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Abstract

Introduction: Livestock farming is a vulnerable area for the transmission of zoonotic diseases. Good cage management affects the
health of livestock and workers. Furthermore, clean and healthy farm conditions help to maintain the health of the people living
around the farm. This study was centered on the early detection of worm infections in livestock.

Methods: This exploratory study was conducted on a village farm containing 52 cows with 20 workers. Helminthiasis screening
was performed with the saturated NaCl flotation technique via laboratory testing.

Results: It was found that one cow was infected with hookworm, and all the workers were in healthy condition.

Conclusion: Transmission of ancylostomiasis can be prevented by maintaining cage sanitation and worker hygiene behavior.
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Introduction

Public health cannot be realized independently since it is
related to environmental health and the health of livestock
within residential areas (1). Good sanitary conditions in
residential environments, supported by healthy living
behavior that is always maintained, are important in
preventing illness in society (2,3). The public must always
increase their understanding of the relationship between
environmental sanitation, livestock health, and public
health, as stated in the One Health concept (4).

Indonesia, as an agricultural country, has a population
in which the majority of people work as farmers (5).
The lives of farmers in rural areas cannot be separated
from livestock ownership, especially those that support
farming work (6). The lives of people in rural areas are
relatively simple, with a basic understanding of sanitation
that has been passed down from generation to generation.
Livestock management is also carried out naturally,
without the touch of modern technology. Livestock still
live together with the community. Livestock pens are also
often found in residential areas (7).

People who have good sanitation knowledge are also
better at raising livestock (8-10). The livestock pen is
separated from the residential house, even though the
distance is not too far. The position of the livestock pen
attached to the residence worsens the sanitary condition of

the house (11). Managing livestock pens that are separate
from residential homes requires special personnel (12).
Workers are needed who can clean the pens every day
and feed the livestock regularly. Cage sanitation and the
hygiene behavior of livestock workers must always be
taken into account to avoid various possible transmissions
of zoonotic diseases from the livestock they manage (13).
Monitoring the sanitation of livestock pens and the
hygiene behavior of workers on self-managed farms in
the community is highly important to pay attention to so
as not to have an impact on public health.

Methods

Research Design and Location

This survey-based study was carried out on a cattle farm
in Banyumeneng Village, Mranggen District, Demak
Regency, Central Java province, Indonesia.

Sample and Material Testing

The research sample consisted of 52 cattle and 20
livestock workers. All the livestock workers were survey
respondents. The test material was fresh cow feces taken
from each cow in the morning.

Laboratory Testing
Laboratory tests were carried out at the Epidemiology and
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Tropical Disease Laboratory, Muhammadiyah University,
Semarang. The cow feces were tested for parasite content
using the flotation method with saturated NaCl. A total
of 5 g of feces was put into a 16 x 150 mm test tube, added
with a saturated NaCl solution, and then homogenized.
Floating impurities were removed, and then saturated
NaCl was added again until it was full. Moreover, it was
covered with a cover glass and incubated for 45 minutes.
The cover glass was removed, placed on an object glass,
and then read microscopically using low to medium
magnification (14).

Results
Most of the livestock workers, who were all males, had
only graduated from elementary school, but their habit
of wearing footwear when working was relatively good.
Almost all the workers complied with the use of footwear
during work, including during break times (Table 1).
Vegetable plants are often found in the yards of
houses in rural areas. Usually, these vegetable plants are
fertilized using manure, which has the potential to be a
source of contamination from various pathogens. On the
other hand, vegetables are complementary food sources

Table 1. Characteristics of the livestock workers (n=20)

for almost every person. Farm workers also really like
vegetable food. All the workers stated that the vegetables
consumed were always washed first using clean running
water. The vegetables, most of which came from the
workers’ gardens, were cooked first before consumption.
Meanwhile, the distance between the vegetable garden
and the livestock pen location was more than 50 meters
(Table 2).

In general, the condition of the farms in the study area
appeared to give a good impression, even though they
were not too far from residential homes. The farm, which
contained 52 cows, still had a dirt floor without drainage
channels. Beside the cage, about 10 meters away, a soil
excavation had been prepared as a place to store the
livestock manure, which would then be processed simply
into organic fertilizer. Not far from the pen, there was
also a well that had been prepared as a source of drinking
water for the livestock and for cleaning the pen and
livestock. The remaining animal feed from dry grass was
collected next to the cage and then burned when a great
deal had been collected (Table 3).

The cattle kept on the farms were quite protected from
worms. The finding of worm eggs was only obtained

Table 2. Vegetable Consumption Behavior Among the Livestock Workers

Characteristics Number %
Workers education

No school 3 15.0
Elementary school 10 50.0
Junior high School 5 25.0
Senior high School 2 10.0
Gender

Male 20 100.0
Female 0 0.0
Wear closed footwear when working

Always 16 80.0
Never 4 20.0
Wash footwear with soap and running

water after work

Yes 10 50.0
Not always 10 50.0
Always w3ear footwear every time you

leave the house

Yes 18 90.0
No 2 10.0
During work breaks. they often remove

their footwear in the livestock area

Yes 7 35.0
No 13 65.0

Vegetable Consumption Number %

Frequency of vegetable consumption

Often 19 95.0

Sometimes 1 5.0

Wash vegetables with clean water and

rinse them before eating

Yes 20 100.0

No 0 0.00

Cook vegetables before eating

Yes 20 100.0

No 0 0.00

Vegetables come from your garden

Yes 18 90.0

No 2 10.0

Distance between the vegetable garden

and cow pen

>50 meters 20 100.0
Table 3. Livestock pens condition

Criteria Condition

Distance from the enclosure to the <25 meters

settlement
Cage drainage There isn't any
Cage floor Soil

How to clean livestock manure Stockpiled to make fertilizer
How to clean leftover livestock feed Collected and burned
Availability of clean water sources Yes, well-dug

Availability of trash cans None (one place to defecate)
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from one cow feces specimen, namely hookworm eggs.
The finding of worm eggs in the cow feces was not
followed by the findings in the livestock farmers; it was
proven that none of the livestock workers were infected
with worms (Figure 1).

The hookworm eggs found consisted of two stages of
development. The first type was worm eggs in the egg cell
development stage (Figure 2A), and the second type was
eggs containing hatching larvae (Figure 2B).

The hand-washing behavior of the livestock workers
was also quite good. Most of them always washed their
hands using soap and running water before eating, after
finishing work, and especially after defecation activities
(Figure 3).

The cattle raised on this farm were never grazed outside
the pen. All the livestock manure produced every day was
thrown into the earth excavation provided near the pen.
Once it was full of livestock manure, the workers would
fill it with soil and then make a new excavation next to
the old one as a container for the next batch of manure.
A small number of livestock workers stated that cleaning
the livestock pens was not carried out every day, although
the proportion of those who did it every day was much
larger. Meanwhile, livestock cleaning was carried out
occasionally by more than half of the workers (Figure 4).

Discussion
In general, the condition of the village farms observed
was quite good. The stable area had a clean water source
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Figure 1. Number of Worm Infections in the Livestock and Stockmen

in the form of a dug well, which was used as a water
source to provide drinking water for the livestock and
clean the stable area. Sufficient clean water is important
in maintaining the cleanliness of the cage (15,16). The
availability and adequacy of clean water also influence
workers’ behavior in maintaining personal hygiene while
working (17).

The clean living behavior of the livestock workers can
be categorized as good considering that they have the
habit of washing their hands more than 80% of the time
after work, before eating, and after defecation (Figure 3).
This, of course, cannot be separated from the availability
of clean water in the livestock area. Adequate clean water
encourages people to clean themselves (17); conversely,
without sufficient clean water, people prioritize using
water for primary household needs. Good worker hygiene
behavior was proven by the freedom and cleanliness of all
the workers from worm infections (Figure 1). Thus, it can
be realized that good hand-washing behavior minimizes
the potential for worm infections (18). Also, good hand-
washing behavior breaks the chain of transmission of
worm infections originating from various transmission
media (19).

The condition of the livestock on the farm was generally
healthy, and only one cow experienced a worm infection.
The finding of hookworm eggs in cow feces indicates
that adult hookworms live in the cattle’s digestive tract
(20). The eggs found had a characteristic oval shape,
transparent single-layer hyaline egg walls, and contained
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Figure 3. Hand Washing Behavior with Soap of the Livestock Workers

Figure 2. Hookworm Eggs Containing Egg Cells (A) and Hatching Larvae (B)
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Figure 4. Livestock Grazing and Cage Sanitation

egg cells that were in development (21). This finding is
very unique because the cattle were in a drum. All the
livestock were in the same pen, but only one animal was
infected. These results indicate that the management of
cage sanitation is quite good. Animal waste infected with
worms does not contaminate livestock food, so it does
not transmit parasites to other livestock in the same pen.
Sanitation of livestock pens certainly cannot be separated
from the availability of clean water and the hygiene
behavior of workers in livestock management (17).

Livestock that is always kept in a pen and never grazed
is one of the factors that can prevent worm infections
(22-24). Animal food that is always maintained and does
not come from wild grass outside the cage also greatly
influences the quality of animal food. Keeping livestock
in cages is a positive decision on this farm because it
avoids the potential for infection with various zoonotic
pathogens from outside the cage. Throwing away and
cleaning livestock manure every day maintains the
sanitation of the pen so that pathogens in livestock feces
can be immediately removed from around the livestock
(25-27).

Conclusion

Worm infections in cows on a farm do not cause
infections in other livestock if the sanitation of the pen is
maintained through the clean and healthy living behavior
of the farm manager. The availability of a clean water
source is an absolute necessity to maintain the sanitation
of cages on a farm.

Recommendations

It is necessary to examine livestock that are raised
traditionally using a grazing system to anticipate the role
of livestock as reservoirs and sources of infection for the
transmission of worm disease in the community.

Acknowledgments
Thanks are expressed to the farm owners and the workers who

permitted the research to be carried out. Also, our gratitude is
expressed to Universitas Muhammadiyah Semarang for facilitating
the implementation of the research, especially in the laboratory
testing.

Authors’ Contribution

Conceptualization: Meiningtiyas Indriyanti, Didik Sumanto,
Sayono Sayono.

Data curation: Wahyu Handoyo, Tri Dewi Kristini.
Formal analysis: Sayono Sayono.

Funding acquisition: Didik Sumanto.
Investigation: Wahyu Handoyo, Tri Dewi Kristini.
Methodology: Didik Sumanto.

Project administration: Meiningtiyas Indriyanti.
Resources: Tri Dewi Kristini.

Software: Sayono Sayono.

Supervision: Didik Sumanto.

Validation: Didik Sumanto.

Visualization: Meiningtiyas Indriyanti.
Writing-original draft: Didik Sumanto.
Writing-review & editing: Didik Sumanto.

Competing Interests
The authors declare that there is no conflict of interest.

Ethical Approval

Ethical acceptance was taken from the Health Research Ethics
Commission of the Faculty of Public Health, Universitas
Muhammadiyah Semarang, No. 548/KEPK-FKM/UNIMUS/2021.

Funding
None.

References

1. Mackenzie JS, Jeggo M. The one health approach—why
is it so important? Trop Med Infect Dis. 2019;4(2):88. doi:
10.3390/tropicalmed4020088.

2. Ahyanti M. [Sanitation of community settlements with a
history of environmental based diseases]. Visikes (Semarang).
2020;11(1):44-50.

3. Rubai WL, Hapsari PW, Surijati KA. Hubungan pengetahuan
dan perilaku hidup bersih dan sehat (PHBS) terhadap kejadian
sakit pada anak usia sekolah di kabupaten Banyumas. Visikes
(Semarang). 2021;20(1):109-18. doi:  10.33633/visikes.
v20i1.4204.

14 | Int ] Med Parasitol Epidemiol Sci Volume 5, Number 1, 2024


https://doi.org/10.3390/tropicalmed4020088
https://doi.org/10.33633/visikes.v20i1.4204
https://doi.org/10.33633/visikes.v20i1.4204

Indriyanti et al

Nath TC, Eom KS, Choe S, Hm S, Islam S, Ndosi BA, et al.
Insight into one health approach: endoparasite infections in
captive wildlife in Bangladesh. Pathogens. 2021;10(2):250.
doi: 10.3390/pathogens10020250.

Prabowo R, Bambang AN, Sudarno S. [Population growth
and agricultural land conversion]. Mediagro. 2020;16(2):26-
36. doi: 10.31942/mediagro.v16i2.3755.

Sari IP, Zuber A. Kearifan Lokal Dalam Membangun
Ketahanan Pangan Petani. Journal of Development and Social
Change. 2020;3(2):25-35. doi: 10.20961/jodasc.v3i2.45768.
Nisrina H, Sumanto D, Widodo S. Pengasapan Kandang
Ternak: Perilaku Potensial Peningkatan Risiko Gigitan
Anopheles pada Penduduk Daerah Endemik Malaria. Jurnal
Kesehatan Masyarakat Indonesia. 2020 May 28;15(1):35-41.
doi: 10.26714/jkmi.15.1.2020.35-41.

Geta K, Kibret M. Knowledge, attitudes and practices
of animal farm owners/workers on antibiotic use and
resistance in Amhara region, north western Ethiopia. Sci Rep.
2021;11(1):21211. doi: 10.1038/s41598-021-00617-8.
Indrasena B, Ratnawati R, Abidin Z. Hubungan Pengetahuan
dan Sikap Pekerja Ternak Unggas dengan Keadaan Sanitasi
Kandang. Jurnal llmiah [lmu Pendidikan. 2022;5(9):3526-30.
doi: 10.54371/jiip.v5i9.894.

Rinawati A, Anggraeni R, Putri N, Kristanto A. Penyuluhan
Kesehatan Ternak, Manajemen Reproduksi, dan Pemeliharaan
Kesehatan Kandang Pada Peternakan Sapi. Jurnal Gemari
Abdimas. 2023;1(2):40-6. doi: 10.37729/gemari.v1i2.3937.
Setyabudi I, Alfian R, Santoso DK. Tipologi Dan Morfologi
Rumah Tradisional Masyarakat Samin Bojonegoro. Jurnal
IImiah Arsitektur. 2022 Dec 31;12(2):55-62. doi: 10.32699/
jiars.v12i2.3030.

Yusuf lis E, Wahyuddin W, Thoyib A, llham RN, Sinta I.
The effect of career development and work environment on
employee performance with work motivation as intervening
variable at the office of agriculture and livestock in Aceh.
International Journal of Economic, Business, Accounting,
Agriculture Management and Sharia Administration (IJEBAS).
2022;2(2):227-36. doi: 10.54443/ijebas.v2i2.191.

Kelly RF, Jennings A, Hunt J, Hamman SM, Mazeri S,
Nkongho EF, et al. The epidemiology of bacterial zoonoses
in pastoral and dairy cattle in Cameroon, Central Africa.
Zoonoses Public Health. 2021;68(7):781-93. doi: 10.1111/
zph.12865.

Sumanto D, Ghofur A. Pemeriksaan laboratorium infeksi
kecacingan. In: Teknik Identifikasi dan Pemeriksaan
Laboratorium Infeksi Kecacingan. 1st ed. Semarang: Penerbit
IAKIS; 2016. p. 55-7.

Yasobnat S, Tadvi R, Patel K, Saxena D. Water, sanitation and
hygiene from One Health perspective. One Health Bulletin.
2022 Jan 1;2(1):10. doi: 10.4103/2773-0344.350691.
Avelar Portillo LJ, Kayser GL, Ko C, Vasquez A, Gonzalez
J, Avelar DJ, et al. Water, sanitation, and hygiene (WASH)
insecurity in unhoused communities of Los Angeles,

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

California. Int ) Equity Health. 2023;22(1):108. doi: 10.1186/
$12939-023-01920-8.

Coughlin LL, Schurer JM, Umubyeyi C, Sijenyi S, Arif K,
Niyonkuru VU, et al. A one health evaluation of water,
sanitation, and hygiene (WASH) services in Butaro Sector,
Rwanda. ] Water Sanit Hyg Dev. 2022;12(3):286-301. doi:
10.2166/washdev.2022.204.

Apsari Pl, Indraningrat AA, Arwati H, Dachlan YP. Short
communication: prevalence and risk factors of soil-
transmitted helminth infection among farmers in Gelgel
village, Klungkung district, Bali, Indonesia. Biodiversitas.
2020;21(4):1535-40 doi: 10.13057/biodiv/d210434.

Ridwan MA, Charisma AM. Prevalence and risk factors of soil-
transmitted helminth infections in cattle breeders in Mlaten
village, East Java. Dis Prev Public Health J. 2022;16(2):78-84.
doi: 10.12928/dpphj.v16i2.4941

United States Department of Health and Human Services.
Intestinal Hookworm [Internet]. Center for Disease Control
and Prevention; 2016. p. 5-6. Available from: https://www.
cdc.gov/dpdx/diagnosticprocedures/stool/specimenproc.html.
Chang T, Jung BK, Sohn WM, Hong S, Shin H, Ryoo S, et
al. Morphological and molecular diagnosis of Necator
americanus and  Ancylostoma  ceylanicum  recovered
from villagers in northern Cambodia. Korean ] Parasitol.
2020;58(6):619-25. doi: 10.3347/kjp.2020.58.6.619.
Susandi FS, Husni A, Hartono M, Santosa PE. Tingkat Infestasi
Cacing Hati Pada Sapi Po Di Kelompok Tani Ternak Resa Jaya
Dan Karyatani Desa Rejosari Kecamatan Natar Kabupaten
Lampung Selatan Provinsi Lampung. Jurnal Riset dan Inovasi
Peternakan (Journal of Research and Innovation of Animals).
2023;7(4):542-9. doi: 10.23960/jrip.2023.7.4.542-549.
Drajad RM, Nurdian Y, Astuti IS, Utami WS, Armiyanti Y,
Hermansyah B. [Correlation between sanitation of cow stalls
on flies density and Cryptosporidium sp. manifestations].
Jurnal Medik Veteriner. 2023;6(1):21-8. doi: 10.20473/jmv.
vol6.iss1.2023.21-28.

Santiago-Figueroa |, Lara-Bueno A, Gonzélez-Gardufo
R, Mendoza-de Gives P, Delgado-Nuinez EJ, de Jesus
Maldonado-Siman E, et al. Anthelmintic evaluation of four
fodder tree extracts against the nematode Haemonchus
contortus under in vitro conditions. Rev Mex Cienc Pecu.
2023;14(4):855-73. doi: 10.22319/rmcp.v14i4.6339.
Garedaghi Y, Hashemzadeh Farhang H, Fattahi A. Prevalence
of abomasal nematodes in sheep slaughtered at Baneh
town. Am J Anim Vet Sci. 2013;8(3):142-5. doi: 10.3844/
ajavssp.2013.142.145.

Ulhaq Z, Khan W, Khan MF, Kabir M, Ujjan AA, Ullah W,
et al. Prevalence of intestinal parasitic diseases in school
children of rural areas of district Lower Dir, Pakistan. Braz
J Biol. 2021;82:€243150. doi: 10.1590/1519-6984.243150.
Khan W, Nisa N, Khan A. Soil transmitted helminthiasis in
different occupational groups in Swat, Khyber Pakhtunkhwa,
Pakistan. Pak ) Pharm Sci. 2017;30(4):1345-50.

© 2024 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

Int ] Med Parasitol Epidemiol Sci Volume 5, Number 1, 2024 | 15


https://doi.org/10.3390/pathogens10020250
https://doi.org/10.31942/mediagro.v16i2.3755
https://doi.org/10.20961/jodasc.v3i2.45768
https://doi.org/10.26714/jkmi.15.1.2020.35-41
https://doi.org/10.1038/s41598-021-00617-8
https://doi.org/10.54371/jiip.v5i9.894
https://doi.org/10.37729/gemari.v1i2.3937
https://doi.org/10.32699/jiars.v12i2.3030
https://doi.org/10.32699/jiars.v12i2.3030
https://doi.org/10.54443/ijebas.v2i2.191
https://doi.org/10.1111/zph.12865
https://doi.org/10.1111/zph.12865
https://doi.org/10.4103/2773-0344.350691
https://doi.org/10.1186/s12939-023-01920-8
https://doi.org/10.1186/s12939-023-01920-8
https://doi.org/10.2166/washdev.2022.204
https://doi.org/10.13057/biodiv/d210434
https://doi.org/10.12928/dpphj.v16i2.4941
https://www.cdc.gov/dpdx/diagnosticprocedures/stool/specimenproc.html
https://www.cdc.gov/dpdx/diagnosticprocedures/stool/specimenproc.html
https://doi.org/10.3347/kjp.2020.58.6.619
https://doi.org/10.20473/jmv.vol6.iss1.2023.21-28
https://doi.org/10.20473/jmv.vol6.iss1.2023.21-28
https://doi.org/10.22319/rmcp.v14i4.6339
https://doi.org/10.3844/ajavssp.2013.142.145
https://doi.org/10.3844/ajavssp.2013.142.145
https://doi.org/10.1590/1519-6984.243150

