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Abstract

Introduction: Anthrax was a zoonotic disease caused by the bacterium Bacillus
anthracis in several regions of Indonesia. Transmission of anthrax in animals and
humans occurred by direct contact with anthrax spores present in meat, soil, or
plants. This study aimed to analyse the risk factors and recommend preventive
action for anthrax transmission. Methods: This research used a descriptive-
analytic study to describing cases based on the case definition, primary data, and
secondary data. The primary data were collected from the field observations and
interviews with farmers and people in the community. The secondary data were
obtained from the Pacitan District Health Office and Surabaya Technical Centre
for Environmental Health and Disease Control. Data analysis of this study applied
content analysis techniques that describe the actual situation of the community.
Results and Discussion: Risk factors for anthrax transmission in Pacitan
Regency included livestock traffic from endemic anthrax areas and lacked public
knowledge about anthrax disease, rainfall, and topography. Conclusion: Anthrax
disease control measurements include surveillance and investigation periodically,
treatment of the suspected livestock, vaccination, disinfection, and socialisation.
The government needs to control livestock traffic by providing proper regulation.
Also, the public might improve knowledge and awareness with their livestock.

Keywords : Anthrax, Endemic areas, Risk
factors

Published by Fakultas Kesehatan Masyarakat
Universitas Airlangga

INTRODUCTION

Anthrax is one of the zoonotic diseases that is
still a global issue since it causes epidemics regularly in
a region (1). Anthrax spreads can affect public health,
which can also affect the socio-economic aspects and
community welfare. In Indonesia, anthrax occurs in
several provinces that infect the warm-blooded animals
(homoiotherm), namely all vertebrate animals and
humans who directly contact anthrax spores (2-3).
Anthrax is caused by Bacillus anthracis, which are gram-
positive stem-shaped bacteria and can form spores (4).
Bacillus anthracis will form spores when it falls into dry
soil and live for 40 years or more. Transmission of the
infection is caused by farm animals eating the grass
contaminated with B. Anthracis spores.

Anthrax spreads widely in some countries that
become endemic include SaudiArabia, China, Indonesia,
England, Germany, France, and almost all countries on
the African continent. Anthrax is an enzootic disease
that occurs at a certain time and is usually limited to
the endemic area. Based on preliminary studies and
the information from Pacitan District Health Office, the
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prevalence of anthrax in the Pacitan district was 27 cases
in 2016 -2020, and it was included as endemic.

Anthrax symptoms in livestock can be categorised
into three forms, namely pre-acute, acute and chronic.
The per-acute forms are difficult to observe, and acute
forms include difficult breathing, fever, body shaking,
poor physical condition until unable to stand. The chronic
forms usually attack pig herds but rarely in cows, horses,
and dogs in which the visible lesions/wounds are limited
to the tongue and throat (5). When an infected animal
dies, there is usually bleeding in the nose, mouth, anus,
and ears (3).

Transmission of anthrax in humans can occur
through skin, inhalation, and ingestion/gastrointestinal
diseases (6). The Bacillus anthracis enters the human
body through lesions on the skin included abrasions,
wounds, or insect bites (7). Then, papules will appear
within 12-36 hours after infection and grow into vesicles
containing liquid and form a vesicle ring (8). Besides
that, anthrax spores can be contained in meat that
germinated and formed wounds in the intestinal tract.
Early symptoms of germinated spores include nausea,
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vomiting blood, abdominal pain, severe diarrhea, and
anorexia. Moreover, the infection can occur due to the
inhalation of spores from contaminated animal products.
The early symptom is similar to colds and can worsen,
characterised by the appearance of severe shortness of
breath and other symptoms (9).

Indonesia is one of the endemic countries in
Asia, whereas the first incidence in humans occurred
in Kolaka Regency, Southeast Sulawesi, in 1832,
after which anthrax infection was reported to spread
throughout the region (10). From 2008 to 2017, seven
provinces in Indonesia as endemic areas, such as East
Nusa Tenggara Province (NTT), South Sulawesi, East
Java, Central Java, West Sulawesi, Gorontalo, and
Yogyakarta (11).

In Pacitan, 28 cases were reported from 2016
to 2020. There were sudden deaths of cows and other
livestock with symptoms similar to anthrax infection
in Donorojo, Pringkuku, and Punung subdistricts in
2016. In the same year, there were clinical symptoms
of skin-form Anthrax infecting humans in Pringkuku. In
2017 there were 24 cases of Anthrax with 13 suspects
and 8 confirmed. In 2018, three cases of Anthrax were
recovered, while in 2019, there were no reports of anthrax
cases. In addition, in May 2020, the Pacitan Health Office
reported some livestock and goats that died suddenly in
the Sobo Pringkuku subdistrict with anus, mouth, and
ears emitted fluid and blood. Moreover, one anthrax
suspect person displayed a wound on his/her left arm,
black wound, and numbness.

Anthrax outbreaks occur during or after heavy
rains and contaminate soil, grass, and water (8). In
addition to spores, several other factors can be sources
of the transmission of anthrax infection both in endemic
areas and non-endemic areas. This study aims to
analyse the risk factors and transmission sources and
visualisation the anthrax-spreading areas in Pacitan.

METHODS

This type of research was descriptive-analytical
that explained cases based on primary and secondary
data. The research was conducted in Pringkuku, Pacitan,
in May 2020. The primary data was collected from field
observations and interviews of farmers whose livestock
were reported dead as 41 people and 49 people who
followed the measurement of livestock carcasses.
Furthermore, swab and serum samples were collected
from the anthrax suspect, and soil samples from the
cages of the dead animals were collected and tested
at the Bogor Veterinary Center. The secondary data
was obtained from the information collected through
the Pacitan Health Office and Technical Centre for
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Environmental Health and Disease Control Surabaya.
Data analysis of this study used content analysis
techniques that explain the factual state of the community
studied and presented in tables, graphs, and figures.

RESULTS

Cases of livestock deaths in Pacitan were
reported in Cemeng Village and Palem Village in Donorejo
subdistrictin 2016. In the same year, cow and goat deaths
also occurred in Punung and Pringkuku subdistricts,
which confirmed positive anthrax. The spread of Anthrax
in Pacitan was suspected due to livestock entry from
endemic anthrax areas such as Semarang, Sragen,
Boyolali, and Wonogiri. The livestock was traded in
Pracimantoro Wonogiri Animal Market located nearby
Donorojo Subdistrict.

Based on data from the Wates Veterinary Center
in early 2016, there were sudden deaths of 8 cows in
Cemeng, Donorojo Subdistrict. The dead cows were
purchased from Pracimantoro Market, and then the meat
was sold to the market. In May 2016, there were also
12 deaths of cows in Gondosari and Tamanasri, Punung
Subdistrict. The dead cows in the village were from
Giritontro, Wonogiri, in which there were many cases of
dead cows.

Table 1. Distribution of the Number of Livestock and

Humans with Clinical Symptoms of Anthrax in Pacitan
Regency in 2016 and 2020

Amount of Dead Amount
Livestock of People
Cow  Goat Swabbing

Month-Year Location

Cemeng village,
Donorojo 8 0 0
Subdistrict

January-February
2016

Gondosari dan
Tamansari Villages, 12 0 0
Punung Subdistrict

May 2016

Cemeng village,
Donorojo 3 1 0
Subdistrict

June 2016

Pringkuku and
Sobo Village,
Pringkuku
Subdistrict

August 2016

Sobo Village,
Pringkuku 3 14 1
Subdistrict

April-May 2020

Table 2. Results of Laboratory Examination for Anthrax
in Pacitan Regency in 2020

Amount of
Test Type Result
People
Human Swab 1 Positive Anthrax
Soil sampling test 0 Positive Anthrax

In June 2016, farmers from Jelok sub-Village,
Cemeng Village, Donorojo District also bought cows
from Pracimantoro Market, Wonogiri. The cows were
placed in a cage nearby the goat pen. A few days later,
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one of the cows was sick with clinical symptoms similar
to the anthrax infection. Then, the sick cow was sold on
butchers in Pringkuku Village, Pringkuku Subdistrict for
forced slaughter in which the meat and offal were sold at
Pringkuku, Punung, and Ngadireja Market. Meanwhile,
other cows and goats that died were buried in the yard.

In August 2016, there was also the death
of cows in Sobo, belonging to the livestock group in
Pringkuku that did not show pain symptoms and had a
normal appetite as usual. However, the cow was found
dead with flatulence and fresh bleeding from the nose.
In addition, some clinical symptoms of skin-form anthrax
disease were reported that four people were infected
in Pringkuku Subdistrict. Three infected people in May
2016 have recovered, and one infected person in June
2016 has not fully recovered after being treated at the
Public Health Center. The four people were concluded
as suspected anthrax after handling cows at the
slaughterhouse in Pringkuku.

In April-May 2020, deaths of 3 cows and 14 goats
were reported with clinical symptoms of sudden death
and bleeding in their anus, mouth, and ears. Based on
the investigation, one person has suspected anthrax
because he had a wound on the leftarm. Furthermore, 41
people had contact with suspected, and from 49 people
who helped to deal with the carcasses of dead animals,
they were declared healthy. Swab and serum specimens
on the suspects and soil samples in the cages of the
dead animals reported positive anthrax.

Based on the Pacitan District Health Office
profile, anthrax cases between 2016-2020 in Pacitan
district occurred at the beginning of the year (January-
May), and the entire Pacitan district was experiencing
a rainy season with an average rainfall around 201-300
mm. Meanwhile, a Central Bureau of Statistics database
showed that Pringkuku is a mountainous area with a
slope between 5°-15° from the land. Thus, the location of

the house differs in height between the residents.

Map of Animal Death and Anthrax Cases
in Sobo Village in 2020
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Figure 1. Map of Animal Death and Anthrax Cases in Sobo
Village in 2020
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The mapping of the dead livestock in Sobo
(figure 1) shows that the animal cages in Sobo were
close to the farmer’s house, and some cages were in the
front yard. In addition, the house location of the owner
of the dead animals (A, B, C, D, E, and F) had different
elevations. Observations from the exiled cage sewage
sewer flow, there was a connection from A to F locations.
The three locations (A, C, D) were places of the dead
livestock cases in 2016. Meanwhile, the other three
locations (B, E, and F) were places of the dead livestock
cases in 2020.

N Distribution Map of Livestock Death Cases Due to

Anthraxin Pacitan Regency in 2016 and 2020
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Figure 1. Distribution Map of Livestock Death Cases Due
to Anthrax in Pacitan Regency in 2016 and 2020

Additionally, at house E, there was one person
who suffered anthrax disease in 2020. The dead livestock
was dumped in the wells/caves called luweng as shown
in figure 2 (the holes in the ground look like cave shapes).
The luweng has located about 1 km from the community
settlement in the middle of the forest. The depth of the
luweng was about 15-20 meters, and at the bottom was
the underground water stream. The dead animals were
being thrown away without any special treatment. The
residents in the area reported that it was usual to dump
the dead animals in the location. The location of G was
the yard of farmer F in which it was used to bury his dead
livestock. The burial process was also without using the
standard treatment for animals affected by anthrax.

DISCUSSION

Anthrax is an endemic disease and tends to
occur repeatedly. People who have greater risks
of contracting anthrax include animal breeders,
farmers, slaughter, or other jobs related to animals
contact (5). Based on field observations, the number
of anthrax sufferers who died in 2016 was four
people as animals slaughter. In 2020, one sufferer
was the owner of a cow that died due to anthrax.

Based on data from the Central Bureau of
Statistics, most people in Pringkuku are farmers who
have livestock kept in a cage close to their house (12).



Jurnal Kesehatan Lingkungan/10.20473/jkl.v13i4.2021.193-198

Therefore, it is important to enhance awareness of the
risk of reoccurrence of anthrax disease, especially in
the areas where cases of dead animals have occurred.
They should have adequate knowledge about anthrax
infection. Based on the interviews with people at the
Pacitan District Livestock and Agriculture Service,
people in Sobo Pringkuku District refused to vaccinate
their livestock even though dozens died suddenly. They
thought that vaccination killed their livestock. Livestock
vaccination is one of the efforts to prevent transmission
and reinfection from anthrax transmission (13). It is
reported that vaccination in the last two years has
significantly reduced anthrax in the cattle (OR =
0.014; 95%) (14).

In 2016, many farmers sold their sick cows or
goats in the market even though the cow confirmed
positive anthrax, based on the laboratory test from
Wates Center for Veterinary Medicine. Afterward, four
people confirmed positive anthrax infection. Anthrax
infection occurs due to close contact with anthrax
spores. The process of slaughtering infected animals
or improper handling of animals carcasses can cause
anthrax bacteria to escape from the body of livestock
and contaminate the soil and plants in the area (15).

Suspicion of anthrax spores in the soil in the
area related to the anthrax incidence in 2016, the lack
of public knowledge about handling animal carcasses
that died suddenly in 2016 resulted in the possibility of
spreading anthrax spores in the soil. In addition, Bacillus
anthracis spores are resistant to extreme environmental
conditions (16) and can survive in polluted soil, air,
water, and plants for a long time (17). Moreover, these
bacteria can form spores when the environment
has sufficient oxygen levels. The incubation period
for Anthrax is about 1 - 3 days, but in some cases,
it can last until 20 days (5).

Anthrax bacterial spores can survive in the soill
for a very long time and are widely found in certain areas
with high rainfall, calcareous soil, and rich in organic
material (18). Incidence of anthrax can repeatedly occur
in endemic areas and during the rainy season (19).
Anthrax infection often occurs at the beginning of the
rainy season, when grass for fodder is growing. This
situation makes livestock contact with spores in the
soil through grass feed (20). The study in China states
a significant correlation between rainfall and anthrax
cases in the community with a correlation coefficient of
0.67 and Cl = 0.54-0.78 (21).

Another environmental factor as a risk factor for
anthrax transmission is the topography of mountainous
areas with slopes of the land. Based on the results of
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observations of dead animals with indications of Anthrax
in 2020, the incident started from the farmer’s house in the
highest land area. Then, 1 — 2 weeks later, sequentially
to the farmer’s house was located in the lower area. The
land slope factor was also strengthened by the flow of
sewer that connected each house from top to bottom.
Based on the interviews and observations, the farmers
in Sobo have some habits of cleaning the cages and
livestock manure regularly. The period for cleaning the
cage depends on the number of livestock and the pile
of manure. Cage cleaning is carried out once a year, or
at any time, likely livestock and manure sold out, or buy
new livestock.

The habit of accumulating animal waste for a
long time increases the risk of spreading anthrax spores
(22), which can be carried away by rainwater flowing
from higher areas to lower areas. Underground water
can lead to a buildup of anthrax spore concentrations
in lowland areas. In our study area, luweng, which is
used to dispose of dead animal carcasses, can be a
place to transit anthrax spores and can be dangerous
if there is underground water flow in it. Anthrax spores
have hydrophobic properties, which cause the spores
to be carried away by rainwater. The density of spores
in the soil will increase when water evaporation occurs,
and the area will become a place for excessive anthrax
spore development (11).

The study in Boyolali showed a significant
correlation between high and low places with anthrax
cases in the community (p = 0.001 and r = -0.864) with
a negative direction and very strong correlation (11).
The negative direction means that the area with a lower
altitude can increase the incidence of anthrax in the
community. Another study in Kazakhstan also states a
relationship between the height area and anthrax cases
with p = 0.001.

Based on the previous discussion, the risk
factors for the incidence of Anthrax in Pacitan Regency
in 2016 and 2020 include 1) mobilization of livestock
from endemic areas; 2) the low level of public knowledge
about anthrax, such as people to slaughter sick animals
with symptoms similar to anthrax before the animal dies
and the meat is sold in the market, handling of animal
carcasses buried in the yard of the house or dumped
in the luweng, and refusal to vaccinate animals; and 3)
topographical factors, namely the slope of the land.

Some efforts to control Anthrax in Indonesia
are often carried out when anthrax incidence have
attacked and entered the community (5). Anthrax tends
to recur in an area, and then it becomes endemic in
that area. Spores of anthrax bacteria can long survive
in suitable environmental conditions, and the spores



Jurnal Kesehatan Lingkungan/10.20473/jkl.v13i4.2021.193-198

can be reactivated (23). Anthrax controlling cannot be
carried out at once requires regular monitoring activities
(3) comprehensively by all parties, starting by local
governments involving related agencies (sectors of
animal husbandry, agriculture, health and markets, and
village officials), the community, and the livestock trade
business.

Early warning systems in endemic areas
are needed to prevent the recurrence of anthrax
cases and to break of anthrax transmission,
namely: 1) livestock regular vaccination activities
and monitoring that carried out by the Department
of Agriculture and Livestock; 2) education on the
anthrax epidemiology, risk factors for anthrax
transmission, and how to handle sick or dead
livestock with anthrax symptoms by procedures
(24); 3) tiered reporting system starting from the village,
animal nurse, public health center, and related agencies;
and 4) active surveillance on breeders and livestock (5).

Prevention of anthrax transmission should
also be carried out in areas directly closest to the
endemic areas. Socialisation about anthrax infection
also can be carried out toward policymakers
and communities that are still declared free of
anthrax to ensure control measurement, including
minimizing the livestock traffic and their products,
especially those from endemic areas. Vaccinations
for all livestock, establishing sites to control
anthrax’s spread and increasing preparedness at
slaughterhouses (15).

The Pacitan Health Service and the Livestock
Agriculture Service should routinely conduct education
regarding anthrax disease and strengthen synergy from
many sectors. When public knowledge increases, it is
hoped that the community can lead a clean and healthy
lifestyle to avoid contamination of anthrax spores and the
breeders have the awareness to vaccinate their livestock.
In addition, they strengthened the micro-Penta helix
concept in the village community, starting with Village
Government officials, the community and breeders,
academics, livestock trading business persons, and the
media to achieve their commitment.
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CONCLUSION

The risk factors for anthrax transmission in
2016 and 2020 are the incidence of livestock traffic from
endemic anthrax areas, lack of knowledge about anthrax
disease, and the region’s topography. The measurement
of the anthrax control that is carried out routinely includes
surveillance and investigation of infectious animal
diseases, treatment of suspected anthrax, vaccination,
disinfection, and education.

Some recommendations that can be given
to control the anthrax incidence in Pacitan Regency
include 1) routine counseling to farmers, breeders, and
community to enhance implementation of clean and
healthy living behavior, 2) establishment of anthrax
cadres in villages to increase community participation
for strengthening early detection and reporting systems,
3) training for health service workers, farmers, and
the community in regard with management synergy of
anthrax, 4) vaccination of livestock and disinfection of
the cage environment regularly, 5) strict surveillance on
livestock and the community.
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