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Abstract: The occupational disease, such as anthrax, is a public health problem in Ivory-Coast, especially among the populations working in the field of 
livestock. This study was conducted in southeastern of Ivory-Coast. Its purpose is to evaluate the hygiene practices of the population practicing in the 
field of livestock. The survey involved 130 people. It consisted in the administration of a questionnaire. The analysis of the questionnaire revealed that 
the drovers and butchers are the populations most exposed to anthrax. This study made it possible to take stock of the hygiene practices of this 
population and will allow to consider adequate means for the fight against this zoonosis. 
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1. INTRODUCTION 
Anthrax is a worldwide zoonotic disease [1]. This 
pathology affecting livestock has repercussions on human 
health. It is a major public health problem with a greater 
incidence among people working in the livestock sector [2] 
[3]. Epidemiological knowledge of the disease, and in 
particular its distribution, remains low due to weak 
surveillance systems and underreporting [4]. Overall, it is 
estimated that the number of reported cases of anthrax in 
both cattle and humans is decreasing [3]. 
In sub-Saharan Africa, this pathology still occurs in animals 
and humans [5], [6], [7]. It mainly affects pastoralist 
communities with poor socio-economic conditions [7]. 
In Côte d'Ivoire, it is endemic in the north-east of the 
country [8]. The large meat deficit in Ivorian territory has 
opened the way for imports of animals mainly from Mali 
and Burkina Faso [9], [10]. Many people in the Livestock 
sector or work in slaughterhouses and killings are regularly 
in direct contact with animals, blood, carcasses and offal. 
To this must be added the close relations between the cattle 
herders. This entire population constitutes a population at 
risk for this pathology. The study made it possible to 
understand risk behaviors related to their activities. It will 
ultimately help improve prevention and control measures 
that will increase compliance with community control 
measures.  
The objective of this study is to evaluate the risk factors of 
anthrax related to the behavior of people working in the 
field of cattle breeding in the southern area of Côte d 
'Ivoire. 
 

2 MATERIAL AND METHOD 
2.1 Description of the study site 
 
The study concerned slaughterhouses and breeding sites in 
four (04) towns in south-eastern Côte d'Ivoire, namely: 
Abidjan, Dimbokro, Agboville and Anyama (Figure 1). 
These cities were chosen because they are important 
trading places for cattle entry into Côte d'Ivoire. These 
cities are located in the extension of the railway axis. They 
all have a granitic type soil, then ferralitic with presence of 
clay and sand. 
By their geographical positions, the cities benefit from the 
humid tropical climate with four seasons: a long dry season 
from December to January, a long rainy season from 
February to June, a short dry season from July to August 
and a small rainy season from September to November. 

During the period of the study the temperature varied 
between 27.16 ° C and 30.4 ° C; precipitation is between 
1,660 – 2,000 mm of rain per year and an average 
temperature of 28 ° C [11]. 

Figure 1: Mapping study areas 
 

2.2 Type of study and choice of study population 
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This is a cross-sectional survey of at-risk populations in the 
localities visited. The participants in the study are those 
who have contact with animals or work in the veterinary 
field (slaughterhouse workers, breeders, animal sellers, 
meat breakers, etc.) and who are in contact with live 
animals or with animal products and by-products. 
Participation in the study was voluntary. For minors or 
children, prior consent has been obtained from parents. 
The exclusion criterion was applied to any person who had 
no contact with animals, animal products or by-products 
and the non-volunteer professionals under study. 
 
2.3 Methodology of the survey 
 

This study was conducted from September 2016 to January 
2017. Preliminary information meetings were held with the 
personnel managers of each slaughterhouse and the 
veterinary officials of the city to obtain their authorizations 
for the realization of the investigation in the different 
localities. A presentation of the study and its objectives was 
made by each participant of the study and his written and 
oral consents were obtained. A questionnaire sheet to be 
filled in has been given to each participant who consent to 
fill it out anonymously. For those who were illiterate, we 
completed their form with the help of a translator. The data 
collected included sex, nationality, age, exact occupation, 
and hygiene measures applied in their daily activities. The 
survey collected both quantitative and qualitative data in 
order to better understand the risk factors of the pathology. 
 
2.4 Data exploitation and analysis 
Data entry was done with the Excel software. The KHI-
TWO test (X2) was used to compare the proportion values 
of individuals. Interpretations are based on the value of p 
and within a 95% confidence interval (CI). The digital map 
of the locality was produced using ArcGIS software. 
 
3 RESULTS 
3.1 Description of the study population 
Table 1 describes the characteristics of the population 
studied. It shows a predominance of the male sex. Malian 
nationality represents the majority population with 67.1%. 
The age group [31 - 50] represents the majority portion of 
our study population (43.6%). The majority of subjects in 
our study (83.1%) have no level of education. 
The slaughterhouses and breeding places of these cities 
bring together a cosmopolitan human population, mostly 
foreign and Muslim. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

*p < 0,05 

The main factors of exposure of anthrax have been 
identified (Table 2). It shows that health workers are less 
exposed. Butchers and Bouviers are the most exposed 
population of our subjects of study. At the level of butchers 
and drovers, we noted a low level in terms of knowledge of 
the pathology.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1: Characteristics of the studied population 

Table 2: Variation of Exposure Factors of Anthrax Based 
on Study Population 
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Risk behaviors of our population such as the level of 
knowledge of the disease (X2 = 54.44, p <0.05), their 
response to the population when the animals die (X2 = 
48.75, p <0 , 05) and their knowledge of the effective 
handwashing procedure (X2 = 54.36, p <0.05) indicates a 
population at risk. 
 
 
Table 3 illustrates the exposure factors for Bacillus sp. in 
drovers. It shows that the majority of parks are community-
type. The breeding type of our population is predominantly 
mono-specific. Their batches are mostly grazing. They 
consume mostly grass added to agricultural products. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The main offending factors for butchers are illustrated in 
Table 4. At this level, it should be noted that 37.5% of 
subjects use walking and 41.67% use a tuft. We found no 
statistically significant differences in the different modes of 
meat transport identified (X2 = 0.70, p = 0.404). 

 

 

 

 

 

 

 

4 DISCUSSION 
The study showed that the majority of people working in 
the livestock field have risky behaviors that expose them to 
the transmission of Bacillus anthrasis health workers. It 

should be noted that human behavior plays a very 
important role in the transmission of several zoonoses, in 
particular that of anthrax, as Doreen's work [12] has shown. 
This is mainly due to a lack of knowledge of the right 
attitudes and their implementation. Indeed, most people 
working in the livestock sector have received no basic 
training related to good practice and attitudes in this area 
and therefore constitute a vulnerable population. 
Despite the many recent awareness campaigns promoting 
hygiene standards, this survey highlights shortcomings 
probably related to a lack of access to information by those 
surveyed. Health education sessions to get them to adopt 
the necessary hygienic measures against anthrax may be 
recommended. This observation is similar to that of 
Taverne who indicated that epidemics in a population 
precede the behavior of this population [13]. All this 
represents several risk factors for transmission of this 
pathology in the community 
Our study has demonstrated the existence within this 
population of behavior that can promote the risk of 
transmission of anthrax. These results corroborate with 
several authors who state that populations near livestock or 
handling domestic animals or their products such as skin, 
meat, skin and bone are most at risk. [14] [15]. 
Similar studies have been conducted in India. They have 
shown that most cases of human anthrax occur in 
agricultural workers because of the handling of meat or 
skins of sick animals in India [16], [17], [18]. It should be 
noted that in Côte d'Ivoire, agriculture is the main source of 
income for the population. Transmission of anthrax is 
transmitted by spores [19], [20], [21], [22], which are 
extremely resistant to natural conditions and can survive 
for several decades in the environment [23], [24]. This 
population constitutes a population at risk if rigorous 
measures are not taken. Spores can remain viable for a 
prolonged period in the soil [25], [26]. 
The survey showed that the proportion of males was 
statistically significant to the proportion of females (p 
<0.05). This attests that this activity centered on the cattle is 
more a work of man. This result was also found by Doreen 
et al. In a study in Zambia in 2017 [12]. 
The fact that the majority of butchers transport the meat on 
foot or with ewes exposes them to the transmission of 
anthrax. This finding was made by Eurich which states that 
blood contamination is the important factor in the 
transmission of this pathology [27]. 
The study showed that most herdsmen drive their cattle on 
pasture. This behavior exposes them to anthrax. It 
corroborates with the results of some authors who have 
shown that these areas are places where herbivorous 
animals are most likely to be exposed to B. anthracis spores 
by inhalation or ingestion [5]. 
Most breeders indicated that they gave the dead animal to 
the population for consumption because they are Muslim 
this is forbidden at their level. This population who 
engages in such a practice is exposed to a risk of 
transmission of anthrax. This result is consistent with that 
of Thappa and Karthikeyan and Tumbull which states any 
handling of dead animals [25], [26] should be prohibited. 
 
 

Table 3: Main exposure factors of anthrax among drover 

Table 4: Main Exposure Factors of Anthrax among Butcher 
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5 CONCLUSION 
Our study has revealed that the population working in 
slaughterhouses and breeding grounds is a population at 
risk in the transmission of anthrax, particularly drovers and 
butchers. It is therefore important to carry out awareness 
campaigns for the good practice of hygiene in order to 
prevent this pathology. They should take an eco-health 
approach, with the participation of the community, 
sociologists and health personnel. It would also be 
important to focus on decentralized awareness campaigns 
to make it more accessible to communities. 
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