for the high infec-
tion rate was due to poor socioeconomic status and especially if there 
were the lack of access to safe water supply, poor sanitation facillities, 
poor personal hygiene practices and large family members. The Orang 
Asli's activities, basic amenities and environmental conditions at Pos 
Lenjang were observed to support the findings of this study. Most of the 
residents have a poor socioeconomic background and they lived by 
farming, hunting, fishing and trading forest product. Normally, they 
have large family members who lived in single-roomed houses. The 
children who lived in overcrowded households with unhygienic sur-
roundings, may predispose them to helminthic infections transmitted via 
faecal-oral route. Majority of the Orang Asli children were observed to 
be careless about personal hygiene and health promoting practices 
which might contribute to the risk of the children acquiring infection 
with hookworm. This behaviour can be seen based on their poor appear-
ance such as dirty clothes and unclean bodies including their fingernails. 
They failed to wash their hands thoroughly with soap and water before 
eating or after defecating. They also tend to consume contaminated food 
such as unwashed vegetables and fruits.

When comparing between different age groups, school children 
have a higher rate of infection (24.3%) as compared to those in pre-
school (2.9%). This, contradicts the findings by Anuar et al., 20147) 
where their result showed that the infection rate was higher in those who 

Figure 1. Map of Pos Lenjang, Pahang

Table 1. Prevalence of Hookworm infection among 
Aboriginal children at Pos Lenjang, Pahang 

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

 71 10 14.1

Table 2. Prevalence of Hookworm Infection according to 
Age groups

 Age  No. of student  No. of positive  Prevalence 
  examined cases (%)

 Preschool 34 1 2.9
 (1-6 yrs)
 School aged  37 9 24.3
 (7-12 yrs)

 Total 71 10 14.1

Table 3. Prevalence of Hookworm infection according to 
Gender

 Male Female
 N = 31 (%) N = 40 (%)

Hookworm 6 (19.4) 4 (10.0)
Table 4. Detection of Hookworm by Direct faecal smear and 

Formalin ether concentration technique 
Diagnostic Techniques Hookworms N = 10 (%)

Direct Smear 2(20)
Formalin ether concentration technique 9(90)
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were more than 15 years old (4.8%) than those who were less than 15 
years old (2.6%). However a study done in Ghana (Debbie et al., 
2013)14) is in parallel with our finding in which the result shows that 
children less than 8 years old have a lower infection rate (24.3%) com-
pared to children aged 8-11 years old (75.6%). This is most probably 
related to the activity that they indulge into it. Upper primary students 
are more active in doing outdoor activities such as playing balls, swim-
ming in the river and other physical activities. From our observation, 
most of the aboriginal children in that village play outdoor activities 
barefooted. This may pose some risk for the children to be infected with 
soil transmitted helminthes (STH) from the contaminated soil. 
According to Al-Mekhlafi et al. (2007)9), high prevalence of STH 
among aborigine communities are attributed primarily to their dislike 
for wearing shoes and the defecation habits of children, where they usu-
ally performed in close proximity to their dwellings. Besides that, swim-
ming 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 and they usually play in 
the balcony or in the house. This reduces the exposure towards the 
external risk factors. 

In our study, males have a higher infection rate (19.4%) when com-
pared to females (10.0%). A similarly study done in Thailand 
(Jiraanankul et al., 2011)10) showed that males have a higher infection 
rate (9.9%) when compared to females (9.1%). However, result in a pre-
vious study by Anuar et al., 20147) showed that females have a higher 
infection rate (9.1%) than males (7.5%). Nonetheless, all of the studies 
done showed that there was no statistical significance in infection rate 
between genders. Our previous study in 200113) showed that the preva-
lence of hookworm was highest among the pre-school and primary 
school children at Pangsoon, Selangor where hookworm recorded a 
prevalence of 44.65%.

Two diagnostic methods were used to detect hookworm eggs by 
direct faecal smear and formalin ether concentration technique. In our 
study, formalin ether concentration technique was more sensitive (90%) 
in detecting hookworm when compared to direct faecal smear (20%). 
Similar to a study done in Africa (Ikpeze et al., 2018)11) the formalin 
ether concentration technique showed better detection (24.2%) of 
Entamoeba histolytica when compared to direct faecal smear (11.6%). A 
study done in Nigeria (Sheyin et al., 2013)12) also supports that formalin 
ether concentration technique has a higher detection rate (65%) than 
direct faecal smear (35%).

CONCLUSION

In conclusion, the present study showed high prevalence of hook-
worm infection and it still remains as one of the major public health 
problems amongst the aboriginal community, especially children. This 
calls for a well-planned control measures, including regular deworming 
of all children using effective broad spectrum antihelminthics and provi-
sion of food supplements (including vitamins and minerals) for the chil-
dren. Meanwhile, improvement of socioeconomic status and environ-

mental sanitation should be the important agenda to be considered in the 
design of long term soil transmitted helminthiases control strategies in 
endemic areas. Furthermore, health education programme should be 
included in control measures to create awareness about health and 
hygiene in this population.
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