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INTRODUCTION 

                Brucellosis is a bacterial disease that affects populations of livestock and humans, as 

well as their respective economies, throughout the world (World Health Organization, 2020).   
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              This study aimed to assess the level of knowledge, attitudes, and practices 

among workers and milk producers towards bovine brucellosis in the Hantoob 

administration unit-Gezira State, Sudan in 2021. A Cross-sectional with 

a randomized sampling technique was used, 85 workers and milk producers from 

22 villages in the Hantoob administration unit were involved in the study. A 

structured questionnaire was used to assess knowledge, Attitudes, and Practices 

among workers and milk producers. The data were collected from the workers and 

milk producers through the questionnaire methods. Results found that the 

knowledge of the workers and milk producers was poor about Brucellosis that 

(59%) did not know about brucellosis. The majority of those who knew about 

brucellosis (80%) knew about it from their friends, and (96%) didn’t know about 

the causative agent of brucellosis. Most workers and milk producers (80%) did not 

know the mode of brucellosis transmission and did not realize that brucellosis is 

transmitted from animals to humans. Most workers and milk producers (84%) 

showed ignorance about the symptoms of brucellosis in animals, while (92%) did 

not know the symptoms in humans, and 87% of the workers and milk producers 

didn’t know the prevention methods of brucellosis. Most of the workers and milk 

producers (64%) didn’t isolate the aborted animals and left them with other 

animals. The majority of the workers and milk producers (91%) drank raw milk, 

and (82%) of them were non-cocked meat, this Study also shows that there was no 

periodic checkup or Immunization for brucellosis in animals in our area study 

(96%). No immunization for brucellosis in animals in our area study (96%) and 

Based on this study.  
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               The bacteria are shed in urine, 

milk, and other fluids, posing a risk to 

humans through contact with infected 

animals or products.A highly contagious 

zoonotic disease known as brucellosis is 

caused by the highly contagious 

bacteria Brucella spp., a Gram-negative 

bacterium that can be transmitted to both 

humans and animals and poses a significant 

risk to public health (Alkahtani et al., 

2020). There is a consensus that cattle are 

primarily affected by Brucella abortus (B. 

abortus) and less frequently by Brucella 

suis (B. suis) and Brucella melitensis (B. 

melitensis), whereas sheep and goats are 

most commonly affected by B. 

melitensis (Negash and Dubie, 2021). 

Brucellosis, also known as “undulant 

fever”, “Mediterranean fever” or “Malta 

fever”. (World Health Organization, 2006) 

Recently, additional Brucella species such 

as B. ovis or B. neotomae (same strain as B. 

canis), B. microti from the common 

vole, B. penibedalis and B. cetacia from 

marine mammals, B. inopinata from the 

female breast, B. papioni from baboons, 

and B. vulpeuis from red foxes have been 

reported (Banai et al., 2018; Mahmoud, 

2019). Several Brucella species have been 

identified in central Saudi Arabia as a result 

of human investigations conducted in the 

desert climate such as B. melitensis 

(Jokhdar, 2009; Nemenqani et al., 2009; 

Kamal et al., 2013 Alshaalan et al., 2014 

and Alnemri., et al., 2017] and B. abortus 

first officially diagnosed as an infection in 

British soldiers, brucellosis now is touted as 

a potential biological warfare agent. 

However, its relatively long and variable 

incubation period (1-8 wk), as well as the 

fact that many infections are asymptomatic, 

has made it a less desirable agent for 

weaponization (Celebi et al., 2007). It is 

known that Brucella is not host-specific, 

but it does exhibit a host preference, and 

spillover can occur when many host species 

are maintained together or when high-

quality grazing areas and water supplies are 

shared (Ducrotoy et al., 2017). Brucellosis 

is associated with abortion, infertility, and 

decreased production of milk and meat, 

resulting in considerable economic impact 

on the animal husbandry industry 

worldwide (Rossetti, 2017). From a public 

health perspective, brucellosis is usually 

considered an occupational health hazard 

mainly affecting livestock handlers such as 

butchers, farmers, laboratory staff, 

slaughter workers, and veterinarians 

(Zamakshshari et al., 2021). The diagnosis 

of brucellosis is generally achieved either 

directly or indirectly via Brucella isolation 

or the detection of specific 

antibodies (Zurovac et al., 2022). PCR 

analysis can increase the sensitivity and 

specificity of detecting the infection and 

differentiation between Brucella species 

(Batrinou et al., 2022). 

MATERIALS AND METHODS 

Study Area: 

              The study was conducted in the 

Hantoub administration unit in Wad 

Madani, Gezira state in March 2021. 

Hantoub area is in the north and east of Wad 

Madani, approximately 25 km away. The 

population of Hantoub was 77,003 people 

living in 13,286 families across 22 villages. 

The community had a semi-nomadic 

lifestyle, with residents working as farmers, 

sponsors, and merchants. In terms of 

healthcare, there were two hospitals and ten 

health centers in the area. 

Study Population: 

             The study included all workers and 

milk producers in the Hantoub 

administrative unit of Gezira state during 

the study period. 

Study Design: 

             In March 2021, a cross-sectional 

study was conducted in the Hantoub 

administrative unit to evaluate the 

knowledge, attitudes, and behaviors of 

workers and milk producers regarding 

Brucellosis. 

Sample Size: 

             A Simple random sample 

technique was used to select 85 workers 
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and milk producers in the Hantoub 

administrative unit during the study period. 

Data Collection: 

            A structured questionnaire was used. 

The questionnaire contained the following 

sections. The socio-demographic 

characteristics of the workers and milk 

producers, Knowledge of the milk producers 

toward Brucellosis, and Attitude of the milk 

producers and Workers sponsors toward 

Brucellosis.  

            The data was collected through a 

questionnaire that included the following 

sections:  

1. Socio-demographic characteristics of the 

workers and milk producers  

2. Knowledge of the milk producers about 

Brucellosis  

3. Attitude of the milk producers towards 

Brucellosis  

4. Workers' and milk producers' views on 

Brucellosis 

Data Processing and Analysis: 

            Data processing and analysis were 

conducted using the Statistical Package for  

Social Science (SPSS) v. 22 on a computer. 

RESULTS   

           The data were collected from 85 

workers and milk producers in the Hantoub 

administrative unit through questionnaires 

and analyzed using SPSS version 22. 

As shown in Table 1.  The study revealed that 

the respondents were distributed across 

different age groups: 8% were aged 10-20 

years, 14% were aged 21-30 years, 23% were 

aged 31- 40 years and 55% were over 41 years 

old. In terms of education, 53.4% were 

illiterate, 43.1% had a primary education, and 

3.5% had an intermediate education level. 

None of the respondents had a secondary or 

university education. Regarding income, none 

of the respondents earned less than 100 SDG, 

3.5% earned between 100-150 SDG, 25% 

earned between 150-200 SDG, and 71.5% 

earned more than 200 SDG. In terms of work 

experience, 4.7% had less than one year of 

experience, 3.5% had 1-3 years, 16.5% had 3-

5 years, and 75.5% had more than 5 years of 

experience.  

 

Table 1. Demographic information. 

 
*SDG: Sudanese Pound  
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                The study revealed that 41% of 

respondents were aware of brucellosis, 

while 59% did not know about the disease 

(Table 2). Only 4% of respondents knew 

the causative agent of brucellosis, while 

96% were unaware of it. Regarding the 

mode of transmission, only 20% of 

respondents knew how brucellosis is 

transmitted, while 80% were unaware. 

Additionally, 20% of respondents knew 

that brucellosis is zoonotic, while 80% did 

not. When it comes to recognizing the 

clinical signs of brucellosis in animals, only 

16% of respondents were knowledgeable, 

while 84% were not. Similarly, only 8% of 

respondents knew the symptoms of 

brucellosis in humans, while 92% did not. 

Awareness of Brucellosis Prevention: Only 

13% of respondents knew how to prevent 

brucellosis, with 87% lacking knowledge 

on disease prevention. Prevalence of 

Brucellosis Infection: 1% of respondents 

tested positive for brucellosis, while 99% 

tested negative. Attitudes towards Raw 

Milk Consumption: 91% of respondents 

reported consuming raw milk, while 9% did 

not. Attitudes towards Cooked Meat 

Consumption: 82% of respondents 

consumed cooked meat, while 18% did not. 

Practices Related to Brucellosis Diagnosis 

in Animals: Only 4% of respondents 

mentioned regular screening for brucellosis 

in animals, with 96% stating no such 

screening was conducted. Practices Related 

to Vaccination against Brucellosis in 

Animals: 4% of respondents were aware of 

immunization programs for brucellosis in 

animals, while 96% were unaware of such 

vaccination efforts. 

 

Table 2. Respondent's Knowledge attitudes and practice toward brucellosis. 
Variable Yes No 

Respondent's knowledge of brucellosis (35) 41% (50)59% 

Respondent's awareness of the causative agent of brucellosis (3) 4% (81)96% 

Respondents' understanding of the mode of transmission of brucellosis (17)20% (68)80% 

Respondent's awareness of the zoonotic nature of brucellosis (17)20% (68)80% 

Respondent's knowledge of the clinical signs of brucellosis in animals (14)16% (71)84% 

Respondent's knowledge of the symptoms of brucellosis in humans (7) 8% (78)92% 

Respondent's awareness of prevention methods for brucellosis (11)13% (74)87% 

Percentage of respondents infected with brucellosis (1) 1% (84)99% 

Attitudes of respondents toward consuming raw milk (77) 91% (77)91% 

Attitudes of respondents toward consuming cooked meat (70) 82% (15)18% 

Respondents' practices in diagnosing brucellosis in animals (3) 4% (81)96% 

Respondents' practices in vaccinating animals against brucellosis (3) 4% (81)96% 

             

             The study revealed that 11.8% of 

respondents learned about brucellosis from 

the radio, 5.8% from TV, and the majority 

(80%) from friends. Only 2.4% learned 

about brucellosis from other sources such 

as pharmacies (Fig. 1).  

            The study revealed that all 

respondents were aware of the causative 

agent of brucellosis and correctly identified 

bacteria as the causative agent (Fig. 2). 

       Figure 3 revealed that only 6% of 

respondents were aware of the mode of 

transmission of brucellosis, with 41% 

attributing it to insects, 29% to raw milk, 

and 24% to uncooked meat. 
      Respondents' ability to identify 

clinical signs of brucellosis in animals 

varied (Fig. 4). Only 14.3% correctly 

identified infertility and weakness as 

symptoms, while another 14.3% associated 

it with weakness. The majority (71.4%) 

recognized abortion as a symptom. 
      As shown in Figure 5 the study 

found that only one respondent recognized 

abdominal pain as a symptom of brucellosis 

in humans, while another mentioned fever, 
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and two mentioned headaches. Most of 

the respondents (95%) identified all these 

symptoms. 
       The awareness of respondents 

about methods to control Brucella infection 

is depicted in Figure 6 among those who 

were aware of prevention methods, 36.4% 

mentioned boiling milk, 27.3% cited 

cooking meat, 18.2% stated treating sick 

animals, and another 18.2% identified 

immunizing animals as preventive 

measures. 

      The study revealed that 15% of 

respondents did not take any action when 

they encountered aborted animals, while 

13% isolated the animals. The majority 

(64%) did not isolate the animals, and only  

8% sought veterinary assistance (Fig. 7). 
     The study found that 21.2% of 

respondents only dried their hands after 

touching aborted animals (Fig. 8), 54.2% 

washed their hands with water only, and 

24.7% washed their hands with water and 

soap. None of them used a sterilizer. 
     According to Figure 9, the study 

showed that 2% of respondents spent 1-4 

hours daily with animals, 12% spent 4-8 

hours, and 35% spent 8-12 hours. The 

majority of respondents (51%) spent the 

entire day with animals. 
      10.6% of respondents treated 

themselves when infected with brucellosis, 

78.8% visited a doctor, and 10.6% sought 

advice from friends (Fig. 10). 
 

 
Fig. 1: Sources of respondents' knowledge about brucellosis. 

 

 
Fig. 2: Awareness of Respondents Regarding the Causative Agent of Brucellosis. 
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Fig. 3: Knowledge of respondents about the way by which brucellosis is transmitted. 

 

 
Fig. 4: Respondents' ability to identify clinical signs of brucellosis in animals. 

 

 
Fig. 5: Respondents' ability to identify brucellosis symptoms in humans. 
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Fig. 6: Respondents' knowledge of brucellosis prevention methods. 

 

 

Fig. 7: Attitudes of respondents towards aborted animals. 

 

              

 
Fig. 8: Attitudes of respondents towards handling of aborted animals. 
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Fig. 9: Time spent by respondents with animals. 

 

 
Fig. 10: Attitudes of respondents when getting infected with brucellosis. 

 

DISCUSSIONS 

              This study aimed to assess the 

Knowledge, Attitudes, and Practices (KAP) 

of workers and milk producers regarding 

Brucellosis in the Hantoob administration 

unit in Gezira State in 2021. The results 

revealed that 8% of respondents were in the 

10-20 age group, indicating that young 

individuals were involved in animal contact 

without full awareness of the risks. In 

contrast, 55% of respondents were over 41 

years old, suggesting prolonged exposure to 

animals and a higher likelihood of 

Brucellosis infection. 

             The study indicated that a large 

percentage of milk producers had low 

educational levels, with 62.4% being 

illiterate and 43.1% having only primary 

education. None had secondary or 

university education, highlighting a lack of 

knowledge about diseases like brucellosis. 

Most respondents had worked with animals 

for over 5 years, increasing their risk of 

brucellosis infection. Additionally, 59% of 

respondents were unaware of brucellosis, 

and 80% of those who were informed 

learned about it from their friends, 

potentially leading to misinformation. 

Alarmingly, 96% of respondents did not 

know the causative agent of brucellosis, 

indicating a lack of awareness about 

prevention measures. 

               In this study, 80% of respondents 

were unaware of how brucellosis is 

transmitted, highlighting a significant risk 

of infection. Only 17 of the respondents 

knew the transmission mode, with 5 

identifying raw milk and 4 identifying non-
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cooked meat. Previous research has 

identified ingestion, direct contact through 

skin breaks, airborne transmission, and 

contact with infected animal tissues as the 

main modes of transmission. 

              The study revealed that 80% of 

respondents were unaware that brucellosis 

can be transmitted from animals to humans. 

Previous research has shown that various 

types of Brucella, such as B. melitensis in 

sheep, B. abortus in cattle, and B. suis in 

swine, are linked to human illness. 

Additionally, cases of brucellosis in 

humans have been reported due to dogs 

infected with B. canis. 

              This study revealed that a large 

percentage of respondents were unaware of 

the symptoms of brucellosis in animals 

(84%) and humans (92%), indicating 

potential confusion with other febrile 

diseases. Additionally, 87% of respondents 

were unfamiliar with prevention methods 

for brucellosis, suggesting a lack of 

knowledge among milk producers. Only 

13% of respondents isolated aborted 

animals, while 64% did not, posing a risk of 

infection to other animals. Vaccination of 

animals that are potential carriers of 

bacteria, especially within livestock 

populations, is promising for controlling 

the spread of brucellosis (Schurig et al., 

2002). The study found that a significant 

percentage of respondents in the study area 

did not practice proper hand hygiene after 

touching aborted animals, which increases 

the risk of brucellosis infection. 

Additionally, a high percentage of 

respondents consumed raw milk and 

uncooked meat, which are common modes 

of brucellosis transmission. Infected 

animals and their products serve as 

reservoirs for the disease. Furthermore, the 

study revealed that there is a lack of 

periodic checks and immunization for 

brucellosis in animals in the area. It is 

important to handle vaccines such as Strain 

19 B. abortus and B. melitensis Rev-1 with 

caution to prevent accidental exposure. 

Conclusions 

               The study found that workers and 

milk producers had inadequate knowledge 

about Brucellosis, with 59% having no 

awareness of the disease. Among those who 

were aware, 80% learned about it from 

friends, and 96% did not know the 

causative agent. Additionally, 80% were 

unaware of the transmission mode from 

animals to humans. The majority (84%) 

were unfamiliar with the symptoms in 

animals, and 92% did not know the 

symptoms in humans. Prevention methods 

were unknown to 87% of participants. 

Furthermore, 64% did not isolate aborted 

animals, and 91% consumed raw milk, 

while 82% ate uncooked meat. There were 

no periodic checks or immunization 

programs for Brucellosis in animals in the 

study area, with 96% lacking these 

preventive measures. 

Recommendations 

               Health authorities at the Ministry 

of Health and local levels should conduct 

an awareness campaign for workers and 

milk producers in the study area about 

brucellosis. This campaign should cover the 

causative agent, transmission methods, and 

prevention strategies for brucellosis. 

Periodic awareness messages should be 

broadcast through radio and TV. Health 

authorities should take responsibility for 

regular brucellosis checks on animals and 

ensure that owners immunize their animals. 

Owners should be required to obtain a free 

brucellosis certificate for their animals. 

Further studies on brucellosis in the area 

should be conducted. 
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