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ABSTRACT
The prevalence of helminthiasis on primary school children in Indonesia is high, around 40-
60%. This study aims to assess the impact of treatment and predictors of soil-transmitted 
helminth (STH) infections at 3 months after treatment. Population of this study was 
students of a primary school in Kokap (Sekolah Dasar Negeri/SDN Gunung Agung), Kulon 
Progo, Yogyakarta, determined based on the inclusion and exclusion criteria (n = 65). 
Stool samples examined using Kato Katz method. Students infected with STH were given 
appropriate treatment and stool samples were collected again to determine cure rate (CR) 
and egg reduction rate (ERR) at 2 week post-treatment and at 3 months post-treatment 
to determine incidence of re-infection, new infection or failed treatment. Information 
on personal hygiene and sanitation were collected by interview with students of SDN 
Gunung Agung. Treatment with pyrantel pamoat was effective against hookworm and 
Ascaris lumbricoides with CR of 100% and ERR of 100% while treatment with albendazol 
was ineffective against Trichuris trichiura (CR = 12.8%, ERR = 62.4%) though the 
Wilcoxon test for T. trichiura  showed a significant reduction egg count (epg) before and 
2 week after treatment (p<0.05). The overall infection rate at 3 months after treatment 
was 35.4% with cases of re-infection, new infection and untreated cases. This result was 
not significantly different with infection rate before treatment (p>0.05). The existence of 
double infection before treatment showed p value <0.05 (OR = 2) with the prevalence of 
STH infections 3 months after treatment. Bivariate analysis between personal hygiene and 
environmental sanitation with the prevalence of STH infections 3 months after treatment 
was obtained p value >0.05. Presence of re-infection, new infection and untreated cases 
confirms that an integrated approach is necessary to control STH infection in Kokap, 
Kulon Progo, Yogyakarta. 
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ABSTRAK
Angka kecacingan anak-anak sekolah dasar di Indonesia masih cukup tinggi berkisar 
antara 40 - 60%. Penelitian ini bertujuan untuk mengevaluasi pengobatan yang diberikan 
dan mengetahui faktor yang berpengaruh terhadap infeksi soil-transmitted helminth (STH) 
3 bulan paska pengobatan.  Populasi pada penelitian ini adalah siswa Sekolah Dasar (SD) 
Negeri Gunung Agung, Kulonprogo, Yogyakarta yang dipilih berdasarkan kriteria inklusi 
dan ekslusi (n = 65). Sampel feses diperiksa menggunakan metode Kato Katz. Siswa 
yang mengalami infeksi STH kemudian diberikan pengobatan yang sesuai dan sampel 
fese diperiksa lagi untuk mengetahui cure rate (CR) dan egg reduction rate (ERR) pada 2 
minggu setelah pengobatan dan 3 bulan paska pengobatan untuk mengetahui kejadian 
reinfeksi, infeksi baru maupun gagal pengobatan. Wawancara langsung dilakukan 
untuk mendapatkan informasi tentang higiene personal dan sanitasi lingkungan rumah. 
Pengobatan pirantel pamoat cukup efektif untuk mengobati infeksi hookworm dan A. 
lumbricoides dengan CR dan ERR sebesar 100%, sedangkan  albendazol kurang efektif  
untuk infeksi T. trichiura  (CR=12,8% dan ERR= 62,4%). Walaupun demikian, penurunan 
rerata hitung telur T.trichiura sebelum pengobatan dan 2 minggu setelah pengobatan 
menunjukkan adanya perbedaan yang signifikan (p<0,05). Prevalensi infeksi STH 3 bulan 
setelah pengobatan  sebesar 35,4% yang terdiri dari kasus reinfeksi, infeksi baru dan 
gagal pengobatan. Hasil ini tidak menunjukkan perbedaan yang bermakna dengan angka 
infeksi sebelum pengobatan (p>0,005). Hubungan antara adanya infeksi ganda dengan 
prevalensi infeksi STH 3 bulan setelah pengobatan menunjukkan p<0,05 (OR=2). Analisis 
bivariat antara higiene perorangan dan sanitasi lingkungan dengan prevalensi infeksi STH 
3 bulan setelah pengobatan didapatkan p>0,05. Adanya kasus reinfeksi, infeksi baru dan 
gagal pengobatan menunjukkan perlunya pendekatan yang terintegrasi dalam mengontrol 
infeksi STH di Kokap, Kulon Progo, Yogyakarta.

Keywords: soil-transmitted helminth – anthelminthics - cure rate - egg reduction rate - 
reinfection 

INTRODUCTION

Soil-transmitted helminth (STH) infections 
occur in many developing countries especially 
among communities in rural area.1 Despite many 
control programmes implemented by public 
and private sectors, the prevalence of STH 
infection is high in Indonesia. Prevalence of 
STH on primary school children in Indonesia 
is around 40-60%.2 Soil-transmitted helminth 
reinfection is closely related to the continuous 
exposure to the source of infection in the 
communities. Previous studies reported that 
STH reinfection occured as early as 2 months 
after deworming3,4 and STH reinfection 
rate was reported high due to the source of 
infection in the communities.5

Transmission of STH infection occurs 
through contact with the contaminated soil 

(hookworm) or the consumption of food 
contaminated with of infective eggs of 
helminths (A. lumbricoides dan T. trichiura).6 
Another important factor that affect the 
transmission of STH according to Hoa et al.7 
is indirect transmission through hands or nails 
contaminated with STH eggs, particularly for 
children that have soil contact during their 
play time. 

The STH infections reported from a rural 
area in Kokap Sub District, Kulon Progo 
District, Yogyakarta in 2009 showed that 
the prevalence of helminthic infection was 
around 21% for the first grade students in 25 
primary schools in Kokap I Primary Health 
Center.8 In 2011, the prevalence in 4 primary 
schools observed was ranged from 17-30%.9 
At the end of 2012, the highest prevalence of 
STH infection was  reported from Gunung 
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Agung Primary School i.e. around 29%. 
Post-treatment evaluation for anthelminthic 
treatment following STH treatment program 
has not been studied at this Primary Health 
Center. This study aims to assess the impact 
of treatment and predictors of  STH infection 
at 3 months after treatment.

MATERIALS AND METHODS

Population of this study was students of 
a primary school, Kokap, Kulonprogro (SDN 
Gunung Agung). Total sampling (n = 65) was 
used in concordance with the Kokap I Primary 
Health Center programs. This research was 
carried out for 4 months at the end of May to 
September 2013. All students were required 
to collect a stool samples for being examined 
with Kato Katz method.10 Slides were 
examined under a light microscope (40-100 
magnification) and the number of helminth 
eggs per gram of stool (epg) was recorded 
separately for each parasite.

Students infected with STH were given 
appropriate treatment and asked to collect 
stool samples again to determine the cure rate 
(CR) and egg reduction rate (ERR) at 2 weeks 
and at 3 months post-treatment to determine 
the incidence of reinfection, new infection 
or failed treatment. Single dose of pyrantel 
pamoate (10 mg/kg) was given for treatment 
for hookworm and A. lumbricoides infection, 
while single dose albendazole (400 mg) for T. 
trichiura infection.11 The CR and ERR were 
calculated using the formulated below5 :

This study was conducted with an 
approval by the Ethics Committee of Medicine 
and Health Research, Faculty of Medicine, 
Universitas Gadjah Mada, Yogyakarta. 

RESULTS 

TABLE 1 shows demographic characteristics 
of study subjects. Subject gender was equally 
balance, with age ranges from 7 to 13 years old. 
Parents’ educational level was relatively low 
(illiterate to elementary level). 

TABLE 1. Demographic characteristics of primary 
school students in Kokap, Kulon Progo, 
Yogyakarta 

Characteristis n %
Sex
Boys 35 53.8
Girs 30 46.2
Age (years)
7 5 7.4
8 10 15.4
9 21 32.3
10 6 9.2
11 7 10.8
12 13 20.0
13 3 4.6
Parent’s education
Graduate 0 0
Secondary schools 12 18.5
Elementary or illiterate 53 81.5
Total 65 100

Twenty eight out of 65 participants 
(43.1%) were identified having STH 
infections at pre-treatment interval. At 3 
months after anthelminthic treatment, the 
prevalence of STH infection was 35.4%. The 
STH infections were both single and mixed 
infections. The most dominant type was a 
single infection of T. trichiura (TABLE 2). 
The results of examination also indicated that 
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the intensity of STH infections was mostly 
relatively light infections. No significant 
difference was observed between the STH 
infection rate before and at 3 months after 
treatment   (p>0.05) (TABLE 3).

TABLE 2.  Infection rate of STH at pre-treatment 
and 3 months post-treatment intervals at 
a primary school in Kokap, Kulon Progo, 
Yogyakarta (May-September 2013)

STH infections pre-treatment
(%)

3-month-
post-

treatment
(%)

Total 43.1 35.4
A. lumbricoides (A. l) 7.1 8.7
T. trichiura (T. t) 64.3 60.9
A. l + T. T 21.4 13.0
T. t + hookworm (Hw) 7.1 8.7
A. l + T. t + Hw 0 4.3

3 months post-treatment
Total p

Positive Negative

Pre-treatment 
Positive 18 10 28

0.302
Negative 5 32 37

Total 23 42 65

TABLE 3. McNemar analysis for result of infection rate of soil-transmitted 
helminth at pre-treatment and 3 months post-treatment intervals at a 
primary school students in Kokap, Kulon Progo, Yogyakarta (May-
September 2013) 

Students infected with STH on pre-
treatment examination were treated with 
anthelminthic drugs by the Primary Health 
Center. Two weeks after treatment, the students 
were asked to collect the stool samples for 
evaluation of treatment by calculating the 
cure rate (CR) and egg reduction rate (ERR). 
The CR and ERR were 100% for hookworm 
and A. lumbricoides infentions treated with 
pyrantel pamoat while albendazol for T. 
trichiura infection gave 12.8% CR and 62.4% 
ERR (TABLE 4). Nevertheless, the Wilcoxon 
test for T. trichiura in this study showed there 
was significant reduction egg count (EPG) 
before and 2 week after treatment (p<0.05). 
Perhaps, the decreasing ability to lay eggs 
in T. trichiura might be due to the declining 
number of adult worms after treatment.

TABLE 4.  The CR and the ERR of STH at 2-weeks-posttreatment at a primary school in 
Kokap, Kulon Progo, Yogyakarta (May-September 2013)

Types of STH
Pre-treatment 2 weeks post-treatment

CR (%) ERR (%)
Mean (epg) Mean (epg)

A. lumbricoides 22,383.4 0 100 100
T. trichiura 581.8 219 12.8 62.4
Hookworm 792 0 100 100

  
Note: epg (eggs per gram of faeces)
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TABLE 5. Infection rate of  types of STH at 3- months  post treatment at a primary 
school in Kokap, Kulon Progo, Yogyakarta (May-September 2013)

3-months-posttreatment
A. lumbricoides T. trichiura Hookworm

n % n % n %
Reinfected cases 2 33.3 1 4.8 0 0
New cases 4 66.7 3 14.3 3 100
Untreated cases 0 0 17 81 0 0
Total 6 100 21 100 3 100

The 3-months-STH infections after treat-
ment were divided into 33.3% re-infected 
cases and 66.7%, new cases in A. lumbricoides 
infection, while all of hookworm infections 

(100%) were new cases. On the other hand, T. 
trichiura infection also gave  4.8% reinfection 
cases, 14.3% new cases and 81% untreated 
cases (TABLE 5).

Some variables in this research were 
analyzed using Chi Square test to determine 
the incidence of infection within 3 months 
after treatment. Independent variables 
being analyzed were previous infection 
characteristics, personal hygiene, and water 
supply/ sanitation.

According to TABLE 6, it could be seen 
that all subjects who were suffering from 
multiple infection, 8 cases, also tested positive 
3 months after treatment. Ten of 20 subjects 
with single previous infection (50%) still 

tested positive 3 months after treatment. The 
result of Chi-square test for this variable were 
p<0.05 which means that there are statistically 
significant correlation between the number of 
species in previous STH infection with the 
prevalence of STH infection 3 months after 
treatment. Odds ratio (OR) were 2.00 which 
means that the prescence of more than 1 types 
of previous STH infection has 2 times more 
risk of recurent STH infection 3 months after 
treatment.

TABLE 6. Bivariate analysis of previous infection characteristics (pretreatment) and prevalence of 
STH infection 3 months after treatment at primary school students in Kokap, Kulon Progo, 
Yogyakarta (May-September 2013) (n=28)

Variable
positive negative Total 

p OR 95%CI
N % N % N %

Previous STH 
infection

multiple 8 100 0 0 8 100
0.025 2.00 1.30-3.10

single 10 50 10 50 20 100
Total 18 10 28
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TABLE 7.   Bivariate analysis of personal hygiene and prevalence of STH infection 3 months after treatment at 
primary school students in Kokap, Kulon Progo, Yogyakarta (May-September 2013)

Variable
n

Positive negative       Total
p OR 95%CI

% n % n %

Hand washing 
before eating

No 2 50 2 50 4 100 0.570 2.56 0.31-20.1
With water only 12 41.4 17 58.6 29 100 0.277 1.8 0.62-5.25
With water and soap 9 28.1 23 71.9 32 100 0.826 Ref.

Defecation site
ground 0 0 2 100 2 100

0.536 1.58 1.31-1.90
toilet 23 36.5 40 63.5 63 100

Hand wshing 
after toilet

No 1 25 3 75 4 100 1.000 0.67 0.63-7.00
With water only 8 42.1 11 57.9 19 100 0.509 1.46 0.48-0.43
With water and soap 14 33.3 28 66.7 42 100 1.000 Ref.

Habit of playing 
with soil

Yes 17 32.7 35 67.3 52 100
0.518 0.57 0.17-1.95

No 6 46.2 7 53.8 13 100

Hand and foot 
washing after 
playing

No 4 40 6 60 10 100 0.664 2.00 0.37-11.0
With water only 15 38.5 24 61.5 39 100 0.340 1.88 0.55-6.90
With water and soap 4 25 12 75 16 100 0.604 Ref.

Using footwear
No 6 31.6 13 68.3 19 100

0.680 0.79 0.25-2.46
Yes 17 37 29 63 46 100

Habit of biting 
nails

No 3 25 9 75 12 100
0.515 0.55 0.13-2.28

Yes 20 37.7 33 62.3 53 100
Habit of  cutting 
nails

> once weeks 8 47.1 9 57.9 17 100
0.241 1.96 0.63-6.06

Once week 15 31.3 33 68.8 48 100
Nails condition Dirty 13 41.9 18 58.1 31 100

0.292 1.73 0.62-4.84
Clean 10 29.4 24 70.6 34 100

Total 23 42 65

TABLE 8.  Bivariate analysis of water supply, sanitation and prevalence of STH infection 3 months after treatment 
at primary school students in Kokap, Kulon Progo, Yogyakarta (May-September 2013)

Variabel Kategori
Positif Negatif Total

p OR 95%CI
n % n % n %

Source of drinking 
water

River 7 29.2 17 70.8 24 100
0.422 0.64 0.29-1.90

Well 16 39 25 61 41 100

Types of floor
Ground 14 43.8 18 56.3 32 100

0.165 2.07 0.74-5.85
Cerami 9 27.3 24 72.7 33 100

Toilet in house
No 0 0 2 100 2 100

0.536 1.58 1.3-1.9
Yes 23 36.5 40 63.5 63 100

Total 23 42 65
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According to bivariate analysis personal 
hygiene and water supply and sanitation 
factors being studied in this research had p > 
0.05 (TABLE 7 and 8).

DISCUSSION

The overall infection rate observed in 
this study was higher than another study 
conducted in a primary school in Jakarta 
(11.5%), an urban area in Indonesia.12 The 
result showed the infection rate after treatment 
(35.4%) failed to achieve the expected goals 
less than 20% in 2015. Single infection of T. 
trichiura was the predominant group detected 
in the target population. The kinds of parasites 
found are not always homogeneous and varied 
according to geographical locations.13 The 
solid clay soil predominant in Kokap area 
was a suitable factor for the development 
of life cycles of soil-transmitted helminth 
particulary A. lumbricoides and T. trichiura 
while hookworms prefer sandy soil for the 
aeration larval development.14 The warm 
climate in this area was also a supporting 
factor in the development of STH, especially 
for embryonation of STH eggs.15

The decrease of infection rate after 
antihelmintic treatment showed no 
significantly different result. The control 
program of STH conducted on primary students 
of  SDN Gunung Agung to reduce the number 
of STH infected students is not yet practical. 
The results were different from previous 
study on early school students, Paseban Pagi 
Jakarta which showed a significant decrease 
in infection rates (p<0.05) at 6 months after 
treatment.12 This observed difference might 
be due to the function of health education 
in addition to the anthelminthic treatment. 
Soil-transmitted helminth treatment for 
eradication programmes followed by a long-
term programmes of health education related 

to personal hygiene and environmental 
sanitation are needed in endemic areas.16 

The new infection and re-infection showed 
that the transmission of STH infections was still 
present in the environment or neighborhood 
of the Kokap primary school children. This 
situation is similar to what has been reported 
in the aboriginal school children in Malaysia.3 
Although the treatment of hookworm and A. 
lumbricoides infections was effective, source 
of infection and the inappropriate behavior 
might maintain transmission chain. In T. 
trichiura infection, untreated cases can also 
be a source of infection for both the individual 
and for others in the vicinity. 

The results of this study indicate that 
single dose of pyrantel pamoate 10 mg/
kg body weigth was effective in treating A. 
lumbricoides and hookworm infections, while 
single dose of albendazole 400 mg had a low 
efficacy to treat T. trichiura infections in 
this area. Similar results have been observed 
in previous studies where CR albendazole 
treatment for T. trichiura infection of 10-77% 
and CR pyrantel pamoat for A. lumbricoides 
and hookworm infection of 38-88% and 81-
100%, respectively.17  The results in this study 
were higher than previous studies which 
showed ERR of albendazole for T. trichiura 
infection only by 24.8%.18  Compare to 
other STH, T. trichiura infection was more 
difficult to treat19 although with light intensity 
particularly in endemic countries with high 
incidence of reinfection.20 Perhaps, the part 
of its body that strongly embedded in the 
intestinal lumen wall is contributed to this 
situation.21

Currently there is not a drug that has 
a high effectiveness for T. trichiura with a 
single dose, but there are several other studies 
that show a repetition of two or three doses 
of albendazole proved to be more effective 
than a single dose.22,23 Either a single dose 
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treatment of albendazole or mebendazole 
that was given every 3 months will provide 
a better effect in reducing the prevalence 
and intensity of STH infections in children.13 
The World Health Organization recommends 
periodic drug treatment (deworming) to all  
children living in endemic areas with once a 
year when prevalence of STH infections in 
the community is over 20% and twice a year 
when the prevalence of STH infections in the 
community is over 50%.24

All children who were suffering from 
more than one type of STH infection before 
treatment, still tested positive 3 months after 
treatment. Chi-square analysis showed p 
value <0.05, which means that there was 
statistically significant correlation between 
the amount of previous STH infection with 
the occurrence of STH infection 3 months 
after treatment for primary students of SDN 
Gunung Agung, Kokap. Odds Ratio were 
2, which means that subjects who had more 
than 1 types of previous STH infection had 2 
times more risk of reccurent STH infection 3 
months after treatment. This results showed 
that children who suffered from more than one 
type of previous STH infection, has more risk 
factor, hence they are more prone to reccurent 
infections even after treatment. 

This research assessed water supply 
and sanitation through 3 variables i.e. daily 
source of water, types of housing tiles, and the 
availability of lavatory/toilet. Most respondents 
used water from well as daily source of water, 
eventhough some still use water from springs 
and rivers.  Chi-square analysis showed p 
value > 0.05, which means that there were no 
statistically significant correlation between 
water source and the occurence of STH 3 
months after treatment. This result was in line 
with a research reported by Damanik25, but 
different with that reported by Alemu et al.26 
which showed that source of water correlated 

with STH infection incident. Although clean 
water source was available, inadequate water 
supply during the  study period might affect 
the correlation. This study also found no 
statistically significant correlation between 
lavatory/toilet availability with the occurence 
of STH infection after treatment. Having 
no own lavatory at home did not mean 
that children were STH infected. Perhaps, 
utilization of lavatory might contribute more 
to STH infection rather just the ownership. 
Another study at school children in Mataram, 
Nusa Tenggara Barat, Indonesia also showed 
no statistically significant correlation between 
environmental sanitation with the prevalence 
and intensity of STH infection27 which might 
be influenced by the existence of intensive 
health promotion. 

No correlation between personal hygiene, 
environmental sanitation and STH might be 
influenced by some factors that could not 
covered in this study e.g. personal hygiene 
of other age groups. Toddler and adults that 
did not included in this study might contribute 
a factor that cause persisting source of 
infection in this school children environment 
particularly when open defecation is still a 
common practice. Another factor that need to 
be explored is possibility of contaminated soil 
around housing areas by STH eggs as source 
of persistence infection.28 

CONCLUSIONS

Anthelmintic treatment is effective on 
hookworm and A. lumbricoides infections, 
shown by CR and ERR but not for T. trichiura 
infection. Re-infection and treatment failure 
detected after 3 month treatment at the 
schoolchildren of SDN Gunung Agung, Kokap 
and low effectiveness of treatment against T. 
trichiura infection demands consideration of 
alternative treatment approaches. Periodic 
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treatment in this area is necessary to interupt 
the transmission of STH. 
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