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ABSTRACT
Introduction: Soil-transmitted helminths (STHs) are the most common nematodes that infect human, especially children who 

live in tropical climates, particularly Indonesia. The frequency of anthelmintics administration depends on the burden of STHs 
in each area. Several studies showed residual infections despite twice yearly antihelmintic administration. 

Objective: To compare STH residual infection after treatment with albendazole for two and three times a year in primary 
school children. Methods: This was an open-label randomized clinical trial. The children were divided into two groups receiving 
either two or three times albendazole a year. All subjects were followed longitudinally for one year. Chi-squared statistical analy-
sis was done to compare residual infections, whereas paired t-test was used to compare eggs per gram (epg). 

Result: There were 330 from 834 children with STH infections. There was a decrease in infection rate from 38.2% to 21.8% 
after the administration of albendazole as a single dose for three times a year with reduce A. lumbricoides, T. trichiura and hook-
worms infection. However, there were no significant differences in residual infections of the two groups post-albendazole treat-
ment with P value 0.129. 

Conclusion: Albendazole treatment two times a year shows similar efficacy to three times a year treatment for residual infection. 
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INTRODUCTION

Soil-transmitted helminths (STHs) are groups of worms (nema-
todes) which cause infections in humans through contact with soils that 
contain infective worm eggs or larvae. The transmission of STH occurs 
from food and drink contaminated with infective worm eggs. STH 
infection is caused by roundworms (Ascaris lumbricoides), whipworms 
(Trichuris trichiura), hookworms (Ancylostoma duodenale and Necator 
americanus) and threadworms (Strongyloides stercoralis)1-4).

Over 2 billion of people in the world are infected by STH1). It is 
widely distributed across tropical and subtropical countries with the 
largest number of cases found in Sub-Saharan Africa, East Asia, China, 
India and South America3) Indonesia, geographically located at tropical 
climate, is a suitable place for the growth of STH infection. Therefore 
worm infections are still major health concerns4).

Soil-transmitted helminths live in the human intestine and their eggs 
are excreted through feces from an infected person. STH transmission 
can occur directly when egg worms from contaminated hands or food 
are swallowed. When defecation of an infected person was not carried 
out in a toilet, or infected feces were used as fertilizer, worm eggs will 
be contained in the soil. Human will be infected by roundworms or 
whipworms if their eggs were swallowed accidentally. The eggs of 
hookworms hatched in the soil and release rhabditiform larvae which 
will become filariform larvae and penetrate human skins. Ancylostoma 
duodenale, one of the types of hookworms, can be transmitted when the 
larvae of the worms are swallowed5). 

STH infection has high prevalence, especially in low income popu-

lation with poor sanitation. The factors causing high worm infections 
rate are inadequate personal sanitation (clean and healthy behaviors) 
such as washing hands regularly before meal and after defecation and 
maintaining the cleanliness of nails, bad behaviors of buying snacks at 
unhygienic places, soil and environmental contamination from feces 
that contain worm eggs as well as the availability of clean water sourc-
es6). Based on the survey, 30% of children in Indonesia are suffering 
from helminthiasis7). Another study done by Jiero et al., (2015) in 
Medan, Belawan, North Sumatera in 2 primary schools showed 65.4% 
prevalence of STH infections, with species distribution of 37.1% A. 
lumbricoides and 21.9% T. trichiura while 40.8% samples were infected 
by the two species8). The provided data has shown that helminthiasis 
cases are still high in school children especially in North Sumatera. 

A number of studies have resulted in the management of STH infec-
tions, however residual infections are still found. A research by Kepha 
et al., (2017) in Kenya showed a significant reduction in the prevalence 
and infection of STH after the administration of drugs for 4 times a 
year, however residual infection was observed. There were 6.2% residu-
al infection in 55.7% A. lumbricoides infection, while 59.9% infection 
of hookworms was left with 5.7% infection. Meanwhile, in the same 
study, with once a year of medication led to the reduction in A. lumbri-
coides infection from 67% to 23.3% and 58.7% to 18.3% for hookworm 
infection9). Children with residual helminthiasis will have difficulties in 
following school lessons as they tend to feel tired, dizzy and lazy with a 
decrease in concentration level10). 

The objective of STH infection therapy is to prevent and remove 
adult worms from the digestive tract4). The life cycle and transmission of 
STH infections are closely related to the disposal of feces. Several studies 
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showed that clean water access, proper sanitation and health education 
successfully reduce STH infection. This program is called as WASHED 
(water, sanitation, hygiene education and deworming). Besides that, 
anthelmintics can also be used to treat STH infection either for symptoms 
treatment or mass treatment program in areas with high prevalence of 
infections11). The administration of the drugs can be started at the age of 1 
and periodically to populations with high risks of infections like children 
of 1 to 14 years old, pregnant women from the second trimester, adults 
working in agricultural and mining fields1,3,11). WHO recommends various 
anthelmintics to be intervened to control STH infection such as albenda-
zole 400 mg tablets, Mebendazole 500 mg tablets, Levamisole 40 mg tab-
lets with 2.5 mg/kg weight dosage and Pyrantel Pamoate 250 mg tablets 
with 10 mg/kg weight dosage orally as single doses12).

Albendazole was selected as the anthelmintic for STH infection 
treatment because it is more effective compared to mebendazole and 
pyrantel pamoate. The cure rate of albendazole towards helminthiasis 
can be above 80% whereas Mebendazole and Pyrantel Pamoate are at 
50 - 80%. For T. trichiura infection, albendazole has got 50 - 80% cure 
rate, while Pyrantel Pamoate is below 10%13). The data from WHO in 
2008 showed very little effect of Levamisole and Pyrantel Pamoate to 
treat T. trichiura infection14,15). 

Anthelmintic administration is recommended to be given once a year 
if the prevalence of the infection in the community is at 20 - 50%, while 
the drug should be given twice a year with prevalence of above 50%1,3). 
With this recommendation, the study was done to observe the residual 
infection at the 12-month follow-up point of treatment for two and three 
times a year, also the reduction in total worm eggs pre and post treatment 
in the two groups in Talawi, Batubara regency, North Sumatera. 

METHODS

This study was an open-label randomized clinical trial comparing 
the prevalence of infection, residual infection, cure rate and the reduc-
tion in worm eggs after the administration of single dose 400 mg alben-

dazole for two and three times a year. The study was conducted at 6 pri-
mary schools in Talawi, Batubara regency, North Sumatera from 
September 2018 to September 2019. Study samples were school chil-
dren with helminthiasis who met inclusion and exclusion criteria select-
ed by simple random sampling. Inclusion criteria were school children 
in primary level I - V, with one or combined eggs causing soil-transmit-
ted helminthiasis such as Ascaris lumbricoides, Trichuris trichiura or 
hookworms based on Kato-Katz analysis, no anthelmintics consumption 
in ≤ 1 month prior to and during the research. Exclusion criteria were 
children who did not follow the research procedure like sampling proce-
dure and have suffered from chronic disease like kidney illness, pulmo-
nary tuberculosis and immunodeficiency. 

The research subjects had received parents' consent upon verbal 
explanation by the study team. This study has received approval from 
Health Research Ethics Committee No:21/TGL/KEPK FK USU-RSUP 
AM/2018, Medicine Faculty, Universitas Sumatera Utara. 

Firstly, the study team conducted an examination of nutritional sta-
tus by using CDC curve. Next, feces were collected in feces pots and 
examined by using Kato-Katz method. Children with helminthiasis were 
divided into two groups where first group received albendazole 400 mg 
single dose for twice a year and the second group received the same 
medication for three times a year. Data analysis was done by using a 
computerized software system, Statistical Package for Social Sciences 
for Windows (SPSS) version 19, 2010, with 95% confidence interval 
(CI) and significance level of P < 0.05. Chi-square analysis was done to 
determine the difference in residual infection based on intention-to-treat 
analysis. Moreover, paired t-test was used to identify the intensity of 
worm eggs in the two groups before and after treatment. 

RESULTS

Basic characteristics of Research Samples
The study was conducted by an open-label randomized clinical trial 

in 6 different primary schools in Talawi, Batu Bara regency, North 
Sumatera from September 2018 to September 2019. There were 330 
children suffering from STH infection from a total of 834 samples, 
which gives prevalence of 39.5% (330/834 children). 

In this study, the children with helminthiasis were divided into two 
groups of 165 children, in which group 1 was given Albendazole 400 
mg single dose for two times a year and group 2 was given the same 
drug for three times a year. The consort flow diagram for the overall 
procedures is shown in Figure 1 below.

In this study, the median age of children with STH infections was 9 
years old with more male than female children. The nutritional status of 
samples in the study was mostly at good to poor nutritional levels. This 
indicates that the majority of infections found were mild cases. The 
basic characteristic data of research samples is presented in Table 1.

Prevalence of STH infection
The prevalence of helminthiasis in Talawi, Batu Bara regency, North 

Sumatera was observed at 39.5% (330/834). The data is presented in 
Table 2. The highest infections observed in this study was Trichuris 
trichiura at 81.8% (270/330) followed by Ascaris lumbricoides and hook-
worms at 35.5% (117/330) and 2.7% (9/330) respectively. In this research 
82% (269/330) were found with one type of infections, 16.9% (56/330) 
samples had two types of infections and only a small portion, 0.01% 
(5/330), with three types of infections. Ascaris lumbricoides and Trichuris 
trichiura infections were found the most as double infection cases.

Residual Infection
Residual infections are observed when worm eggs are still found in 

children post-administration of anthelmintics drugs. In this study, resid-
ual infection was observed within 1 year. There were no significant dif-
ferences for residual infections between the administration of albenda-
zole for two and three times a year. Children were still found to have 
reinfection and even new infections within one year. The data is shown 
in Table 3 below.

Reduction in Eggs
The results of eggs reduction in this study were very good in both 

Figure 1: Consort Flow Diagram
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groups towards all types of helminths except hookworms when albenda-
zole was only given twice a year. Table 4 below shows the reduction in 
worm eggs after one year of treatment.

DISCUSSION

Soil-transmitted helminths is one of the tropical diseases which 
spreads widely across East Asia. The study was conducted at 6 different 
primary schools in Talawi, Batu Bara regency, North Sumatera from 
September 2018 to September 2019. There were 330 children suffering 
from STH infection from a total of 834 samples, which gives prevalence 
of 39.5% (330/834 children). The result obtained was lower than the 
previous research done by Pasaribu et al., (2019) in Karo Regency, 
North Sumatera in 2018 among school children with prevalence of 
57.24%16). 

The highest infections observed in this study was Trichuris trichiu-
ra at 81.8% (270/330) followed by Ascaris lumbricoides and hook-
worms at 35.5% (117/330) and 2.7% (9/330) respectively. This data is 
different from the study done in Suka village, Karo regency by Pasaribu 
et al., (2018) where the highest infections was recorded for A. lumbri-
coides (40.1%) followed by T. trichiura (33.3%) and hookworms 
(3.4%)16). This may happen because the school children in this research 
only received single doses of STH treatment which are less effective in 
eradicating T. trichiura17). 

STH infection can also be found as a single or mixed infection. In 
this research 82% (269/330) were found with one type of infections, 
16.9% (56/330) samples had two types of infections and only a small 
portion, 0.01% (5/330), with three types of infections. Ascaris lumbri-
coides and Trichuris trichiura infections are found the most as double 
infection cases. This result aligns with the previous study conducted in 
Karo regency by Pasaribu et al., (2018) as well as the research in 
Singkuang and Sikapas regencies by Nasution et al., (2019)16,18). 
Infections may occur at the same time because the helminths are trans-
mitted through the same way in which infective worm eggs are swal-
lowed; whereas hookworm infections are rarely found.

Reinfection cases are closely related to cleanliness and health of 
one's lifestyle like the behavior to always defecate in toilets, washing 
hand after defecation and before meal as well as cutting nails regularly. 
There was one reinfection of hookworm in the study. This is because the 
life cycle of the larvae can only survive several weeks in the soil under 
suitable condition. Whereas the eggs of Ascaris lumbricoides and 
Trichuris trichiura can survive for a longer time at the right condition 
and remain active and infective for months. Therefore an individual may 
be reinfected from the survived eggs19).

Besides reinfections and new infections cases, the results of 
Trichuris trichiura infections treatment was not satisfying either. There 
were 24 children out of 140 found with residual infection after the 
administration of Albendazole 400 mg single dose for three times a year. 
While the other group, with frequency of two times a year, had 31 cases 

Table 1: Basic characteristic of research samples
Characteristic Group 1 Group 2
 n = 165 n = 165

Age, years old 9 (5.0-13.0) 9 (6.0-11.0)
(median/min-max)

Gender, n (%)
Male 96 (58.2) 91 (55.2)
Female  69 (41.8) 74 (44.8)

Nutritional Status, n (%)
Malnutrition 2 (1.2) 0 (0.0)
Poor nutrition  68 (41.2) 13 (7.9)
Good nutrition 77 (46.7) 137 (83.0)
Overweight 11 (6.7) 11 (6.7)
Obese 7 (4.2) 4 (2.4)

Father's Education, n (%)
Primary level 30 (18.2) 49 (29.7)
Secondary level 63 (38.2) 24 (14.5)
High school 70 (42.4) 74 (44.8)
Undergraduate degree 2 (1.2) 18 (10.9)

Mother's Education, n (%)
Primary level 48 (29.1) 44 (26.7)
Secondary level 77 (46.7) 38 (23.0)
High school 40 (24.2) 77 (46.7)
Undergraduate degree 0 (0.0) 6 (3.6)

Father's Occupation, n (%)
Farmer 34 (20.6) 34 (20.6)
Fisherman 32 (19.4) 36 (21.8)
Employee 86 (52.1) 84 (50.9)
Civil servant 4 (2.4) 3 (1.8)
Entrepreneur 9 (5.5) 8 (4.8)

Mother's Occupation, n (%)
Farmer 17 (10.3) 16 (9.7)
Employee 26 (15.8) 36 (21.8)
Civil servant 12 (7.3) 14 (8.5)
Entrepreneur 16 (9.7) 30 (18.2)
Housewife 94 (57) 69 (41.8)

Number of Family Members
n (%)

Big (> 7 people) 13 (7.9) 8 (4.8)
Medium (5-6 people) 86 (52.1) 67 (41.8)
Small (< 4 people) 66 (40) 88 (53.4)

Water Source, n (%)
   Deepwell 130 (76.8) 107 (64.8)
   Municipal 35 (21.2) 58 (35.2)

Latrine Availability, n (%)
No 5 (3) 9 (5.5)
Yes 160 (97) 156 (94.5)

Defecation in Toilet, n (%)
No 6 (3.6) 11 (6.7)
Yes 159 (96.4) 154 (93.3)

Hand washing after Defecation, n (%)
No 5 (3) 7 (4.2)
Yes 160 (97) 158 (95.8)

Plays with Soil, n (%)
Yes 71 (43) 61 (37)
No 94 (57) 104 (63)

Wearing Footwear, n (%)
No 37 (22.4) 44 (26.7)
Yes 128 (77.6) 121 (73.3)

Hand washing before Meals, n (%)
No 25 (15.2) 23 (13.9)
Yes 140 (84.8) 142 (86.1)

Cutting Nails, n (%)
No 20 (12.1) 16 (9.7)
Yes 145 (87.9) 149 (90.3)
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out of 130 children. A study in China by Steinmann et al., (2011) report-
ed only 34% cure rate of T. trichiura after the treatment with 
Albendazole 400 mg single dose20), while another study in 2011 done in 
7 countries by Vercruysse et al., (2011) with Albendazole as single dose 
showed highest cure rate and the reduction in A. lumbricoides (98.2%) 
followed by hookworms (87.8%) and T. trichiura (46.6%)21). 

STH infections often occur in children aged 5 to 15 years old. The 
cases of infections are related to age, in which level of activities and 
playing patterns are higher while the level of hygiene may be lower with 
the increase of age22). In this study, the average age of children with STH 

infections is 9 years old. The nutritional status of samples in the study 
was mostly at good to poor nutritional levels. This indicates that the 
majority of infections found were mild cases. Malnutrition is usually 
found at moderate to severe cases23). Another study conducted in Ecuador 
by Moncayo et al., (2018) reported moderate to severe A. lumbricoides 
infections have a significant relationship with malnutrition cases24). 

STH infections are also influenced by other factors such as inade-
quate environmental sanitation, poor personal hygiene, low levels of 
educations and socio-economic conditions as well as lack of healthy 
lifestyle25). This study shows 40% of children (132/330) play with soil 
and 11% of them (36/330) do not cut their nails regularly. The study 
done by Mahmud et.al., (2015) to 367 school children (6 - 15 years old) 
which involved a 6-month-time observation showed a reduction in the 

Table 2: omparison of STH infections prevalence during follow 
up between 2 study groups

 Albendazole 400 mg  Albendazole 400 mg 
 two times a year three times a year
 n = 165 n = 165

STH infection, n (%)
A. lumbricoides 60 (36.4) 57 (34.5)
T. trichiura 130 (78.8) 140 (84.8)
Hookworm 3 (1.8) 6 (3.6)

Type of STH Infection, n (%)
   Single Infection

Month-0 139 (84.2) 130 (78.7)
Month-1 63 (38.2) 42 (25.4)
Month-3 52 (31.5) 35 (21.2)
Month-7 16 (9.6) 23 (13.9)
Month-11 27 (16.3) 33 (20)
Month-12 41 (24.8) 31 (18.7)

Type of STH Infection, n (%)
   Double Infection

Month-0 24 (14.5) 32 (19.3)
Month-1 18 (10.9) 17 (10.3)
Month-3 6 (3.6) 7 (4.2)
Month-7 4 (2.4) 2 (1.2)
Month-11 4 (2.4) 3 (1.8)
Month-12 6 (3.6) 4 (2.4)

Type of STH Infection, n (%)
   Mixed Infection

Month-0 2 (1.2) 3 (1.8)
Month-1 2 (1.2) 1 (0.6)
Month-3 1 (0.6) 1 (0.6)
Month-7 0 (0) 1 (0.6)
Month-11 1 (0.6) 1 (0.6)
Month-12 1 (0.6) 1 (0.6)

Eggs/gram feces,
geometric mean epg. (± SD)

Ascaris lumbricoides 3.0 (0.77) 3.3 (0.64)
Trichuris trichiura 2.3 (0.55) 2.4 (0.62)
Hookworm 2.6 (0.51) 2.8 (0.52)

Intensity level of eggs 
before treatment

A. lumbricoides, n (%)
Mild 46 (76.7) 43 (75.4)
Moderate 16 (17.7) 14 (24.6)
Severe 0 (0.0) 0 (0.0)

T. trichiura, n (%)
Mild 113 (86.9) 3 (100)
Moderate 17 (13.1) 0 (0.0)
Severe 0 (0.0) 0 (0.0)

Hookworm, n (%)
Mild 115 (82.1) 5 (83.3)
Moderate 22 (15.7) 1 (16.7)
Severe 3 (2.1) 0 (0.0)

Table 3: The comparison of residual infection in the two groups 
for one year

Efficacy Albendazole  Albendazole  
 400 mg two  400 mg three  

P
 OR

 times a year times a year  (95%-CI)
 (n = 165) (n = 165) 

STH residual infection  
48 (29.1) 36 (21.8) 0.165

 0.680
Month-12,n (%)*     (0.413-1.121)
A. lumbricoides, n (%)

Month-0 60 (36.4) 57 (34.5) 0.818 1.083 
    (0.690-1.700)

Month-1 35 (21.2) 28 (17.0) 0.401 1.317 
    (0.759-2.287)
Month-3 17 (10.3) 15 (9.1) 0.852 1.149
    (0.553-2.385)
Month-7 8 (4.8) 9 (5.5) 1.000 0.883 
    (0.332-2.348)
Month-11 17 (10.3) 17 (10.3) 1.000 1.000

    (0.492-2.034)
Month-12 24 (14.5) 17 (10.3) 0.317 1.482 
    (0.764-2.875)

T. trichiura, n (%)
Month-0 130 (78.8) 140 (84.8) 0.199 0.663 
    (0.377-1.168)
Month-1 67 (40.6) 49 (29.7) 0.050 1.618
    (1.026-2.554)
Month-3 47 (28.5) 35 (21.2) 1.964 1.479
    (0.894-2.448)
Month-7 15 (9.1) 20 (12.1) 0.475 0.725
    (0.357-1.471)
Month-11 20 (12.1) 24 (14.5) 0.627 0.810
    (0.429-1.532)
Month-12 31 (18.8) 24 (14.5) 0.375 1.359
    (0.759-2.435)

Hookworm, n (%)
Month-0 3 (1.8) 6 (3.6) 0.502 0.491

    (0.121-1.996)
Month-1 3 (1.8) 2 (1.2) 1.000 1.509

    (0.249-9.152)
Month-3 3 (1.8) 2 (1.2) 1.000 1.509

    (0.249-9.152)
Month-7 1 (0.6) 1 (0.6) 1.000 1.000

    (0.062-16.123)
Month-11 1 (0.6) 1 (0.6) 1.000 1.000

    (0.062-16.123)
Month-12 1 (0.6) 1 (0.6) 1.000 1.000

    (0.062-16.123)

*Chi-square test
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prevalence of STH reinfection by 9% after the implementation of regu-
lar nail cuttings26). This study also shows reinfection cases of every 
examination after 3 months treatment. The finding is in accordance with 
the life cycle of helminths in which adult worms from larvae will pro-
duce eggs in less than 2 months27).

Both groups in the study had a satisfying results in terms of worm 
eggs reduction, except for hookworms when albendazole was only 
given twice a year. This was affected due to very few cases found with 
hookworms. Although albendazole, as a single drug, has got low cure 
rate, it still have adequate efficacy to reduce the total worm eggs in 
patients because besides larvicidal and viricidal properties, albendazole 
also owns ovicidal properties28). 

The side effects of albendazole treatment are usually mild and tem-
porary, such as nausea, vomiting, diarrhea, dizziness, drowsiness, head-
ache, insomnia and fatigue. Short-term drug administration does not 
usually have side effects29). In this research, no side effects were experi-
enced after the administration of albendazole. This is because anthel-
mintics have got low absorption in digestive tract, therefore only little 
absorption took place and most of them work in intralumen30). 

Our study has several advantages where observation was made in a 
sufficient period of time and the study was the first to be conducted in 
school children in Batubara, North Sumatera. The results can provide 
insight to the local Public Health Service about the importance of edu-
cating parents and guardians to improve their understanding of STH 
infections risk factors as well as the importance of anthelmintics admin-
istration regularly for two times a year in areas with prevalence of ≥ 
20% - < 50% based on helminthiasis control guidelines by the Ministry 
of Health Indonesia year 2012. Moreover, it supports deworming pro-
gram by WHO. However, the data was obtained from questionnaires 
which may lead to information bias from the respondents that could be 
considered as a disadvantage in our study. Furthermore, there were no 
other risk factors tested that may influenced reinfection cases. 

CONCLUSION

The results of the study showed that albendazole treatment for two 
times a year has similar efficacy to three times a year for residual infec-
tion treatment. This can be viewed from the reduction in total eggs for 
the two study groups. However, reinfection cases were found high for A. 
lumbricoides and T. trichiura types of worms which are closely affected 
by how healthy and hygienic one's liftestyle is. Thus, mass anthelmintic 
treatment targeted to school children should be continued to reduce the 
infection and reinfection of STH. Other integrated approaches towards 
STH control such as improvement of environmental sanitation, health 
education about personal and food hygiene should be implemented.
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Table 4 The comparison of eggs reduction in the two groups 
within one year of treatment (pre-post)

Efficacy Pre-treatment Post-treatment P
 (mean) (mean)

Eggs/gram feces,
geometric mean epg. (± SD)
Group with albendazole two 
times a year

A. lumbricoides 3.043 (0.77) 1.126 (1.41) 0.000
T. trichiura 2.324 (0.55) 0.596 (1.01) 0.000
Hookworm 2.606 (0.51) 0.880 (1.52) 0.199

Group with albendazole three
times a year

A. lumbricoides 3.266 (0.63) 0.853 (0.85) 0.000
T. trichiura 2.415 (0.62) 0.457 (1.01) 0.000
Hookworm 2.798 (0.51) 0.440 (1.07) 0.005

Paired t-test


