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1. Intromiion
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Background: S-oil-transmitted helminth infections are diseases
caused by the ingestion of infective stages (in the form of eggs,
larvae, cysticercoid, and plerocercoid) of worms (nematodes,
cestodes, and trematodes) into the human gastrointestinal tract
through the fecal-oral route. The risk factors associated with soil-
transmitted helminth infections are environmental factors and
hygiene factors. These factors are commonly found in agricultural
areas. Therefore, we conducted research in Miaten Village
because the majority of the villagers work as cattle breeders. In
addition, the surrounding community, especially cattle breeders,
experienced excessive diarrhea that was probably caused by a
lack of hygiene knowledge, podgsanitation, and low awareness of
cattle care and management. This study aims to determine the
prevalence and risk factors of soil-transmitted helminth infections
in cattle farmers in Mlaten village, Mojokerto, East Java.
Methods: This research was conducted using a survey method
and cross-sectional study design with 30 cattle farmers as
respondents. Human and cow feces were identified using a
staining method in the form of 2% eosin. We also used
questionnaires to determine the risk factors. The data obtained
Elere presented descriptively and risk factors were analyzed
using the chi-square test. Results: The results showed that the
habit of cutting nails (OR= 0.083; Cl 95%= 0.007-0.950; p<0.05),
the habit of washing hands (OR= 0.000; Cl 95%= 0.000-0.000;
p<0.05), and the habit of washing hands with soap (OR= 0.040;
Cl 95%= (E367-18.925; p<0.05) have a significant effect on the
incidence of soil-transmitted helminth infections. Conclusion:
The prevalence of soil-transmitted helminth infections is
significant to personal hygiene risk factors.

This is an open access article under the CC-BY-5A license

Soil-transmitted helminth infections are still a common health problengfij the world, especially
in developing countries such as Indonesia [1]. This disease is mainly caused by roundworms
(Ascaris lumbricoides), whipworms (Trichuris trichiura), hookworms (Necator americanus and
Ancylostoma duodenale), Taenia sp, D. caninum, and D. latumn. Chronically infected individuals can
suffer from a variety of clinical complications, incading poor physical and mental development [2].
The transmission of soil-transmitted helminths is associated with poverty and poor living conditions,
inadequate sanitation and water supplies, soil quality, and climate, poor personal and
environmental hygiene, and poor health awareness [3].
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According to the World Hggalth Organization (WHO), more than 2 billion people of the world's
population were infected with soil-transmitted helminth infections in 2019. Based on the results of a
survey in several regions of Indonesia in 2011, the prevalence reached 78% in Sumatra, 79% in
Kalimantan; 88% in Sulawesi, 92% in West Nusa Tenggara, and 90% in West Java [3]. A previous
study reported that the prevalence of soil-transmitted helminths in 30 farmers in the Gatep
neighborhood of South Ampenan Village was 90.00%, with details as follows: Ascaris lumbricoides
(80.00%), Trichuris trichiura (6.67%), and Necator americanus (3.33%) [4].

Based on the results of research in East Java, especially in the Tikung Sub-District, Lamongan
district, from 50 samples of cow dung at Sumber Jaya Ternak farm, 3 samples (6%) contained
nematode worms and 47 samples (94%) were free of nematode worms. 3 samples (6%) contained
nematode worms and 47 samples (94%) were free of nematode worms [5]. A study conducted in
LPA Surabaya(Benowo Final Disposal Site, Surama) showed that the prevalence of soil-
transmitted helminths was 73%. 6 species of worms (Oesophagostomum sp., Trichostrongylus sp.,
Bunostomum sp., M. digitatus, T. vitulorum, and Trichuris sp) were found in the cow feces samples
[6]. The presence of disease disorders in cattle hampers animal husbandry activities because it
affects milk production and livestock fertility [7]. Therefore, health monitoring is an essential part of
cattle breeding as the health of livestock greatly influengs the yields [8]. In addition, the health of
the breeders is also important. An earlier study [9], showed that the prevalence of helminth
infection was 19.2%, and the majority of the cattle farmers also experienced helminth infections
when their cows are positive for parasitic worm eggs [10].

The major risk factors of soil-transmitted helminth infections are because helminth infections
are transmitted through soil. An earlier study reported that 90.8% of those infected with soil-
transmitted helminths live in unfavorable environmental conditions [11]. The study also showed that
the persml hygiene of the respondents was poor and worm eggs were found in their feces
[12]. As the environment is one of the main risk factors in soil-transmitted helminth infections,
Miaten Village, Mojokerto, East Java was an ideal research location because the environment
largely consists of agricultural areas and the majority of the people work as traditional cattle
breeders. In addition, a large number of people did not understand the importance of environmental
sanitation and personal hygiene making the surrounding community vulnerable to excessive
diarrhea. Thus, we attempted to identify the presence of intestinal nematode eggs and the state of
risk factors (environmental sanitation and personal hygiene) in Mlaten Village, Mojokerto, East
Java.

2. Materials and Method

This research was conducted using a survey method and cross-sectional study design. 30
respondents were selected using slovin formula. The inclusion criteria are cattle breeders and
females and/or males aged 15-60 years at Mlaten Village, Mojokerto, East Java. Purposive
sampling technique was used to conduct sampling by giving a questionnaire about risk factors
(environmental sanitation factors and personal hygiene factors). There are two main types of data
in the research. First was the observation of the presence of parasitic worm eggs by examining
feces consisting of 30 samples of farmers’ feces and 30 samples of cow manure using the staining
method at the Integrated Biology Laboratory of Stikes RS Anwar Medika. The tools and materials
used in the observations were Olympus CX 23 binocular microscope, 2% eosin, object glass, and
cover glass. The second data was the risk factors questionnaire asseggipent. Both data were
presented descriptively and analyzed using a chi-square test performed on SPSS.

3. Results and Discussion
3.1. Results

Table 1 shows that most respondents are male (80%). More than half of the respondents are
45-60 years (60%). In terms of educational background, almost half the respondents are high
school graduates (46%). More details can be seen in Table 1 The results of fecal examination
showed that from 30 feces samples of farmers, 13% of worm eggs were from Ascaris lumbricoides
(6.7%) and Trichuris trichiura (6.7%). Meanwhile, from 30 samples of cow feces, 60% of parasitic
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worm eggs were from Ascaris lumbricoides (33.3%). Based on Table 3, the habit of cutting nails
(OR= 0.083; Cl 95%= 0.007-0.950; p<0.05), the habit of washing hands (OR= 0.000; Cl 95%=
0.000-0.000; p<0.05), the habit of washing hands with soap (OR= 0.040; Cl 95%= 0.267-18.925;
p<0.05) have significant effect on the incidence of soil-transmitted helminth infections. Farmers
who regularly cut their nails have 0.083 times the chance of getting soil-transmitted helminth
infections compared to farmers who do not have the habit. Farmer who washes their hands with
soap is 0.040 times at risk of the incidence of helminth infections compared to farmers who do not
wash their hands with soap.

Table 1. The Characteristics of Respondents

Variable n %
CGender
Man 24 80
Female 6 20
Age (years)
15-30 5 16
30-45 7 24
5-60 18 60
Educational Background
Elementary school 7 24
Junior high school 9 30
Senior high school 14 46

Table 2. The Result of Parasitic Worm Egg from the Samples

The Types of Soil-transmitted Helminths

Sample
Type Ascaris  Trichuris Taenia Dipylidium Diphyliobothrium (%) )
lumbricoides  trichiura sp. canium latum
Human 2 2 0 0 0 4 26
Feces (6.7%) (6.7%) (0%) (0%) {0%) (13%)  (87%)
Cow 10 1 5 1 1 18 12
Feces (33.33%) (3.33%)  (16.7%) (3.33%) (3.33%) (60%)  (40%)
Table 3. Bivariate Analysis
Soil-transmitted Helminth
Infections P
i inti o
Variable Description Non Infection Total value OR (Cl 95%)
Infection
F % F % F %
Environmental Sanitation Conditions
Environmental  Clean 25 89 3 11 28 100 0114 0.120
Sanitation No 1 50 1 50 2 100 : (0.006-2.458)
Animal Feces  Separated 16 89 2 11 18 100 0.605
Disposal Site Separated 10 83 2 17 12 100 98 (00765.172)
Environmental  1-2 times a week 8 80 2 20 10 100 2950
Cleaning ; 0.448 ;
Frequency 3-4 times a week 18 90 2 10 20 100 (0.267-18.925)
Individual Sanitary Hygiene
Nail Cutting Yes 24 83 2 17 26 100 0.020 0,083
Habits No 2 50 2 50 4 100 ’ (0.007-0.950)
Hand Washing Yes 26 100 O 0 26 100
Habits No 0 0 4 100 4 100 0.000 0.000
Hand Washing With soap 25 93 2 7 27100 404 0.04
Using Soap Just water 1 33 2 67 3 100 ) (0.002-0.8657)
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3.2. Discussion

Based on the results of research, worm eggs were found in the feces samples of both farmers
(13%) and cattle (60%). The percentage of environmental sanitation was as follows: 3 people
(11%) have good environmental sanitation while only 1 person (50%) has poor environmental
sanitation. In terms of livestock feces disposal, 2 people (11%) dispose of the feces in a separate
location and 2 others (17%) dispose of the feces in a non-separate location. For cleaning
frequency, 2 farmers (20%) clean the environment 1-2 times a week, and 2 others (10%) clean the
environment 3-4 times a week (Table 3).

The presence of intestinal nematode eggs indicates a health risk that can have an impact on
animal husbandry activities. Research at Sumber Jaya Ternak farm, Tikung sub-district, Lamongan
reported that 94% of cows were not infected with soil-transmitted helminths due to the awareness
of farmers in feeding patterns and cow hygiene [5]. Based on the statistics, cattle farmers in Mlaten
village already have good sanitation hygiene so no relationship was found between environmental
sanitation and the incidence of intestinal worm infection. The finding of this research is in
agreement with a study conducted in Palu City [13] and research on the incidence of ascariasis
and trichuriasis in Padang City [14] which showed that there was no significant relationship
between environmental sanitation and soil-transmitted helminth infections. Research conducted in
Minahasa Regency [15] used three sanitation indicators. namely the conditiorZbf latrines/WC,
availability of clean water, and waste disposal facilities. The results revealed that there is no
significant relationship between the three indicators and the incidence of helminth infections.

Statistical data on animal feces disposal sites also concluded that no relationship between the
incidence of helminth infections and animal feces disposal management was found because the
livestock waste management was quite good. Despite the close distance between the cattle pen
and the housing area, the transmission of helminthiasis could be prevented [16]. Livestock pens
and manure disposal adjacent to the house can increase disease transmission. This is in line with a
previous study that reported that there was no relationship between the distance of feces disposal
site and STH infection with the incidence of diarrhea in children under five [17]. Proper treatgant of
fecal waste can reduce the number of diseases caused by flies. Thus, flies do not have a
significant role in the spread of disease in humans. However, one study suggested that the
condition of feces disposal sites has a significant relationship with the level of helminth infection
[18]. feces disposal sites increase the risk of the spread of diseases transmitted by soil-transmitted
helminth. An earlier study showed that there was a relationship between feces disposal facilities
and the incidence of STH infection because 60% of respondents have disposal facilities [19].

Weekly cleaning does not statistically affect the incidence of intestinal nematode
infection. This is in line with research on cattle breeders in Jombang Regency which showed that
there was no significant relationship between daily pen cleaning and health complaints because the
sanitation conditions of the cattle ranchers' pens were considered quite good [20]. A study
conducted in Benua Kayong District [21] showed that no relationship was found between animal
enclosure sanitation and the incidence of helminth infections in chicken breeders. Breeders in
Benua Kayong Subdistrict were considered quite good at cleaning their livestock pens so that the
transmission of diseases caused by soil-transmitted helminths can be prevented. A study reported
that the incidence of soil-transmitted helminth infections was not influenced by sanitary hygiene
alone, but also mother supporting factors such as adequate feeding and routine deworming
[22]. In addition, good agricultural practices on farms and standard veterinary meat inspection also
need to be applied [23].

The relationship between personal hygiene factors is different from environmental sanitation
hygiene. All indicators of personal hygiene factors have a significant influence on the incidence of
intestinal nematode infection. This can be seen from the p-value of the habit of cutting nails
(0.020), washing hands (0.000), and washing hands with soap (0.004). (Table 3). 2 people
regularly cut their nails (17%), and 2 others do not have the habit of cutting nails (50%). In terms of
hand washing habits, 4 people (87%) have good hand washing habits. Specifically, 2 people (7%)
wash their hands with soap while 2 others (67%) wash their hands with water. The statistical
results of nail-cutting habits in Pekanbaru City showed that there was a relationship between nail-
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cutting habits and soil-transmitted helminth infections [24]. Dirty nails can contain contaminated dirt
thus leading to the ingestion of parasitic worm eggs when eating or putting hands on the mouth
without washing them [25]. Research on garbage scavengers in Makassar City revealed that there
was a relationship between nail-cutting habits and worm infections [26]. Lack of hygiene knowledge
and hygiene awareness is one of the factors that influence the incidence of soil-transmitted
helminth infections [27].

A previous study reported that there was a relationship between hand washing and the
incidence of helminth infections [28]. Washing hands is an important activity because worm eggs
can be ingested through caltaminated nails [29]. Washing hands with soap also has a significant
influence on théghcidence of soil-transmitted helminth infections. This matches the result of a study
that concluded that there was a relationship between the habit of washing hands wifh soap and the
incidence of helminth infections [30]. Another study conducted in Bima also stated that there was a
significant relationship between hand washing habits and the incidence of worm infection
[31]. Washing hands with soap can remove parasitic worm eggs more than washing hands with
water alone becgghe the ingredients can reduce the number of germs and parasitic
worms. Therefore, it is essential to wash hands with soap because water alone is not enough [32].

4. Conclusion

The prevalence of soil-transmitted helminth infections is influenced by personal hygiene
factors. It is important to educate cattle farmers about clean and healthy living behavior (PHBS) by
counseling and giving direct examples. The outreach program can be in the form of eliminating soil-
transmitted helminths (STH) worm infections and providing examples of sanitation practices in
houses and agricultural areas.

Declaration
Acknowledgments: We would like to thank the villagers of Mlaten, Mojokerto, East Java,
STII‘m RS Anwar Medika, and all the participants who have helped and supported this research.
Conflict of interest: We declare no conflict of interest related to this study.

References

1. Mekonnen Z, Hassen D, Debalke S, Tiruneh A, Asres Y, Chelkeba L, Zemene E, Belachew T.
Soil-Transmitted Helminth Infections and Nutritional Status of School Children in Government
Elementary Schools in Jimma Town, Southwestern Ethiopia. SAGE Open Med. 2020 Sep
4,8:2050312120954696. doi: 10.1177/2050312120954696. PMID: 32953118; PMCID:
PMC7475784.

2.  Sumbele IUN, Nkain AJ, Ning TR, Anchang-Kimbi JK, Kimbi HK. Influence of Malaria, Soil-
Transmitted Helminths and Malnutrition on Haemoglobin Level Among School-Aged Children
in Muyuka, Southwest Cameroon: A Cross-sectional Study on Outcomes. PLoS One. 2020
Mar 30;15(3):¢0230882. doi: 10.1371/journal.pone.0230882. PMID: 32226023; PMCID:
PMC7105131.

3. Djuardi Y, Lazarus G, Stefanie D, Fahmida U, Ariawan |, Supali T. Soil-transmitted Helminth
Infection, Anemia, and Malnutrition Among Preschool-Age Children in Nangapanda
Subdistrict, Indonesia. PLoS Negl Trop Dis. 2021 Jun 17;15(6):e0009506. doi:
10.1371/journal.pntd.0009506. PMID: 34138863; PMCID: PMC8253427.

4. Belizario V Jr, Delos Trinos JPCR, Sison O, Miranda E, Molina V, Cuayzon A, Isiderio ME,
Delgado R. High Burden of Soil-Transmitted Helminth Infections, Schistosomiasis,
Undernutrition, and Poor Sanitation in Two Typhoon Haiyan-Stricken Provinces in Eastern
Philippines. Pathog Glob Health. 2021 Sep;115(6):412-422. doi:
10.1080/20477724.2021.1920777. Epub 2021 May 6. PMID: 33956588; PMCID:
PMC8592586.

5. Ramos F, Marques CB, Reginato CZ, Braunig P, Osmari V, Fernandes F, Sangioni LA, Vogel
FSF. Field and Molecular Evaluation of Anthelmintic Resistance of Nematode Populations
from Cattle and Sheep Naturally Infected Pastured on Mixed Grazing areas at Rio Grande do
Sul, Brazil. Acta Parasitol. 2020 Mar;65(1):118-127. doi: 10.2478/s11686-019-00137-6. Epub
2019 Nov 13. PMID: 31721057.

Muhammad Aviv Nur Ridwan et.al (Prevalence and Risk Factors of Soil-transmitted Helminth...)




e-ISSN: 2720-9997 Disease Prevention and Public Health Journal 83

Vol. 16, No. 2, September 2022, pp. 78-84

20.

21.

Prajnya Paramitha R, Ernawati R, Koesdarto S. The Prevalence of Gastrointestinal Tract
Helminthiasis Through Stool Examination in Cattle at Benowo Landfill Surabaya. J Parasite
Sci. 2019;1(1):23. http://dx.doi.org/10.2047 3/jops.v1i1.16218

May K, Brigemann K, Konig S, Strube C. Patent infections with Fasciola hepatica and
Paramphistomes (Calicophoron Daubneyi) in Dairy Cows and Association of Fasciolosis with
Individual Milk Production and Fertility Parameters. Vet Parasitol [Internet]. 2019;267:32—41.
doi: https://doi.org/10.1016/j.vetpar.2019.01.012

Kouam MK, Fokom GT, Luogbou DD'N, Kantzoura V. Gastro-intestinal Parasitism and Control
Practices in Dairy Cattle in North-west Cameroon (Central Africa). Acta Parasitol. 2021
Sep;66(3):947-953. doi: 10.1007/s11686-021-00343-1. Epub 2021 Mar 15. PMID: 33721185.
Paller VGV, Babia-Abion S. Sail-transmitted Helminth (STH) Eggs Contaminating Sails in
Selected Organic and Conventional Farms in the Philippines. Parasite Epidemiol Control.
2019 Aug 15;7:e00119. doi: 10.1016/j.parepi.2019.e00119. Erratum in: Parasite Epidemiol
Control. 2020 Dec 15;11:e00194. PMID: 31872089; PMCID: PMC6911896.

. Lynn MK, Morrissey JA, Conserve DF. Soil-Transmitted Helminths in the USA: a Review of

Five Common Parasites and Future Directions for Avenues of Enhanced Epidemiologic
Inquiry. Curr Trop Med Rep. 2021 Jan 30:1-11. doi: 10.1007/s40475-020-00221-2. Epub
ahead of print. PMID: 33552843; PMCID: PMC7847297.

. Sqguire SA, Robertson ID, Yang R, Ayi |, Ryan U. Prevalence and risk factors associated with

gastrointestinal parasites in ruminant livestock in the Coastal Savannah zone of Ghana. Acta
Trop [Internet]. 2019;199:105126. Available from:
https://www.sciencedirect.com/science/article/pii/S0001706X19302220

. Opara KN, Wilson EU, Yaro CA, Alkazmi L, Udoidung NI, Chikezie FM, Bassey BE, Batiha

GE. Prevalence, Risk Factors, and Coinfection of Urogenital Schistosomiasis and Soil-
Transmitted Helminthiasis among Primary School Children in Biase, Southern Nigeria. J
Parasitol Res. 2021 Mar 13;2021:6618394. doi: 10.1155/2021/6618394. PMID: 33791124;
PMCID: PMC7984897.

. Ahiadorme M, Morhe E. Soil Transmitted Helminth Infections in Ghana: A Ten Year Review.

Pan Afr Med J. 2020 Apr 20;35:131. doi: 10.11604/pamj.2020.35.131.21069. PMID:
32655745; PMCID: PMC7335259.

. Sugiyama H, Morishima Y, Kagawa C, Araki J, lwaki T, lkuno H, Miguchi Y, Komatsu N,

Kawakami Y, Asakura H. Current Incidence and Contamination Sources of Ascariasis in
Japan. Shokuhin Eiseigaku Zasshi. 2020;61(4):103-108. doi: 10.3358/shokueishi.61.103.
PMID: 33012763.

. Mogaji HO, Dedeke GA, Bada BS, Bankole S, Adeniji A, Fagbenro MT, Omitola OO, Oluwole

AS, Odoemene NS, Abe EM, Mafiana CF, Ekpo UF. Distribution of Ascariasis, Trichuriasis
and Hookworm Infections in Ogun State, Southwestern Nigeria. PLoS One. 2020 Jun
8;15(6):e0233423. doi: 10.1371/journal.pone.0233423. PMID: 32511237; PMCID:
PMC7279584.

. Kurscheid J, Laksono B, Park MJ, Clements ACA, Sadler R, McCarthy JS, Nery SV, Soares-

Magalhaes R, Halton K, Hadisaputro S, Richardson A, Indjein L, Wangdi K, Stewart DE, Gray
DJ. Epidemiology of Soil-Transmitted Helminth Infections in Semarang, Central Java,
Indonesia. PLoS Negl Trop Dis. 2020 Dec 28;14(12):e0008907.  doi:
10.1371/journal.pntd.0008907. PMID: 33370267; PMCID: PMC7793285.

Ramaswamy G, Sathiyasekeran M. Chronic Watery Diarrhea in a Toddler: Think Beyond
Toddler's Diarrhea. Indian J Pediatr. 2021 Jun;88(6):604. doi: 10.1007/512098-021-03735-3.
Epub 2021 Mar 23. PMID: 33754310.

. Agustina, Dukabain OM, Singga S, Wanti W, Suluh DG, Mado FG. Home Sanitation Facilities

and Prevalence of Diarrhea for Children in Oelnasi Village, Kupang Tengah Sub-district. Gac
Sanit. 2021;35 Suppl 2:5393-5395. doi: 10.1016/j.gaceta.2021.10.059. PMID: 34929859.

. Hailegebriel T, Nibret E, Munshea A. Prevalence of Soil-Transmitted Helminth Infection

Among School-Aged Children of Ethiopia: A Systematic Review and Meta-Analysis. Infect Dis
(Auckl). 2020 Oct 5;13:1178633720962812. doi: 10.1177/1178633720962812. PMID:
33088182; PMCID: PMC7543112.

Zuroida R, Azizah R. Sanitasi Kandang dan Keluhan Kesehatan Pada Peternak Sapi Perah di
Desa Murukan Kabupaten Jombang. J Kesehat Lingkung. 2018;10(4):434. https://e-
journal.unair.ac.id/JKL/article/viewFile/5116/5795

Cha YE, Fu YZ, Yao W. Knowledge, Practice of Personal Hygiene, School Sanitation, and
Risk Factors of Contracting Diarrhea among Rural Students from Five Western Provinces in

Muhammad Aviv Nur Ridwan et.al (Prevalence and Risk Factors of Soil-transmitted Helminth...)




84

Disease Prevention and Public Health Journal e-ISSN: 2720-9997
Vol. 16, No. 2, September 2022, pp. 78-84

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

China. Int J Environ Res Public Health. 2021 Sep 9;18(18):9505. doi: 10.3390/ijerph18189505.
PMID: 34574432; PMCID: PMC8468795.

Amuzie CC, Moslen M, Clement A. Low Prevalence of Helminths in Faecal Samples of Cattle
and Goats from Trans-Amadi Abattoir (Slaughterhouse), Port Harcourt, Nigeria. SF J Env
Earth 5¢i2018; 1. 2018;1012. doi: https://dx.doi.org/10.14202%2Fvetworld.2020.338-344
Karshima SN, Maikai B-V, Kwaga JKP. Helminths of Veterinary And Zoonotic Importance in
Nigerian Ruminants: A 46-Year Meta-Analysis (1970-2016) of Their Prevalence and
Distribution. Infect Dis poverty. 2018;7(1):1-15. hitp://dx.doi.org/10.1186/540249-018-0438-z
Pasaribu AP, Alam A, Sembiring K, Pasaribu S, Setiabudi D. Prevalence and Risk Factors of
Soil-Transmitted Helminthiasis Among School Children Living in an Agricultural Area of North
Sumatera, Indonesia. BMC Public Health. 2019 Aug 7;19(1):1066. doi: 10.1186/s12889-019-
7397-6. PMID: 31391023; PMCID: PMC6686497.

Ohorella A, Endah N. The Effect of Personal Hygiene Enviromental Sanitation and
Characteristics of Children With Worms Infection in Elementary Schools in Tulehu Village,
Salahutu District, Central Maluku Regency. Int J Heal Educ Soc. 2020;3(8):44-55. doi:
https://doi.org/10.1234/ijhes.v3i8.110

Laoraksawong P, Suntaraluk A, Kongnil W, Pongpanitanont P, Janwan P. Prevalence of Soil-
Transmitted Helminth Infections and Associated Risk Factors among Schoolchildren in
Nakhon Si Thammarat, Thailand. flran J Parasitol. 2020 Jul-Sep;15(3):440-445. doi:
10.18502/ijpa.v15i3.4210. PMID: 33082810; PMCID: PMC7548470.

Wandra T, Darlan DM, Yulfi H, Purba IE, Sato MO, Budke CM, lto A. Soil-transmitted helminth
infections and taeniasis on Samosir Island, Indonesia. Acta Trop. 2020 Feb;202:105250. doi:
10.1016/j.actatropica.2019.105250. Epub 2019 Oct 31. PMID: 31678236.

Karshima SN. Prevalence and Distribution of Soil-Transmitted Helminth Infections In Nigerian
Children: A Systematic Review And Meta-Analysis. Infect Dis Poverty. 2018 Jul 9;7(1):69. doi:
10.1186/s40249-018-0451-2. PMID: 29983115; PMCID: PMC6036687.

Baidowi Il, Armiyanti Y, Febianti Z, Nurdian Y, Hermansyah B. The Correlation Between the
Use of Personal Protective Equipment (PPE) and Soil-Transmitted Helminths Infection in the
Workers of Kaliputih Plantation Jember Regency. J Agromedicine Med Sci. 2019;5(2):61-8.
http://dx.doi.org/10.19184/ams.v5i2.9625

Asfaw MA, Wegayehu T, Gezmu T, Bekele A, Hailemariam Z, Gebre T. Determinants of Soil-
Transmitted Helminth Infections Among Pre-School-Aged Children in Gamo Gofa Zone,
Southern Ethiopia: A Case-control Study. PLoS One. 2020 Dec 11;15(12):e0243836. doi:
10.1371/journal.pone.0243836. PMID: 33306738; PMCID: PMC7732061.

Nisha M, Aiman M, Asyhira N, Syafiq H, Atigah N, Kumarasamy V, Tan MP, Davamani F. Risk
Factors Associated with Soil Transmitted Helminth (STH) Infection in Two Indigenous
Communities in Malaysia. Trop Biomed. 2020 Jun 1;37(2):379-388. PMID: 33612807.

Novak M, Breznicky J, Kompanikova J, Malinovska N, Hudetkova H. Impact of Hand Hygiene
Knowledge on the Hand Hygiene Compliance. Med Glas (Zenica). 2020 Feb 1;17(1):194-199.
doi: 10.17392/1051-20. PMID: 31556581.

Muhammad Aviv Nur Ridwan et.al (Prevalence and Risk Factors of Soil-transmitted Helminth...)




12. Prevalence and Risk Factors of STH

ORIGINALITY REPORT

11 10 5w A

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to University of Witwatersrand
Student Paper

T

o

www.cieh.org

Internet Source

T

e

Submitted to iGroup

Student Paper

T

-~

media.neliti.com

Internet Source

T

o

Www.wWvj.science-line.com

Internet Source

T

Submitted to Universitas Nahdlatul Ulama

Surabaya
Student Paper

1o

B B

wjgnet.com

Internet Source

T

Submitted to Leiden University

Student Paper

T

jjicom.respati.ac.id

Internet Source

1o




SStiE)nr;r;;EEred to St. Petersburg College <1 o
I\rlw\:(\e/r\:]\é\t/élggcreeascience.or.kr <1 o
e oy-ub.acd <7
LdoKcom <%
D mediad <7
Irnf:eﬁce)tsS(i)tu(rjcgy.unmuha.ac.id <1 o
nsceobr <Tw
Corgiparkorgtr <Tw
Iinotle|cr)ggg)ru[lc?I.biomedcentral.com <1 o
coekme <7
ﬁgrcr?ect.sgukgc.euni-muenchen.de <1 o
D e 2T <Tw




repository.ipb.ac.id:8080 <1 o

Internet Source

2.sh .ac.uk
v2.sherpa.ac.u <1%

Internet Source

23

www.theses.fr
<1 %

Internet Source

24

Exclude quotes Off Exclude matches Off

Exclude bibliography On



