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ABSTRACT

Soil-transmitted helminth (STH) infections most commonly infect preschool and school-age children. The
prevalence of STH infection remains high, i.e., 73 million children are infected in Indonesia. The most commonly
infecting worms are roundworms (Ascaris lumbricoides), whipworms (Trichuris trichiura), and hookworms
(Ancylostoma duodenale and Necator americanus). STH infection is transmitted through soil contaminated by STH
eggs or larvae. Personal hygiene, availability of clean water, and defecation behavior are factors in the development
of STH infection. Prolonged infection can cause malnutrition, anemia, and slow growth. This study aims to examine
the association between nutritional status, age, and gender on the incidence of STH infection. This research is a
descriptive-analytical study with a cross-sectional approach. Fifteen (42.86%) of 35 preschool and school-age
children's stool samples were positive for Ascaris lumbricoides eggs. The nutritional status of the children was
grouped into underweight, normal, and overweight. The body mass index (BMI) calculation resulted in 65.71%
(23/35) underweight, 31.43% (11/35) normal, and 2.86% (1/35) overweight children. The Spearmen test shows
that there is no significant correlation between nutritional status (p=0.517), age (p=0.614), and gender (p=0.637)
on STH infection.

Keywords: Age, Gender, Infection, Nutritional status, Soil-transmitted helminth

ABCTPAKT

Wudekunu reJbMUHTOB, Nepenawuuxcsa yepes nouBy ([III1), yamie Bcero mopakarmT JeTell [JOUIKOJBHOTO U
IKoJbHOro Bo3pacTta. PacmpoctpanenHocts 3IIII ocraercs Bbicokoi: B UHAOHe3uu WHOULHMpPOBaHO 73
MUJLIMOHA AeTel. Yallle Bcero 3apakeHue IPOUCXOAUT KpYyTrJbIMU depBsAMHU (Ascaris lumbricoides), riavcramu
(Trichuris trichiura) u ankunocromamu (Ancylostoma duodenale u Necator americanus). Uudeknusa STH
nepefaeTcs yepes MOYBY, 3arPsI3HEHHYI0 SALaMU WM Ju4yuHKaMu STH. JInuHas rurueHa, HalTu4ue YUCTOH BOJbI
Y noBeJieHHe Npu Jedekanuu ABiA0TcA dakTopamMu pa3sutus uHoeknuu STH. JiuTenbHas nHEKL S MOXET
BBI3BaTh HeJl0€[jlaHHe, aHEMHIO U 3aMe/JIeHHe pocTa. llesb JaHHOTO HCC/el0BaHUS - U3YYUTb CBSI3b MEXKAY
CTaTyCcoOM NUTAaHMUs, BO3PAaCTOM U 10JIOM Ha 3a6osieBaeMocTb STH-undekuueil. /laHHoe ucciefoBaHue SBJISETCS
OMnHrcaTe/JbHO-aHAJUTUYECKHUM C NTepeKpecTHhIM noaxooM. [IaTHaauaTe (42,86 %) u3 35 06pas1oB cTyJa JeTeil
JIOLIKOJIbHOTO M IIKOJBHOTO BO3pacTa ObLIM IOJIOKUTEJbHBIMU Ha fina Ascaris lumbricoides. [Io ypoBHI0
NUTaHUA AeTH GbUIM pa3/iesieHbl Ha fleTel C HeZloCTaTOYHbIM BeCOM, HOPMaJIbHbIM U U3GBITOYHBIM BecoM. PacyeT
nHAekca maccel Tesa (MMT) nokasasn, uto 65,71% (23/35) merelt uMeroT HefocTaTouHbli Bec, 31,43% (11/35) -
HOpMaJbHbIA U 2,86% (1/35) - u36bITOUHBIN Bec. TecT CnupMeHa Noka3a OTCyTCTBHe 3HAYMMOM KOppessiLiUuU
Mexay craTtycoM nutanus (p=0,517), BospactomM (p=0,614) u nosiom (p=0,637) Ha unduuuposanue STH.
Kmo4deBble cioBa: Bo3pact, noJs, nHQUIMpOBaHUe, CTAaTyC NUTAHUsA, TeJIbMUHT, Nlepejaliuuiica yepe3
NOYBY
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INTRODUCTION

Soil-transmitted helminth (STH) infection
is an infection caused by intestinal nematodes.
It is estimated that around 1.5 billion people
globally have been infected. This infection is
mainly suffered by poor people with poor
sanitation and difficult access to clean water.
The highest prevalence is in sub-Saharan
Africa, South America, China, and Asia.! STH
often infects preschool and school-age
children with the highest prevalence of STH
infection in preschool and school-age children
in Southeast Asia, i.e, 496 million. Most
Southeast Asian countries have a tropical
climate with high humidity.? Indonesia is one
of the countries in the Southeast Asia region.
The prevalence of STH infection in preschool
and school-age children in Indonesia is
relatively high, i.e., 73 million.2

STH infections in Indonesia are caused
mainly by roundworms (Ascaris lumbricoides),
whipworms  (Trichuris  trichiura), and
hookworms (Ancylostoma duodenale and
Necator americanus).* Several studies show
that most infections in Indonesia are caused by
Ascaris lumbricoides rather than Trichuris
trichiura and hookworm. The prevalence of
Ascaris lumbricoides infection in each region is
different. Areas with high prevalence include
West Nusa Tenggara (92%), West Java 90%,
Sulawesi (88%), Kalimantan (79%), and
Sumatra (78%). The prevalence of Trichuris
trichiura is relatively high in several areas, i.e.,
West Java (91%), West Nusa Tenggara (84%),
Sumatra (83%), Kalimantan (83%), and
Sulawesi (83%). Meanwhile, the prevalence of
hookworm infection ranges from 30 to 50% in
various regions, with a higher prevalence
found in plantation areas.3

STH infections are transmitted through
soil. STH eggs or larvae develop in warm and
moist soil.3 This infection is caused by several
factors, including lack of clean water, soil
contaminated with STH eggs or larvae, and
poor personal hygiene, such as not keeping
nails clean, not washing hands before eating
and after defecating, and not defecating in the
toilet.4>
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Chronic STH infection can cause delayed
in the physical growth and cognition, anemia,
and decreased stamina. Patients with mild
infections show no symptoms, while severe
infections cause various symptoms, including
stomach pain, diarrhea, loss of appetite,
intestinal bleeding, and malnutrition.®

MATERIAL AND METHODS

This study is a descriptive-analytical
research with a cross-sectional approach. The
study was conducted in July 2021. The sample
population was children under 15 years old
who lived in RT 014 RW 013, Warakas Village,
Tanjung Priok District, North Jakarta. The
inclusion criteria include children under 15
years old who have not taken any
anthelmintics in the previous month.

The data used was primary data obtained
from children's stools. The stools were
examined at the Parasitology Laboratory of the
Faculty of Pharmacy and Science, Prof DR
HAMKA Muhammadiyah University, using the
centrifugation flotation method with ZnSO4
solution. The obtained data was processed
using SPSS.

Tools And Materials For Identifying Sth Eggs

The tools used in this study include
stirring rods, beakers, centrifuge, cover
glasses, funnels, measuring cups, hot plates,
stool sample pots, LAF, gauze, microscope,
object glasses, centrifuge tubes, tube racks, test
tubes, pipettes, stopwatch, ice cream sticks,
refractometer, and amber bottles.

The materials used in this study include
distilled water, 10% formalin solution, ZnSO4
powder, filter paper, and stool samples.

Work Procedure for Identifying STH Eggs

1. Preparation of 33% ZnSO4 Solution The
solution was prepared by weighing 33
grams of ZnSO4 powder, placing it into a
beaker glass, and adding 100 ml of distilled
water.

2. Identification of STH eggs using the
centrifugation flotation method with 33%
ZnS04 solution
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3. The stool sample was diluted by adding
one milliliter of distilled water

4. Thediluted stool sample was filtered using
filter paper

5. The obtained supernatant was centrifuged

at 3000 rpm for five minutes

The supernatant was discarded quickly

Ten milliliters of 33% ZnS04 solution was

added into the sample tube, and then the

pellet was homogenized

8. The sample was centrifuged at 3000 rpm
for four minutes

9. A cover glass was placed over the sample
tube and then left for ten minutes

10. The cover glass was removed from the
sample tube and then placed on the object
glass

11. The specimen was observed under a
microscope at 10- and 40-times field of
views

12. The sample is positive if STH eggs are
observed.”

No

RESULT

The samples in this study were 35 children.
All children fulfilled the inclusion criteria.

Table 1. Sample distribution based on age and
gender

Characteristics of Subject N %
Age
Preschool-age 14 40
School-age 21 60
Gender
Male 18 51.42
Female 17 48.58

Table 1 shows that the school-age children
are more dominant, as many as 21 (60%).
Moreover, boys are also dominant, as many as

Table 2 shows that 23 students (65.71%)
are underweight, 11 students (31.43%) are
normal, and one student (2.86%) is
overweight.

Table 3. STH Infection Status

Infection Status N %
Negative 20 57.14
Positive 15 42.86

Table 3 shows that the number of students
infected with STH is lower than those not
infected. There are 15 students (42.86%)
infected with STH and 20 students (57.14%)
not infected.

Table 4. STH infection distribution based on
age and gender

Characteristics of Subject N %
Age
Preschool-age 5 35.71
School-age 10 47.62
Total 15 83.33
Gender
Male 7 38.89
Female 8 47.06
Total 15 85.95

Table 4 shows that, based on age, five
preschool-age children (35.71%) and ten
school-age children (47.62%) were infected.
Meanwhile, based on gender, seven boys
(38.89%) and eight girls (47.06%) were
infected.

Table 5. STH infection distribution based on
nutritional status

Nutritional Status N %
0
18 (51.42%). Underweight 9 39.13
Normal 6 54.55
Table 2. Nutritional Status Overweight 0 0
Nutritional Status N % Total 15 93.68
Underweight 23 65.71
Normal 11 31.43 Table 5 shows that based on nutritional
Overweight 1 2.86 status, nine underweight children (39.13%)
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and six normal children (54.55%) were
infected.
Table 6. Sample distribution based on the
infecting type of worm

Type of Worm N %
Ascaris lumbricoides 15 100
Trichuris trichiura 0 0

Hookworm 0 0

Table 6 shows that Ascaris lumbricoides
caused STH infections in children.

Table 7. Correlation Test (Spearmen Test)

STH Infection

(p-value)
Nutritional Status 0.517
Age 0.614
Gender 0.637

Table 7 shows the p-value of > 0.05,
which means that there is no significant

relationship between nutritional status
(p=0.517), age (p=0.614), and gender
(p=0.637) on the incidence of STH infections.
DISCUSSION

The study shows that 15 children
(42.86%) were infected with Ascaris

lumbricoides. This result is similar to the
research by Rahayu et al. in 2023 at the
Ciliwung riverbank, Kampung Melayu, East
Jakarta, in which 12 children (23.52%) were
infected with STH. All infections were caused
by Ascaris lumbricoides.8 Djuardi et al. (2021)
also found 160 children (58.8%) in the
Nangapanda district, East Nusa Tenggara,
infected with STH caused by Ascaris
lumbricoides.? STH infection caused by Ascaris
lumbricoides is transmitted orally and occurs
when consuming food or drinks contaminated
by infective eggs. Infective eggs can also enter
the body via hands by sucking hands or biting
unwashed fingernails.10 The soil type at the
research location greatly influences the high
incidence of Ascaris lumbricoides infections.
The correct type of soil for Ascaris lumbricoides
and Trichuris trichiura eggs to become
infective is clay, while Necator americanus and
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Ancylostoma duodenale need fertile soil to
become infective.!!

Apart from soil type, the number of eggs
also influences the high incidence of Ascaris
lumbricoides infections. This type of worm
produces more eggs than other species, and
the eggs produced can survive in dry soil at 40-
50°C. Eggs can survive because they have a
thick layer of hyaline and albuminoid, which
protects the eggs. Ascaris Ilumbricoides
infections are most commonly found in areas
with moist soil, while Trichuris trichiura is
more commonly found in coastal areas and
hookworm.11

Based on age, more school-age children
were infected with STH (47.67%). This result
is similar to the research by Tapiheru and
Nurfadly (2021) at Public Elementary School
105296, North Sumatra, which found 34.7%
positive cases in school-age children. Likewise,
Irwan et al. (2023), who conducted a study in
the working area of the Panambungan Health
Center, Makassar, found 52.1% positive cases
of STH infection.#12 The high number of STH
infections in school-age children is because
children at this age enjoy playing in the yards
both at school and at home but have alow level
of hygiene, risking them of being infected with
STHs.#121314 The Spearman test (statistics) in
this study resulted in a p-value 0.614 (p> 0.05);
thus, there is no significant relationship
between age and STH infection. This result
differs from the literature study by Novitasari
and Fatah in 2021, which discovered that age
is arisk factor that causes STH egg infections.1>

Based on gender, girls are more
susceptible to STH infection with 47.06%
positive cases compared to 38.89% cases in
boys. The result agrees with the study by
Annisa et al. (2018) at Public Elementary
School 200 Kemasrindo Village, Kertapati
District, Palembang, which found 51.7%
positive STH infection cases in girls and 48.3%
in boys.415

A similar result was also obtained by
Tapiheru and Nurfadly (2021) at Public
Elementary School 105296 North Sumatra,
which found 31.8% positive cases of STH in
girls and 27.9% in boys. All children, either
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boys or girls, can be infected with STH.
Outdoor activities involving soil can be one of
the causes of infection.* Based on the
Spearman test (statistics), the p-value is 0.637
(p>0.05); thus, there is no significant
relationship between gender and STH
infection.*

Based on nutritional status, out of 35
children, 23 children (65.71%) were
underweight, 11 children (31.43%) were
normal, and one child (2.86%) was
overweight. The incidence of positive STH
infections in underweight children was
39.13% (9 children), while it was 54.55% (6
children) in the normal category. Based on the
Spearman test (statistics), the p-value was
0.517 (p>0.05); thus, there is no significant
relationship between nutritional status and
STH infection. A similar result was also
reported by Ramadhani et al. (2022), who
found no relationship between STH infection
and nutritional status (p= 0.196).17

CONCLUSION
The study shows no correlation between
nutritional status (p=0.517), age (p=0.614),
and gender (p=0.637) with the incidence of
STH infections.

REFERENCES

1. Organization, W. H. (2023). Soil-
transmitted helmin infections. Retrieved
from https://www.who.int/news-
room/fact-sheets/detail /soil-transmitted-
helminth-infections

2. Organization, W. H. (2021). Soil-transmitted
helminthiases. Number of children (Pre-SAC
dan SAC) requiring preventive
chemotherapy for soil-transmitted
helminthiases. Retrieved from
https: //apps.who.int/neglected diseases/
ntddata/sth/sth.html

3. Novianty S, Pasaribu HS, Pasaribu AP.
(2018). Faktor Risiko Kejadian Kecacingan
Pada Usia Pra Sekolah. J Indon Med Assoc,
Volum: 68, Nomor 2.

4. Tapiheru MJR, Nurfadly. (2021). Prevalensi
Infeksi Soil Transmitted Helminth Pada
Murid Sekolah Dasar Negeri 105296

194 |

Kecamatan Percut Sei Tuan, Kabupaten Deli
Serdang, Sumatera Utara. JIMKI Volume 8
No.3.
https://doi.org/10.53366/jimki.v8i3.249

5. Nasution RKA, Nasution BB, Lubis M, Lubis IND.
(2019). Prevalence and Knowledge of Soil-
Transmitted Helminth Infections in Mandailing
Natal, North Sumatera, Indonesia. Open Access
Maced ] Med Sci. Volume 7(20), 3443 - 2446.
https://doi.org/10.3889/0amjms.2019.44
1

6. Alemu Y, Degefa T, Bajiro M, Teshome G.
(2022). Prevalence and intensity of soil-
transmitted helminths infection among
individuals in model and non-model
households, South West Ethiopia: A
comparative cross-sectional community
based study . PLOS ONE 17(10):e0276137
https://doi.org/10.1371 /journal.pone.02
76137

7. Ballweber LR, Beugnet F, Marchiondoc AA.
(2014). American Association of Veterinary
Parasitologists’ review of Veterinary
Parasitologists’ review of veterinary fecal
flotation methods and factors influencing
their accuracy and use—Is there really one
best technique? 73 - 80.

8. Rahayu AT, Pratama A, Setiawan MW,
Ma'rifatussolihat, Nikmatullah NA. Optimasi
Metode Flotasi Sentrifus Menggunakan
Larutan ZnS04, MgS0s4, dan NaCl
Berdasarkan Konsentrasi Larutan dan Lama
Pengapungan. Jurnal Media Analis
Kesehatan Vol. 14 No.1, Juni 2023.
https://doi.org/10.32382 /mak.v14i1.3283

9. DjuardiY, Lazarus G, Stefanie D, Fahmida U,
Ariawan [, Supali T. (2021). Soil-
transmitted helminth infection, anemia,
and malnutrition among preschool-age
children in Nangapanda subdistrict,
Indonesia. PLoS Negl Trop Dis
15(6):e0009506.
https://doi.org/10.1371 /journal.pntd.000
9506

10. Kurscheid |, Laksono B, Park MJ, Clements

ACA, Sadler R, McCarthy ]S, et al. (2020).
Epidemiology of soil-transmitted helminth
infections in Semarang, Central Java,

https://doi.org/10.33533/jpm.v17i2.6896 Vol 17 No 2 (2023)



https://doi.org/10.33533/jpm.v17i2.6896
https://www.who.int/news-room/fact-sheets/detail/soil-transmitted-helminth-infections
https://www.who.int/news-room/fact-sheets/detail/soil-transmitted-helminth-infections
https://www.who.int/news-room/fact-sheets/detail/soil-transmitted-helminth-infections
https://apps.who.int/neglected_diseases/ntddata/sth/sth.html
https://apps.who.int/neglected_diseases/ntddata/sth/sth.html
https://doi.org/10.53366/jimki.v8i3.249
https://doi.org/10.3889/oamjms.2019.441
https://doi.org/10.3889/oamjms.2019.441
https://doi.org/10.1371/journal.pone.0276137
https://doi.org/10.1371/journal.pone.0276137
https://doi.org/10.32382/mak.v14i1.3283
https://doi.org/10.1371/journal.pntd.0009506
https://doi.org/10.1371/journal.pntd.0009506

N.A. Nikmatullah!, Wijiastuti!, I. Masyhuda?, E.D. Permanasari3*, C. Rahmadilla*

11.

12.

13.

14.

15.

16.

17.

195 |

Indonesia. PLoS Negl Trop Dis 14(12):
e0008907.

https://doi.org/10.1371 /journal.pntd.00
08907

Sihura PNF, Augustina [, Jabal AR.
Literature Review: Hubungan Higienitas
Perorangan Dengan Kejadian Infeksi
Cacingan (Soil Transmitted Helminths)
Pada Anak Usia Sekolah Dasar. Jurnal
Kedokteran Universitas Palangka Raya,
Vol 10 (1): 1 - 7, 2022. https://e-
journal.upr.ac.id/index.php/JK

DOI: 10.37304 /jkupr.v10i1.3496

Irwan MIK, Fattah N, Arfah Al, Esa AH,
Laddo N, Ningsih ES. Faktor Risiko Infeksi
Kejadian Kecacingan pada Anak Usia
Sekolah di Wilayah Kerja Puskesmas
Panambungan Makassar. Fakumi Medical
Journal: Jurnal Mahasiswa Kedokteran
Vol. 3 No.4 (April, 2023).

Juhairiyah, Hairani B, Indriyati L.
Prevalensi Infeksi Cacing Pada Murid
Sekolah Dasar Negeri 1 Harapan Maju
Kecamatan Karang Bintang Kabupaten
Tanah Bumbu, SPIRAKEL, 9(1), 2017, 27
-33

Halleyantoro R, Riansari A, & Dewi DP.
Insidensi dan Analisis Faktor Risiko
Cacing Tambang Pada Siswa Sekolah
Dasar di Grobogan, Jawa Tengah. Jurnal
Kedokteran Raflesia, 5(1),2019, 18 - 27
Novitasari NA, Fatah MZ. Systematic
Review Faktor Risiko Infeksi Parasit Usus.
Media Gizi Kesmas, Vol. 10, No.1, Juni
2021: Halaman: 165 - 179

Annisa S, Dalilah, Anwar C. Hubungan
Infeksi  Cacing  Soil  Transmitted
Helminths ( STH ) dengan Status Gizi pada
Siswa Sekolah Dasar Negeri 200
Kelurahan = Kemasrindo = Kecamatan
Kertapati Kota Palembang Helminths
(STH) 1 Penyakit ini termasuk dalam
kelompok Neglected Tropical Diseases.
Majalah Kedokteran Sriwijaya. 2018.
Ramadhani R, Sawitri H, Maulina N.
Hubungan Infeksi Soil Transmitted
Helminths (STH) dengan Status Gizi pada
Siswa/Siswi Sekolah Dasar Negeri (SDN)
8 Pusong Lama Kecamatan Banda Sakti

18.

Kota Lhokseumawe Tahun 2022.
GALENICAL: Jurnal Kedokteran dan
Kesehatan Mahasiswa Malikussaleh Vol.1
No.4 November 2022.

Rehabil Med. 2013 Apr ; 56(3): 193-211
doi: 10.1016/j.rehab2013.01.008

https://doi.org/10.33533/jpm.v17i2.6896 Vol 17 No 2 (2023)



https://doi.org/10.33533/jpm.v17i2.6896
https://doi.org/10.1371/journal.pntd.0008907
https://doi.org/10.1371/journal.pntd.0008907
https://e-journal.upr.ac.id/index.php/JK
https://e-journal.upr.ac.id/index.php/JK

Nurul Azmah Nikmatullah-THE
CORRELATION BETWEEN
NUTRITIONAL STATUS, AGE,
AND GENDER ON THE
INCIDENCE OF SOIL-
TRANSMITTED HELMINTH
INFECTIONS

by Layanan Perpustakaan UHAMKA

Character count: 16906



Jurnal Profesi Medika : Jurnal Kedokteran dan Kesehatan
DOI: https:/ zdoi.or@.33533pj‘pm.vl?i?..ﬁﬁ% j
Vol 17 No 2 (2023) ISSN 0216-3438 (print); ISSN 2621-1122 (online) i

THE CORRELATION BETWEEN NUTRITIONAL STATUS, AGE, AND GENDER ON THE
INCIDENCE OF SOIL-TRANSMITTED HELMINTH INFECTIONS

Nurul Azmah Nikmatullahl, Wijiastutil, Irmawati Masyhudaz, Etin Diah Permanasari?*, Chintya
Rahmadillat.

1Program Studi Analis Kesehatan, Universitas Muhammadiyah Prof. DR. HAMKA, Jakarta, Indonesia
2Puskesmas Matan @i, Kabupaten Konawe Utara, Sulawesi Tenggara, Indonesia
3Sekolah Pascasarjana, Universitas Muhammadiyah Prof. DR. HAMKA, Jakarta, Indonesia
4Program Studi Analis Kesehatan, Universitas Muhammadiyah Prof. DR. HAMKA, Jakarta, Indonesia

*Correspondence email : etindiah_permanasari@uhamka.ac.id

ABSTRACT

Soil-transmitted helminth (STH) infections most commonly infect preschool and schodifage children. The
prevalence of STH infection remains high, i.e., 73 million children are infected in Indonesia. The most commonly
infecting worms are roundworms (Ascaris lumbricoides), whipworms (Trichuris trichiura), and hookworms
(Ancylostoma duodenale and Necator americanus). STH infection is transmitted through soil contaminated by STH
eggs or larvae. Personal hygiene, availability of clean water, and defecation behavior arefffBtors in the development
of STH infection. Prolonged infection can cause malnutrition, anemia, and slow growth. This stucaims to examine
the association between nutritional status, age, and gender on the incidence of STH infection. This research is a
descriptive-analytical study with a cross-sectional approach. Fifteen [[ER.86%) of 35 preschool and school-age
children’s stool samples were positive for Ascaris lumbricoides eggs. The nutritional status of the children was
grouped into underweight, normal, and overweight. The body mass index (BMI) calculation resulted in 65.71%
(23/88) underweight, 31.43% (11/35) normal, and 2.86% (1/35) overweight children. The Spearmen test shows
that there is no significant correlation between nutritional status (p=0.517), age (p=0.614), and gender (p=0.637)
on STH infection.

Keywords: Age, Gender, Infection, Nutritional status, Soil-transmitted helminth

ABCTPAKT

WHbeKUMH reIstMUHTOR, Nepefawiiuxca vepes nousy ([III), yawe Bcero mopaxarwT JeTeld [JOWIKOABHOTO H
wKo/MbHOro sospacra. Pacnpocrpadeddocrts 3IIIIT ocraercs BbICOKOH: B Eupne';mn HHbHLHUpPOBaHO 73
MHJUTMOHA JleTed. Yalle BCEro 3apakeHHe NMPOUCXOAUT KPYIibIMH Yepeamu (Ascaris lumbricoides), raucramu
(Trichuris trichiura) u ankusocromamu (Ancylostoma duodenale n Necator americanus). HHexuua STH
nepejaeTcs Yepes NNOYBY, 3arpA3HeHHYIO AHIAMHA WK JHYHHKaMu STH. J/InuHas rurveda, HaJlM4He YHCTOH BOJbI
M MOBejleHHe NpH JedeKalyu ABAsA0Tc GakTopaMd pasBUTHA WHexkuun STH. [JnuTebHas HHeKLHs MOXKeT
BbI3BATb HeloejaHHe, aHEMHIO M 3aMmejieHHe pocTa. Llenb fjaHHOTO HMcC/lefoBaHHA - U3YYHTb CBA3Sb MeAY
CTATYCOM NUTAHUA, BO3PACTOM H NOJOM Ha 3a6osesaemocTs STH-uHekuei. /laHHOe Hcce/loBaHUE SIBJIAETCS
ONHCATeNbHO-aHAIHTHYECKHM C NlepeKpecTHbIM nogxogoM. [laTHaguaTts (42,86 %) 13 35 o6pasuos cryaa gereid
[OUIKOJIBHOTO M IIKOJIBHOTO BO3pacTa GbUIM MOJIOXHTE/NbHBIMM Ha siila Ascaris lumbricoides. [To ypoBH
NUTaHUA JeTH BLLUIH pazjiesieHb] HAa JeTel ¢ HeJoCTATOUHEIM BecOM, HOPMa/IbHEIM W H30BLITOYHBIM BecoM. PacueT
HHjekca Maccbl Testa (MMT) nokasas, uro 65,71% (23/35) aetei uMeloT HejocTaTouHbIH Bec, 31,43% (11/35) -
HOpMabHbIA H 2,86% (1/35) - 36bITOUHbIH Bec. TecT CnMPMeHa NoKa3al OTCYTCTBHE 3HAYUMOH KOppesiiiii
Mexay crarycoM nutanus (p=0,517), ospacrom (p=0,614) u nosom (p=0,637) HauHpuuupoBaHue STH.
Kno4eBble coBa: Bospact, mos, HHQHUMpPOBaHHe, CTATyC NHUTAHHA, re/IbMHHT, NepefalolHiica depe3
No4BYy

Copyright © 2023 ]Bnal Profesi Medika : Jurnal Kedokteran dan Kesehatan 190
Submitted: 22 November 2023; Received in revised form: 2 Desember 2023 ; Accepted: 3 Desember 2023; Available online: 5 Desember 2023;
Published regularly: Desember 2023




N.A. Nikmatullah!, Wijiastuti!, I. Masyhuda?, E.D. Per

i*, C. Rahmadilla*

INTRODECTION

Soil-transmitted helminth (STH) infection
Ehn infection caused by intestinal nematodes.
It is estimated that around 1.5 billion people
globally have been infected. This ifgkction is
mainly suffered by poor people with poor
EBhitation and difficult access to clean water.
The highest prevalence is in sub-Saharan
Africa, South America, China, and Asia.! STH
often infects preschoolfand school-age
children with the highest prevalence of STH
infection in preschool and school-age children
in Southeast Asia, i.e, 496 million. Most
Southeast Asian countries have a tropical
climate with high humidity.2 Indonesia is one
E)the countries in the Southeast Asia region.
The prevalence of STH infection in preschool
and school-age children in Indonesia is
relatively high, i.e, 73 million2 @

STH infections in Indonesia are caused
mainly by roundworms (Ascaris lumbricoides),
whipworms  (Trichuris  trichiura), and
hookworms (Ancylostoma duodenale and
Necator americanus).* Several studies show
that most infections in Indonesia are dflsed by
Ascaris lumbricoides rather than Trichuris
trichiura and hookworm. The prevalence of
Ascaris lumbricoides infection in each region is
different. Areas with high prevalence include
West Nusa Tenggara (92%), West Java 90%,
Sulawesi (88%), Kalimantan (79%), and
Sumatra (78%). The prevalence of Trichuris
trichiura is relatively high in several areas, i.e,,
West Java (91%), West Nusa Tenggara (84%),
Sumatra (83%), KalimantfE) (83%), and
Sulawesi (83%). Meanwhile, the prevalence of
hookworm infection ranges from 30 to 50% in
various regions, with a higher prevalence
found in plantation areas.3

STH @ffections are transmitted through
soil. STH eggs or larvae develop in warm and
moist soil.3 This infection is caused by several
factors, including lack of clean water, soil
@ntaminated with STH eggs or larvae, and
poor personal hygiene, such as not keeping
nails clean, not washing hands before eating
and after defecating, and not defecating in the
toilet.*5
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Chronic STH infection can cause delayed
in the physical growth and cognition, anemia,
and decreased stamina. Patients with mild
infections show no symptoms, while severe
infections cause various symptoms, including
stomach pain, diarrhea, loss of appetite,
intestinal bleeding, and malnutrition.6

e
MATERIAL AND METHODS

This study is a descriptive-analytical
research with a cross-sectional approach. The
study was conducted in July 2021. The sample
population was children under 15 years old
who lived in RT 014 RW 013, Warakas Village,
Tanjung Priok District, North Jakarta. The
inclusion criteria include children under 15
years old who have not taken any
anthelmintics in the previous month.

The data used was primary data obtained
from children's stools. The stools were
fZamined at the Parasitology Laboratory of the
Faculty of Pharmacy and Science, Prof DR
HAMKA Muhammadiyah University, using the
centrifugation flotation method with ZnSO4
solution. The obtained data was processed
using SPSS.

Tools And Materials For Identifying Sth Eggs

The tools used in this study include
stirring rods, beakers, centrifuge, cover
glasses, funnels, measuring cups, hot plates,
stool sample pots, LAF, gauze, microscope,
object glasses, centrifuge tubes, tube racks, test
tubes, pipettes, stopwatch, ice cream sticks,
refractometer, and amber bottles.

The materials used in this study include
distilled water, 10% formalin solution, ZnSO4
powder, filter paper, and stool samples.

Work Procedure for Identifying STH Eggs

1. Preparation of 33% ZnSO0s Solution The
solution was prepared by weighing 33
grams of ZnS04 powder, placing it into a
beaker glass, and adding 100 ml of distilled
water.

2. lIdentification of STH eggs using the
centrifugation flotation method with 33%
ZnS04 solution
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3. The stool sample was diluted by adding
one milliliter of distilled water

4. Thediluted stool sample was filtered using
filter paper

5. The obtained supernatant was centrifuged
at 3000 rpm for five minutes

6. The supernatant was discarded quickly

7. Ten milliliters of 33% ZnS04 solution was
added into the sample tube, and then the
pellet was homogenized

8. The sample was centrifuged at 3000 rpm
@r four minutes

9. A cover glass was placed over the sample
tube and then left for ten minutes

10. The cover glass was removed from the
sample tube and then placed on the object
glass

11.The specimen was observed under a
microscope at 10- and 40-times field of
views

12. The sample is positive if STH eggs are
observed.”

RESULT

The samples in this study were 35 children.
All children fulfilled the inclusion criteria.

Table 1. Sample distribution based on age and
gender

Characteristics of Subject N %
Age
Preschool-age 14 40
School-age 21 60
Gender
Male 18 51.42
48.58

Female 17

Table 1 shows that the school-age children
are more dominant, as many as 21 (60%).

Table 2 shows that 23 students (65.71%)
are underweight, 11 students (31.43%) are
normal, and one student (2.86%) is
overweight.

Table 3. STH Infection Status

Infection Status N %
Negative 20 5714
Positive 15 4286

Table 3 shows that the number of students
infected with STH is lower than those not
infected. There are 15 students (42.86%)
infected with STH and 20 students (57.14%)
not infected.

Table 4. STH infection distribution based on
age and gender

Characteristics of Subject N %
Age
Preschool-age 5 35.71
School-age 10 47.62
Total 15 83.33
Gender
Male 7 38.89
Female 8 47.06
Total 15 85.95

Table 4 shows that, based on age, five
preschool-age children (35.71%) and ten
school-age children (47.62%) were infected.
Meanwhile, based on gender, seven boys
(38.89%) and eight girls (47.06%) were
infected.

Table 5. STH infection distribution based on
nutritional status

Moreover, boys are also dominant, as many as Nutritional Status N 9
0
18 (51.42%). Underweight 9 39.13
Normal 6 54.55
Table 2. Nutritional Status Overweight 0 0
Nutritional Status N % Total 15 93.68
Underweight 23 65.71
Normal 11 3143 Table 5 shows that based on nutritional
Overweight 1 2.86 status, nine underweight children (39.13%)
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and six normal children (54.55%) were
infected.
Table 6. Sample diffribution based on the
infecting type of worm

Type of Worm N %
Ascaris lumbricoides 15 100
Trichuris trichiura 0 0

Hookworm 0 0

Table 6 shows that Ascaris lumbricoides
caused STH infections in children.

Table 7. Correlation Test (Spearmen Test)

STH Infection

(p-value)
Nutritional Status 0.517
Age 0.614
Gender 0.637

Table 7 shows the p-value of > 0.05,
which means that there is no significant
relationship between nutritional status
(p=0.517), age (p=0.614), and gender
(p=0.637) on the incidence of STH infections.

DISCUSSION
The study shows that 15 children
(42.86%) were infected with Ascaris

lumbricoides. This result is similar to the
research by Rahayu et al. in 2023 at the
Ciliwung riverbank, Kampung Melayu, East
Jakarta, in which 12 children (23.52%) were
infected with STH. All infections were caused
by Ascaris lumbricoides.® Djuardi et al. (2021)
also found 160 children (58.8%) in the
Nangapanda district, East Nusa Tenggara,
infected with STH caused by Ascaris
lumbricoides.? STH infection caused by Ascaris
lumbricoides is transmitted orally and occurs
when consuming food or drinks contaminated
by infective eggs. Infective eggs can also enter
the body via hands by sucking hands or biting
unwashed fingernails.1° The soil type at the
research location greatly influences the high
incidence of Ascaris lumbricoides infections.
The correct type of soil for Ascaris lumbricoides
and Trichuris trichiura eggs to become
infective is clay, while Necator americanus and
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Ancylostoma duodenale need fertile soil to
become infective.!!

Apart from soil type, the number of eggs
also influences the high incidence of Ascaris
lumbricoides infections. This type of worm
produces more eggs than other species, and
the eggs produced can survive in dry soil at 40-
50°C. Eggs can survive because they have a
thick layer of hyaline and albuminoid, which
protects the eggs. Ascaris Ilumbricoides
infections are most commonly found in areas
with moist soil, while Trichuris trichiura is
more commonly found in coastal areas and
hookworm.!!

Based on age, more school-age children
were infected with STH (47.67%). This result
is similar to the research by Tapiheru and
Nurfadly (2021) at Public Elementary School
105296, North Sumatra, which found 34.7%
positive cases in school-age children. Likewi
Irwan et al. (2023), who conducted a study in
the working area of the Panambungan Health
EE:nter, Makassar, found 52.1% positive cases
of STH infection.#12 The high number of STH
infections in school-age children is because
children at this age enjoy playing in the yards
both at school and at home but have a low level
of hygiene, risking them of being infected with
STHs.4121314 The Spearman test (statffitics) in
this study resultedina p-value 0.614 (p> 0.05);
thus, there is no significant relationship
between age and STH infection. This result
differs from the literature study by Novitasari
and Fatah in 2021, which discovered that age
is arisk factor that causes STH egg infections.!5

Based on gender, girls are more
susceptible to STH infection with 47.06%
positive cases compared to 38.89% cases in
boys. The result agrees with the study by
fnisa et al. (2018) at Public Elementary
School 200 Kemasrindo Village, Kertapati
District, Palembang, which found 51.7%
positive STH infection cases in girls and 48.3%
in boys.+15

A similar result was also obtained by
Tapiheru and Nurfadly (2021) at Public
Elementary School 105296 North Sumatra,
which found 31.8% positive cases of STH in
girls and 27.9% in boys. All children, either
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boys or girls, can be infected with STH.
Outdoor activities involving s@fcan be one of
the causes of infection* Based on the
Spearman test (stafBtics), the p-value is 0.637
(p>0.05); thus, there is no significant
relationship between gender and STH
infection.*

Based on nutritional status, out of 35

children, 23 children (65.71%) were
underweight, 11 children (31.43%) were
normal, and one child (2.86%) was

overweight. The incidence of positive STH
infections in underweight children was
39.13% (9 children), while it w#g3h4.55% (6
children) in the normal category. Based on the
Spearmfh test (statistics), the p-value was
0.517 (p>0.05); thus, there is no significant
relationship between nutritional status and
STH infection. A similar result was also
reported ffj Ramadhani et al. (2022), who
found no relationship between STH infection
and nutritional status (p= 0.196).17

CONCLUSION 1]

The study shows no correlation between
nutritional status (p=0.517), age (p=0.614),
and gender (p=0.637) with the incidence of
STH infections.
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