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Abstract

Soil contamination by soil-transmitted helminths (STH) on the schoolyard can act as reservoir STH infection for
students. The STH contamination on soil due to contamination of human and animal waste which was disposed
of inappropriately. This study aimed to determine the presence of STH eggs in the yard's soil of public elementary
schools in Bandung city. This research was an analytic observational study with a cross-sectional approach during
September 2019. This study's samples were 97 surface soil of the public elementary schoolyard in Bandung city,
selected randomly. Microscopic identification is made for identifying the STH contamination on soil samples. STH
contaminates about 66% yard's soil of public elementary schools in Bandung city. We identified larva nematode,
Ascaris eggs, Trichuris eggs, Toxocara eggs, and Capillaria eggs. The most common STH we had found was larvae
nematode (53%). There is a correlation between flood and human STH contamination on soil (p=0.015). We
concluded that STH contaminates the yard's soil of the public elementary schools in Bandung city. The source of
STH contamination is from human and animal waste. Flood has a role in spreading human waste on the soil.
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Kontaminasi Soil-Transmitted Helminth pada Tanah Pekarangan
Sekolah Dasar Negeri Kota Bandung

Abstrak

Pencemaran tanah oleh soil-transmitted helminth (STH) di halaman sekolah dapat menjadi reservoir penularan
STH bagi siswa. Pencemaran ini dapat terjadi akibat pengelolaan kotoran manusia dan hewan yang tidak tepat.
Penelitian ini bertujuan mengetahui keberadaan telur STH di tanah pekarangan sekolah dasar negeri di Kota
Bandung. Penelitian ini merupakan penelitian observasional analitik dengan pendekatan cross-sectional yang
dilaksanakan pada bulan September 2019. Sampel penelitian berjumlah 97 tanah permukaan halaman sekolah
dasar negeri di Kota Bandung yang dipilih secara acak. Identifikasi mikroskopis dilakukan untuk mengidentifikasi
kontaminasi STH pada sampel tanah. Data banjir didapatkan dari wawancara dengan penduduk sekitar.
Pencemaran STH terjadi pada 66% sampel. Kami mengidentifikasi larva nematoda, telur Ascaris, telur Trichuris,
telur Toxocara, dan telur Capillaria. Jenis STH yang paling banyak ditemukan adalah larva nematoda (53%).
Terdapat korelasi antara banjir dan pencemaran STH manusia di tanah (p=0,015). Kami menyimpulkan bahwa
tanah pekarangan sekolah dasar negeri di Kota Bandung tercemar STH. Sumber pencemaran STH berasal dari
kotoran manusia dan hewan. Banjir berperan dalam menyebarkan kotoran manusia di tanah.
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Introduction

Contaminated soil can be the source of diseases,
oneofwhichisadisease caused by soil-transmitted
helminths (STH).*? Soil contamination by human
waste can occur if human waste management is
inappropriate. Factors that contribute to it are the
absence of a standard septic tank. The wastewater
can overflow and spread to the environment
during floods or the human waste disposal
straight into rivers, polluting the soil during
floods.3 Then the soil-transmitted helminths eggs
or larva in human waste contaminate soil and
develop into infective stage.'?

Ascaris lumbricoides, Trichuris trichiura,
Ancylostoma duodenale, Necator americanus,
and Strongyloides stercoralis are STH that
infect humans. Soil-transmitted helminths infect
about 24% of the world's population.*>4 The
incidence rate of STH infection in Indonesia is
2.5-76.67%. Infection by Ascaris lumbricoides
and Trichuris trichiura mainly occurs in pre-
school and elementary school children. The
incidence rate of STH infection in primary
school age in Indonesia is 60-80%.5 Otherwise,
the incidence of Ancylostoma duodenale and
Necator americanus infections mainly occurs in
young adults.>4

Besides contamination by human waste, STH
contamination on soil can also occur by animal
waste contamination.® The incidence of STH in
dogs and cats is relatively high.”-* About 37.8%
of cat litter in Surabaya contains STH eggs, and
about 34.21% of stray dogs in Bali are infected
with STH.'5® Ancylostoma sp. and Toxocara
sp. was the most common species that infect
dogs and cats. Helminths that infect animals can
also infect humans, and vice versa (helminthic
zoonosis). This zoonotic disease is one of the
neglected diseases, which is a world problem.”
Research in Thailand states that Strongyloides
stercoralis in cats can cause zoonotic diseases in
humans.” Ancylostoma ceylanicum, a cat and dog
hookworm, is the second most common human
hookworm in Asia.’® Seroprevalence Toxocara
sp. in humans also reached 19% in Europe.*

The schoolyard is one of the places which is
contaminated by animal waste. The schoolyard is
also a place to play for children of primary school
age, which allows for contact between children
and the soil.*2%

This study aims to determine the presence of
STH eggs in the yard's soil of public elementary

Schools in Bandung city.
Methods

This research was an analytic observational
study with a cross-sectional approach and was
conducted in September 2019. This study's
sample was the surface soil of the public
elementary schoolyard in Bandung city, which
was selected randomly. The formula obtains the
minimum number of samples for the number of
descriptive samples, and the minimum sample
size was 97 samples. Flood status was carried
out by asking questions to the people who lived
around at the sampling site. The dried soil
sample was sifted to remove solid objects. Then
3 g sample was put into a 15 mL centrifugation
tube. Twelve milliliters of 5% sodium hydroxide
(NaOH) was poured into the sample, shake, and
then left for one h to separate eggs from the soil.
The sample was then centrifuged for 2 minutes
with 2.000 rotations per minute (rpm) to settle
the eggs on the bottom. The supernatant was
discarded, and the sediment was washed three
times with distilled water. After washing, the
sediment was resuspended in saturated sodium
chloride (NaCl). We placed the tube into the
stand add saturated NaCl in a pipette until the
fluid was raised to the tube's brim. Left it for 15
minutes, then placed a coverslip on the fluid's
surface for 5 minutes for sticking parasitic eggs
to the glass. Placed the coverslip on the slide and
observed the sample under the microscope at 100
and 400 magnification.

The study protocol had approved by the
Health Research Ethics Committee of the Faculty
of Medicine, Universitas Islam Bandung.

Results

The soil samples we got from 97 public elementary
schoolyards in Bandung city were selected by
random sampling. The public elementary school
distribution in which the soil sample was taken
describes in Figure 1.

The result of soil examination for STH
contamination in Duplo examination is described
in Table 1. Soil-transmitted helminths (STH)
contaminate about 66% yard's soil of public
elementary schools in Bandung city.

We identified the eggs and larva STH from soil
samples. The larvae of the nematode showed the
highest contamination. We found it in 53% yard's
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Figure 1 AreaofPublic ElementarySchools which Selected for Soil Examination

soil sample (Table 2). We could not differentiate
the larva of hookworm or Strongyloides, so we
grouped both of them as nematode larva (Figure

Table 1 STH Contamination on Soil of
Public Elementary Schoolyard in

Bandung City
STH Number Percentage
Contamination of Sample (%)
(n=97)
Positive 64 66
Negative 33 34

Table 2 Soil-Transmitted Helmints

Identification
Number Percentage
STH Eggs of Sample (%)
(n=97)
Ascaris 7 7
Trichuris 11 11
Toxocara 5 5
Capillaria 2 2
Nematode larvae 51 53
Negative 21 22

2a). We also found the Trichuriasis eggs (Figure
2b), which is similar to Capillaria (Figure 2c).
Both eggs have a barrel shape with a polar plug,
but the polar plug of Capillaria is asymmetry.
Ascaris's eggs, which are spherical and thick
walls, are identified (Figure 2d). We found the
eggs of Toxocara, the morphology similar to
Ascaris's eggs with a larger size (Figure 2¢).
Ascaris and Trichuris are STH that infected
humans. Toxocara and Capillaria are STH which
infected animals. Nematode larva that we found

Figure 2 Nematode Larvae (a), Trichuris’s
Egg (b), Capillaria’s Egg (c),
Ascaris’s Egg (d), and Toxocara’s
Egg (e) in 400 Magnification
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Table 3 Correlation between Flood and
Contamination of Human STH

Human STH
Flood — - p Value
Positive Negative
Yes 7 15 0.015
No 8 67

could be Strongyloides larva with a free-living life
cycle on soil or hookworm that infected animals
or hookworms that infected humans.

The source of human STH contamination on
soil can be from a flood that can spread the human
waste which was not managed properly, such as
dumped in the river. Because of it, we analyzed
the correlation between flood and contamination
of Ascaris and Trichuris eggs on the soil (Table
3).

There was a correlation between flood and
contamination of human STH on soil (p=0.015)
after analyzing data with chi-square. The source
of contamination larva nematode found on
soil samples could be from humans or animals
or could be just a free-living nematode on
the soil. We analyzed the correlation between
flood and nematode larva contamination on
the soil to predict the source of nematode larva
contamination (Table 4).

There is no correlation between flood
and contamination of nematode larva on soil

(p=0.78).
Discussion

In this research, we identified contamination of
STH, which infected humans on the soil. They are
Ascaris and Trichuris. We found 7% Ascaris eggs
and 11% Trichuris eggs from 97 soil samples. This
result indicated human waste contamination on
soil, which corresponding to the low endemicity
of helminthiasis in Bandung city.2° Although
the prevalence of Ascaris and Trichuriasis was
not too high. It could still be a potential source
for Ascariasis and Trichuriasis to elementary
students. Ascaris and Trichuris lives in the
human intestine and causes diarrhea, anemia,
and poor cognitive develompment.»2'22

The statistical analysis showed a correlation
between and contamination of human STH on
soil (p=0.015). It indicated that flood has a role
in spreading STH contamination on the soil.

Table 4 Correlation between Flood and
Contamination of Nematode

Larva
Nematode Larva
Flood — - p Value
Positive Negative
Yes 11 11 0.78
No 40 35

A flood can cause overflow and spread human
wastewater on the ground when human waste
had improper management, such as not dumped
to the standard septic tank or dumped it to the
river.t

In this study, nematode larvae were found
in 53% of the soil sample. Because there was no
correlation between flood and contamination of
nematode larva on soil (p=0.78), we conclude
that the source of nematode larva contamination
was not from human waste. The source of animal
STH contamination on soil can be from animals
that dispose of their waste at the schoolyard due
to the lack of animal supervision.®8:23-25 This
soil contamination by animal waste can cause
zoonotic diseases to public elementary school
students in Bandung city.

We found the nematode larva could be
Strongyloides, a free-living life cycle on soil, or
larva animal hookworm. Strongyloides have
a free-living life cycle nematode in soil, but
Strongyloides stercoralis is also a parasite in
humans, cats, and dogs. In this case, cats and
dogs are reservoirs for humans. In human,
Strongyloides stercoralis can cause diarrhea in
human and even death in immunocompromised
patients.»?”

The hookworm that infected dogs and cats
are Ancylostoma ceylanicum and Ancylostoma
braziliensis.*>28  Both dog's and cat's
hookworms can cause zoonotic diseases in
humans. Ancylostoma ceylanicum can develop
into an adult in the human intestine and lead
to anemia, cognitive impairment, and enteritis
in humans.*4*® Ancylostoma braziliensis larvae
that enter human skin can cause cutaneous
larvae of migrants in humans. The Ancylostoma
braziliensis's larvae can penetrate human skin but
cannot penetrate the basal layer of the human's
epidermis due to a lack of enzymes. Therefore,
the larvae migrate and cause inflammation in the
human epidermis resulting in itchy serpiginous
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lesions.»2

In this study, we also identified eggs of STH
that belong to dogs and cats. They were Toxocara
and Capillaria. Toxocara is a nematode that
infects cats and dogs.'**92324 These nematodes
live in the intestines of cats and dogs. Toxocara
cannot develop into adults in the human body,
but Toxocara's larvae can cause visceral larvae
migrant if humans accidentally eat the eggs. The
swallowed eggs will hatch in the human stomach.
The larvae will penetrate the intestines and enter
the bloodstream until they reach the organs and
then cause inflammation.923-2428

Capillaria eggs found in the schoolyard can
also cause disease in humans who accidentally
eat them. Although the disease is rare, Capillaria
hepatica can cause hepatitis in humans.
Capillaria hepatica is a helminth that lives in
rat liver tissue. Its eggs can contaminate the soil
through the waste of cats or dogs when cats or
dogs eat rats suffering from capillariasis.?2

Conclusions

Soil-transmitted helminths (STH) contaminates
around 66% of public elementary schoolyards in
Bandung city. The sources of STH contamination
are from human and animal waste. Flood has a
role in spreading human waste on the soil.

Conflict of Interest

The authors state that there is no conflict of
interest.

References

1. Garcia LS. Diagnostic medical parasitology.
6" edition. Washington: ASM Press; 2016.

2. Centers for Disease Control and Prevention.
Parasites: soil-transmitted helminths
[Internet]. Atlanta: Centers for Disease
Control and Prevention; 2018 October 11
[cited 2018 November 23]. Available from:
https://www.cdc.gov/parasites/sth/index.
html.

3. Rosadi D. Warga Bandung masih banyak
buang limbah tinja ke sungai. Merdeka.
com [Internet]. 2016 October 2 [cited 2018
September 30]. Available from: https://
bandung.merdeka.com/halo-bandung/
warga-bandung-masih-banyak-buang-
limbah-tinja-ke-sungai-1610020.html.

10.

11.

12.

13.

14.

15.

Hotez PJ, Brindley PJ, Bethony JM, King CH,
Pearce EJ, Jacobson J. Helminth infections:
the great neglected tropical diseases. J Clin
Invest. 2008;118(4):1311—21.

Peraturan Menteri Kesehatan Republik
Indonesia Nomor 15 Tahun 2017 tentang
Penanggulangan Cacingan.

Szwabe K, Blaszkowska J. Stray dogs and cats
as potential sources of soil contamination
with zoonotic parasites. Ann Agric Environ
Med. 2017;24(1):39—4.

Fang F, Li J, Huang T, Guillot J, Huang W.
Zoonotic helminths parasites in the digestive
tract of feral dogs and cats in Guangxi, China.
BMC Vet Res. 2015;11:211.

Ilic T, Kuli$§i¢ Z, Anti¢ N, Radisavljevi¢
K, Dimitrijevi¢ S. Prevalence of zoonotic
intestinal helminths in pet dogs and cats
in the Belgrade area. J Appl Anim Res.
2017;45(1):204-8.

Tun S, Ithoi I, Mahmud R, Samsudin NI,
Heng CK, Ling LY. Detection of helminth
eggs and identification of hookworm species
in stray cats, dogs and soil from Klang Valley,
Malaysia. PLoS One. 2015;10(12):e0142231.
Amisah-Reynolds PK, Monney I, Adowah
LM, Agyemang SO. Prevalence of helminths
in dogs and owners’ awareness of zoonotic
diseases in Mampong, Ashanti, Ghana. J
Parasitol Res. 2016;2016:1715924.

Sheikh MM, Tak H, Fazili MF.
Gastrointestinal helminths of cat (Felis catus)
in Kashmir Valley, India. Int J Sci Technol
Res. 2020;9(4):314—9.

Bahrami AM, Shamsi M. Zoonotic parasitic
infections of cats in human community: a
histopathological study. J Bas Res Med Sci.
2015;2(3):49-56.

Ramos DGDS, Scheremeta RGADC,
Oliveira ACSD, Sinkoc AL, Pacheco RDC.
Survey of helminth parasites of cats from
the metropolitan area of Cuiaba, Mato
Grosso, Brazil. Rev Bras Parasitol Vet.
2013;22(2):201-6.

Pumidonming W, Salman D, Gronsang D,
Abdelbaset E, Sangkaeo K, Kawazu SI, et
al. Prevalence of gastrointestinal helminth
parasites of zoonotic significance in dogs and
cats in lower Northern Thailand. J Vet Med
Sci. 2016;78(12):1779—84.

Wahyudi NT, Suwanti LT, Kusnoto, Mumpuni
S, Yudaniayanti IS, Mafruchati M. Prevalence
of helminth eggs in cat feces contaminating

Global Medical and Health Communication, Volume 8 Number 3, December 2020



198

16.

17.

18.

19.

20.

21.

Ratna Dewi Indi Astuti et al.: Soil-Transmitted Helminths Contamination on the Yard's Soil of the Public Elementary

public areas in Surabaya. Indones J Trop
Infect Dis. 2017;6(6):154—9.

Dharmawan NS, Sukada IM, Damriyasa
IM. Zoonosis parasit potensial pada anjing
di Bali. In: Wirastuti NMAED, Yadnya IBP,
Mahardika IG, Dharmawan NKS, Suarsana
IN, Temaja IGRM, et al., editors. Prosiding
Seminar Nasional Sains dan Teknologi
2015; 2015 October 29—30; Kuta, Indonesia.
Denpasar: Udayana University Press;
2015 [cited 2020 September 3]. p. 1170-6.
Available from: https://repositori.unud.
ac.id/protected/storage/upload/repositori/7
ba1yda13f6d9843febo591cq40eaaqbg.pdf.
Sedionoto B, Anamnart W. Prevalence of
hookworm infection and Strongyloidiasis
in cats and potential risk factor of human
diseases. E3S Web Conf. 2018;31:06002.
Thompson RCA. Neglected zoonotic
helminths: Hymenolepis nana, Echinococcus
canadensis and Ancylostoma ceylanicum.
Clin Microbiol Infect. 2015;21(5):426—32.
Baneth G, Thamsborg SM, Otranto D, Guillot
J, Blaga R, Deplazes P, et al. Major parasitic
zoonoses associated with dogs and cats in
Europe. J Comp Pathol. 2016;155(1 Suppl

1):S54-74.

Astuti RDI, Sastramihardja HS, Masria
S. Askariasis di daerah endemis rendah
askariasis tidak meningkatkan kejadian

tuberkulosis aktif. GMHC. 2016;4(1):20-5.

Heri F, Depari AA, Panggabean M.
Relationship of soil-transmitted helminth
and Enterobius vermicularis infection with
anemic in students in Aceh Besar. GMHC.

22,

23.

24.

25.

26.

27.

28.

29.

2020;8(1):42-6.

Centers for Disease Control and Prevention.
Trichuriasis [Internet]. Atlanta: Centers
for Disease Control and Prevention; 2017
December 19 [cited 2018 November 23]
Available from: https://www.cdc.gov/dpdx/
trichuriasis/index.html.

Thomas D, Jeyathilakan N. Detection of
Toxocara eggs in contaminated soil from
various public places of Chennai city and
detailed correlation with literature. J Parasit
Dis. 2014;38(2):174—-80.

Berenji F, Movahedi Rudy AG, Fata A,
Tavassoli M, Mousavi Bazaz M, Salehi
Sangani G. Soil contamination with Toxocara
Spp. eggs in public parks of Mashhad and
Khaf, North East of Iran. Iran J Parasitol.
2015;10(2):286—9.

Tavalla M, Oormazdi H, Akhlaghi L, Razmjou
E, Lakeh MM, Shojaee S, et al. Prevalence of
parasites in soil samples in Tehran public
places. Afr J Biotechnol. 2012;11(20):4575—
8.

Leung AKC, Barankin B, Hon KLE. Cutaneus
larva migrans. Recent Pat Inflamm Allergy
Drug Discov. 2017;11(1):2—11.

Krolewiecki A, Nutman TB. Strongyloidiasis:
a neglected neglected tropical disease (NTD).
Infect Dis Clin North Am. 2019;33(1):135—-51.
Mathison BA, Pritt BS. A systematic overview
of zoonotic helminth infections in North
America. Lab Med. 2018;49(4);e61—93.

Li CD, Yang HL, Wang Y. Capillaria
hepatica in China. World J Gastroenterol.
2010;16(6):698-702.

Global Medical and Health Communication, Volume 8 Number 3, December 2020



