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ABSTRACT 

 

The objectives of this study were to identify risk factors associated with historical of animals 

contact and animal products on the incident of cutaneous anthrax in humans in Bogor District. The 

research designed used in this study Case Control of Observational Epidemiology. Patients of 

cutaneous anthrax disease record in Puskesmas (Center for Health Services) were used as a case. 

Inhabitants in Bogor district living in the same area with patients of cutaneous anthrax and not 

showing clinical signs of cutaneous anthrax. The data were collected by structured interviews and 

direct observations. Data analysis was carried out in three steps, consisting univariate for analysis of 

frequency distribution, bivariate with Chi-square and also multivariate analysis for prediction 

model of logistic regression. All analysis processed by SPSS 13.0. It can be concluded that the first 

risk factor associated with the occurrence of cutaneus anthrax was holding susceptible animals with 

Odds Ratio (OR) of 6.648 (95% Confidence Interval (CI) = 2,914-15,167), the second risk factor 

was meat handling with OR of 5.318 (95% CI: 1,801-15,702). It showed that for people who live in 

endemic area of anthrax, holding susceptible animals sixth times more likely get cutaneous anthrax. 
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INTRODUCTION 

 

Anthrax or commonly known as 

inflammatory disease of the spleen, turtle, 

miltbrand, miltvuur or splenic fever is one of 

the major zoonotic diseases in all countries of 

the world. Every year there are approximately 

2,000 - 20,000 cases of anthrax in humans 

worldwide and most are skin type anthrax 

(Brachmant, 2002). According to Kalamas 

(2004) skin type anthrax disease reaches 90% 

of all occurrences of anthrax infection 

worldwide. 

Ministry of Health of the Republic of 

Indonesia (2007) mentioned during the period 

of 2002 to 2007 cases of anthrax disease in 

humans in Indonesia reached 348 people with 

death reached 25 people or Case Fatality Rate 

(CFR) reached 7.2%. The overall case 

occurred in 5 provinces that included as 

endemic areas of anthrax in Indonesia, namely 

West Java, Central Java, East Nusa Tenggara, 

West Nusa Tenggara, and South Sulawesi. 

Bogor Regency is one of the areas in 

Indonesia, which after 2000 has always been 

the case of anthrax in humans. Bogor District 

Health Office (2007) reported that during the 

period of 2001 to 2007 in Bogor regency in 

humans there have been 97 cases of anthrax 

disease with death reaching 8 people or CFR 

reaching 8.2%. The whole case occurred in 4 

districts of Citeuruep, Cibinong, Babakan 

Madang, and Sukaraja 

The case of skin type anthrax disease 

is still ongoing in Bogor Regency almost every 

year. Until now not many known various risk 

factors associated with the incidence of 

anthrax skin disease type. This research is 

aimed to find out various risk factors related to 

the incidence of skin type anthrax disease in 

humans in Bogor District 



 

METHOD 

 

This research was conducted by using 

the design of case control research is not 

suitable in the region of Bogor Regency in the 

period from June to August 2008. This study 

uses a population population of 20-50 years of 

age residing in four sub-districts designated as 

endemic areas of skin type anthrax disease in 

the region Bogor Regency is Babakan Madang, 

Cibinong, Citeureup, and Sukaraja. 

The sample in the study was 

calculated by using Schlesselman's formula 

(1982) so that the minimum sample is 66 

cases. By using case comparison: control = 1: 

2, the number of cases was 49 and control 98 

so total of respondents in this research was 147 

people. 

Case was obtained from data of 

antilax case surveillance report from 

Puskesmas in 4 endemic Subdistricts in Bogor 

Regency owned by Bogor District Health 

Office during 2003-2007 period. While the 

controls were taken from the list of residents 

who reside in the same RT as the case when 

exposed to skin type anthrax disease and are 

still domiciled in the same place up to the time 

of the study. Data collection is done by 

conducting interviews on cases and controls by 

referring to the list of questions that have been 

compiled in the questionnaire. 

Questions raised in this research 

questionnaire include contact history with 

vulnerable animals and contact history with 

vulnerable animal products from each selected 

respondent. Animals susceptible to anthrax 

disease are animals that can be infected with 

germs that cause anthrax disease such as 

ruminants such as cattle, sheep, horses, deer, 

buffalo and guinea pigs, and ostriches. 

The data of this research were 

analyzed through three stages: univariate with 

frequency distribution analysis, bivariate with 

Chi-square test, and multivariate analysis with 

prediction logistic regression approach. All 

analyzes are processed using SPSS 13.0 

software. 

 

Bivariate analysis was done to find 

out the candidate variable that will enter into 

multivariate analysis. If the test results 

obtained p value <0.25 then the variable can be 

included in the multivariate model 

 

RESULT AND DISCUSSION 

 

Bivariate Analysis 
The frequency distribution of the 

characteristics of the study subjects and their 

association with the incidence of anthrax skin 

disease types is presented in Table 1. 

The data in the table shows that in 

Bogor District, people who have feeding / 

drinking activities for livestock are vulnerable 

in the case group has a proportion of 52.9%, 

greater than the control group with a 

proportion of 17.6%. The result of statistical 

test showed that there was a significant 

correlation between feeding / drinking activity 

and the incidence of skin type anthrax disease 

(p value = 0,000) with OR = 5,250 (95% CI: 

2,482-11,107), meaning that people who have 

activity to feed / has a risk of 5.2 times for 

skin-type anthrax disease compared with 

people who do not have the activity. 

People who have a history of holding 

vulnerable animals in Bogor Regency have a 

proportion of 76.5% in the case group, greater 

than in the control group of 25.5%. The 

statistical tests performed showed a significant 

correlation between the activity of holding 

anthrax-prone animals and the incidence of 

skin-type anthrax disease (p value = 0,000) 

with OR = 9,500 (95% CI: 4,331-20,837) 

meaning that people holding anthrax-

vulnerable animals are at risk 9,5 times more 

likely to develop skin-type anthrax disease 

than those not holding. 

People who have a history of 

slaughtering livestock activities are vulnerable 

in the case group reaching 15.7% greater 

proportion than in the control group which 

reached 2.9%. The result of statistical test 

showed the tendency of significant relationship 

between slaughtering activity of anthrax prone 

animal with the incidence of skin type anthrax 

disease (p value = 0,007) with OR = 6,140 

(95% CI: 1,553-24,266) meaning that 

slaughtering vulnerable animal risk 6,1 times 

for skin-type anthrax disease compared with 

people who did not slaughter. 

People who have meat handling 

activities in Bogor Regency have a proportion 



of 39.2% in case groups greater than control 

group with a proportion of 5.9%. The result of 

the statistical test shows that there is a 

significant correlation between the activity of 

handling anthrax-susceptible meat with the 

incidence of skin type anthrax disease (p value 

= 0,000) with OR = 10,323 (95% CI: 3,805- 

28,007) which can be said that the person 

handling the meat is vulnerable anthrax was 

10.3 times more likely to develop skin-type 

anthrax disease than those not handling meat. 

 

 

Table 1. Factors of history of contact with animals and animal products related to the occurrence of 

skin type anthrax disease in Bogor District  
 

  Case Control    

Risk Factor  N = 51 N = 102 Value P OR† 95% CI 

 N % n %    

        

Contact History with Animals        

Feeding / drinking        

No 24 47,1 84 82,4  1  

Yes 27 52,9 18 17,6 0,000* 5,250 2,482-11,107 

Holding animals        

No 12 23,5 76 74,5  1  

Yes 39 76,5 26 25,5 0,000* 9,500 4,331-20,837 

Slaughtering animals        

No 43 84,3 99 97,1  1  

Yes 8 15,7 3 2,9 0,007* 6,140 1,553-24,266 

Contact History with Animal Products      

Handle meat        

No 31 60,8 96 94,1  1  

Yes 20 39,2 6 5,9 0,000* 10,323 3,805-2,007 

Handle skin        

No 40 78,4 97 95,1  1  

Yes 11 21,6 5 4,9 0,003* 5,335 1,742-16,342 

     

* meaningful on χ2 test  ci = confidence interval   

† Crude OR  or = odds ratio    

 

 

Communities with activities of 

dealing with vulnerable animal skins in Bogor 

District in the case group reached a proportion 

of 21.6% higher than in the control group 

which reached 4.9% proportion. The statistical 

test results indicate a tendency to have a 

significant association between the activity of 

skin handling of vulnerable animals with 

anthrax incidence of skin type anthrax disease 

(p value = 0.003) with OR = 5,335 (95% CI: 

1,742-16,342). This can mean the person who 

handles the anthrax prone skin is 5.3 times 

more likely to develop skin-type anthrax 

disease than the one that does not handle the 

skin. 

 

In the bivariate analysis of the history 

factor of contact with susceptible animals, all 

variables studied included feeding / drinking 

animals, holding animals and slaughtering 

animals showed a statistically significant 

relationship (p <0.05). This means that, 

without controlling for other variables, each 

variable on the history factor of contact with 

the animal is susceptible to the incidence of 

anthrax skin disease 

Activities that are closely related to animal 

handling, especially in anthrax endemic areas 

are very risky for this type of skin anthrax 

disease. The results obtained are in line with 

the study by Wood el al., (2004) in Kazakhstan 

in patients with skin type anthrax disease who 

have a history of contact with susceptible 

animals known to the type of contact made 

 



25% raising livestock, 31.2% holding cattle 

and 21, 9% slaughtering cattle. The results also 

reported that slaughtering infected animals had 

associations with skin-shaped anthrax disease 

in humans with RR = 2.9 (95% CI 1.2-6.9). 

Bivariate analyzes performed on the 

history of contact with susceptible animal 

products consisting of dealing with meat and 

skin handling showed both variables there was 

a significant (p <0.05) correlation with the 

incidence of skin-type anthrax disease. The 

incidence of skin-type anthrax disease is 

related to meat-handling activities primarily 

because it handles meat containing anthrax. 

The meat is usually obtained from animals 

being forcibly cut off due to severe illness 

caused by anthrax. The results obtained from 

this study are in line with the research 

conducted by Wood el al., (2004), that the 

treatment of infected animal meat has an 

association (RR = 3.1 95% CI = 1,3-7,6) with 

anthrax disease skin in humans. 

The activity of dealing with anthrax 

prone skin is also known to have a significant 

association with the incidence of anthrax skin 

disease (p = 0,003) with OR = 5,335 (95% CI: 

1,742-16,342). These results are consistent 

with studies conducted by looking at data on 

anthrax cases in Haiti between 1973-1974 

showing most of the skin-forming anthrax 

cases are prevalent in people working on 

handicrafts mainly made from skins taken 

from anthrax-infected animals (Kaufmann and 

Dannenberg, 2002). 

 

Multivariate Analysis 

Multivariate analysis with logistic 

regression to determine the pure effect of 

independent variables on the occurrence of 

skin type anthrax disease. The steps taken in 

the multivariate analysis include the complete 

model making and the final model with the 

results that can be seen in Table 2 and Table 3. 

 

 
Table 2. Multivariate analysis results logistic regression model basic determinant factor in the 

research factors related to incidence of skin type anthrax disease in Bogor Regency  
 
 

No Variables B pWald OR 95% CI 

      

1 Holding vulnerable animals 1,894 0,0000 6,648 2,914-15,167 

2 Handle meat 1,671 0,0025 5,318 1,801-15,702 

 Constants - 5,162 0,0000    
 

-2 log likelihood = 147,452; G=47,3211; value p=0,0000; ci = confidence interval; or = odds ratio 

 

In the above table it is shown that the 

value of log-2 Likelihood = 147,452 with p = 

0,0000, which means that statistically all of 

these variables have significant relationship 

with incidence of skin type anthrax regimen. 

Partial study shows the variables having 

pWald> 0.05 so that the variables must be 

eliminated from the model. Variables with 

pWald <0.05 are maintained in the model and 

will serve as a basic model for subsequent 

analysis to obtain the best model to predict the 

incidence of anthrax skin disease. 

Multiple Logistic Regression End Model 

The final model of multiple logistic regression 

analysis in this study is the basic model 

without any interaction consisting of two 

variables: holding a vulnerable animal and 

handling meat. The final model of this study is 

listed as in Table 3. 

In the table, there are variables 

holding the susceptible animals that have OR = 

6,648 (95% CI = 2,914 -15,167) and the meat 

handling variable having OR = 5,318 (95% CI: 

1,801-15,702) are two variables related to the 

incidence of type anthrax disease skin in Bogor 

Regency. From the final model can be 

compiled a mathematical equation as follows: 

Logit incidence of skin type anthrax disease = 

-0.1857 + 0.9472 holding a vulnerable animal 

+ 0.8355 handling meat. 

 

Dominant Factors Associated with Anthrax 

Skin Disease Multivariate analysis with 

regression logistic at final model determination 

stage 2 variables which have substantial 

correlation with incidence of skin type anthrax 



disease in human that is holding of vulnerable 

animal and handling animal flesh susceptible. 

 

 

Table 3. The final model of multivariate multiple logistic regression analysis on the research of 

factors related to the incidence of skin type anthrax disease in Bogor Regency  
 

No Variables B pWald OR 95% CI 

       

1 Holding vulnerable animals 0,9472 0,0000 6,648 2,914-15,167 

2 Handle meat 0,8355 0,0025 5,318 1,801-15,702 

  Constants - 0,1857 0,5069    
 

-2 log likelihood = 147,452; G=47,3211; value p=0,0000; ci = confidence interval; or = odds ratio 

 

The holding of vulnerable animals 

may cause skin type anthrax disease because 

the animals held are already infected with 

anthrax or animal fur contaminated with 

anthrax spores present in the environment. 

While dealing with the meat of vulnerable 

animals may cause infected skin type anthrax 

disease occurs because the meat handled 

contains anthrax bacteria because the meat 

comes from animals that are forcibly cut off 

due to severe pain due to anthrax. The results 

obtained are in line with the results of a 

restrospective cohort study by Wood et al., 

(2004) in Kazakhstan who reported that in 

multivariate models participated well in 

butchering (RR = 3.1 95% CI 1.3- 7.6) as well 

as slaughter (RR = 2.9 95% CI = 1,2-6,9) 

infected animals have association with the 

incidence of skin type anthrax disease. It was 

also reported that people with skin-type 

anthrax disease have a history of contact with 

susceptible animals with contact types such as 

25% raising livestock, 31.2% holding cattle 

and 21.9% slaughtering livestock. 

The relationship between the two 

variables indicates that in the endemic areas of 

anthrax diseases such as Bogor District, 

activities that are in contact with live animals 

by holding livestock are vulnerable to high risk 

of skin type anthrax disease. In addition, meat  

handling activities, especially those from 

forcibly slaughtered animals, because they 

show symptoms of severe pain in endemic 

areas are also at great risk for contracting skin-

type anthrax disease. 

 

 

CONCLUSSION 

 

In anthrax endemic areas, holding 

vulnerable livestock is at risk 6 times for skin-

type anthrax disease in humans compared with 

those not holding vulnerable animals after 

controlled variables addressing susceptible 

animal meat. In anthrax endemic areas, 

treating livestock meat are susceptible to risk 5 

times for skin-type anthrax disease in humans 

compared with those not handling meat after 

controlled variables holding vulnerable farm 

animals. Logit of incidence of skin type 

anthrax disease = -0.1857 + 0.9472 holding 

susceptible animals + 0.8355 dealing with 

meat meaning in anthrax endemic areas such 

as Bogor District, holding vulnerable livestock 

and handling livestock meat vulnerable big 

risk for anthrax disease skin type in humans. 

 

SUGGESTION 

 

Breeders should not slaughter 

livestock that shows symptoms of pain 

especially with symptoms such as anthrax 

disease. In endemic areas, the general public 

should not hold livestock vulnerable at random 

without urgent needs. If forced to hold cattle, 

preferably by using personal protective 

equipment, especially gloves. Community 

groups that used to deal with meat such as 

housewives and satay should do hygiene and 

sanitation measures to protect themselves from 

the spread of skin-type anthrax disease. 

Communities should not accept and 

deal with meat that comes from livestock that 

is forcibly cut off due to illness especially 

resembling anthrax. In anthrax endemic areas, 

farmers should apply good hygiene and 



sanitation measures when handling livestock 

like always washing hands after contact with 

the animals. 
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