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ABSTRACT 

Brucellosis is one of the most important zoonotic diseases which represent a serious 

problem due to economic losses and its public health significance. Hence, this cross-

sectional study was carried out to determine the seroprevalence of brucellosis among 

butcher shops, veterinary workers and sheep and goat keepers and risk factors. A total of 

100 blood samples were collected during March and July 2017.  Blood samples from the 

participants were collected and screened for Brucella using Serum Agglutination Test. A 

questionnaire was used to collect data on socio-demographic characteristics and 

human brucellosis related risk factors.Thirty two (32%) participants were tested positive for 

Brucella and 68 (68%) were tested negative.  The most affected groups were found in the 

age group of 31-45 yr (47%) and 15-30(34%), sheep and goat keepers (38%) and 

vererinary workers (20%), as they were the groups that have intimate contact to animals.. 

During the study period, 9 (28.1%) suffered from active Brucellosis from the seropositive 

group. The most common clinical finding was fatigue that found in all active cases. Both 

headache and anorexia were detected in 8 and 6 cases respectively. Seropositivity to 

Brucella has a high prevalence among both sheep and goat keepers and butchers 

workers in alkaidah district. Thus, effective working guidelines for workers in the sheep and 

goat keepers and butcher shops must be developed in order to protect them from 

brucella infection. 
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INTRODUCTION  

 

Brucellosis is one of the most important 

bacterial zoonoses with a cosmopolitan 

distribution [1-4]. It is an infectious disease, 

almost invariably transmitted by direct or 

indirect contact with infected animals or 

their products [1]. The disease is caused 

by gram-negative coccobacillae 

bacteria which belong to the genus 

Brucella which includes Brucellamelitensis 

and B. ovis as well as many other species 

[3]. The natural reservoirs of the species B. 

melitensis are basically goats and sheep 

but also cattle and swine. However, B. 

ovis is primarily afflicting sheep [3]. 

Brucellosis is wide spread in many 

developing countries and poorly 

diagnosed in both human and animals 

due to poor health facilities, diagnostic 

facilities and limited awareness of the 

disease among medical practioners [5]. 

Its diagnosis is complicated by the fact 

that it shares symptoms with malaria, a 

common cause of fever and a leading 

cause of morbidity and mortality 

especially in children under 5 years [6]. 

Sharing of clinical features with malaria 

and other febrile conditions can likely 

lead to misdiagnosis and 

mismanagement of cases and hence 

perpetuating human vulnerabilities 

[7].The burden of brucellosis is mainly on 

the poor individuals as they are often 

forced to live in close contact with their 

animals and so are more likely to 

become infected [8]. The worldwide 

prevalence of brucellosis in human has 

been reported to be more than 500,000 

new cases annually [6]. The disease result 

to prolong health problems which may 

cause permanent disabilities and is an 

important cause of travel-associated  

 

 

morbidity [9]. The global epidemiology of 

the disease has significantly evolved over 

the past decade [6].Transmission of 

brucellosis through consumption of 

contaminated dairy products like 

unpasteurized milk and processed dairy 

foods from infected animals have been 

considered a source of infection. 

Infected carcasses are also a source of 

infection for pastoralists. The incidence of 

the disease in humans, and which directly 

relates to that in animals, is highly 

dependent on animal husbandry 

practices, animal population density and 

inter-group interactions. According to 

[10], the disease in humans is related to 

the interaction between humans and 

animals, living standards, hygiene and 

food customs. Among the Maasai of 

Narok district, Kenya, brucellosis was 

found to be related to the fact that the 

Maasai keep large herds of cattle, sheep 

and goats which frequently mix with other 

herds as they roam in search of pasture 

and water.The presence of brucellosis has 

often remained unrecognized through 

lack of awareness of the disease and 

misconception of the disease for malaria 

and typhoid. The main source of 

brucellosis infection among the 

pastoralists population is the ingestion of 

fresh milk. Cow, sheep, goat or camel 

milk contaminated with B. melitensis is 

particularly hazardous as it is drunk in fairly 

large volumes and may contain large 

numbers of organisms. Fresh blood, raw 

meat either alone or mixed with fresh 

milk, may be drunk and present an 

obvious potential hazard. Among the 

Maasai these practices are common. The 

strong bond the Maasai have with their 
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cattle has necessitated them to stay in 

close proximities with the animals, this 

closeness enhances the contracting of 

brucellosis.  

Human behavior plays a big role in 

disease transmission, management and 

control. This would mean a decreased 

disease burden, poverty reduction and 

increased food supply for large numbers 

of the rural poor worldwide. In the year 

2000, the Millennium Declaration put 

health at the heart of the Millennium 

Development Goals, recognising that 

health is central to the global agenda of 

reducing poverty as well as an important 

measure of human wellbeing, integral 

part of development. 

In yemen, few studies have been carried 

out to establish prevalence of human 

brucellosis. Therefore, the aim of this study 

was to establish the prevalence and 

associated risk factors for brucellosis 

among humans in Alkaidah province, 

one of the agricultural regionin Ibb city. 

Baseline information necessary in 

designing prevention and control 

strategies against human brucellosis in 

Uganda was obtained. 

 

Material and methods 

 

1-Study design:  

This was a cross-sectional study. The study 

was approved by the Regional Ethics 

Committee, and all studied subjects gave 

their informed consent.  A total of 100 

samples were collected during April 1st, 

2017 to June 29, 2017in which 

seropositivity for brucellosis was 

investigated in three groups sheep and 

goats keepers , butchers and veterinary 

workers in Alkaidah district. The samples 

have been collected randomly from 

sheep and goats keepers, butchers and 

veterinary workers.  The participants were 

asked to complete a questionnaire 

consisted of questions about their 

demographic data, job experience and 

service time, past clinical disease that 

may have been brucellosis, and clinical 

manifestations pertinent to brucellosis. 

The research was performed at the 

Alrahma medical center.  

 

2- Sample collection: 

With the help of trained medical 

personnel, a blood sample (5–7 ml) was 

obtained from each participant following 

venipucture with the disposable needles 

and vacutainers. The blood samples were 

clearly labeled with a specific code, date 

of collection and location. The specimens 

were kept at room temperature for 30 

min, then at 4 °C for 24 h. Later, they 

were transported on ice to the central 

diagnostic laboratory at the Medical 

Alrahma center, for further processing. 

 

3-Serological test: In the laboratory, 

serum samples were extracted and 

screened for anti-Brucella antibodies 

using commercial kits of the standard 

Rose Bengal Plate Test (RBPT) for 

detection of antibodies to 

Brucellaabortus/melitensis. Positive sera 

were re-tested with using Serum Slow 

Agglutination Test (SSAT) according to 

manufacturer’s instruction.  

 

An open- and closed-ended 

questionnaire was developed and 

administered to collect information about 

factors hypothesized to influence the 

spread and persistence of brucellosis in 

humans. The questionnaire included 

socio-demographic factors (sex, age, 
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marital status,  and occupation), 

knowledge of brucellosis, contact with 

animals and animal products, 

participant’s involvement in milking, 

sharing water sources with animals. 

 

Results: 

 

The current investigation included 100 

butchers, veterinary workers and sheep 

keepers their ages ranged between 15 

and 90 years, with mean age of 37.23 + 

5.211 years and all were males. The 

prevalence of brucella infection was 

defined according to the different 

demographic data of the patients, 

including age. In present study among 

the 100 participants   who completed 

data, found that 32 (32%) patients were 

tested positive for Brucellaand 68 (68%)  

were tested negative (Table 1).Among 

100 participant, the highest positive result 

was found in the age group of 31-45 yr 

(47%) and  15-30(34%), while the highest 

positive result was found in the age group 

of 61-75yr (2.%) and  76- 90( 1%) which 

detected by Brucella specific serology 

test as shown table1 and figure 1.

 

Table 1: The seroprevalence of brucellosis according to age group 

Age Group 
NO. of 

Examine(%) 
No. of positive (%) Seroprevaleuce (%) 

15-30 27 (27%) 11(34%) 41% 

31-45 45 (45%) 15( 47%) 33% 

46-60 19 (19%) 3(10%) 16% 

61-75 9 (9%) 2(6% 22% 

76-90 3 (3%) 1(3%) 33.00% 

Total 100 (100%) 32 32% 

Figure 1: The seroprevalence of brucellosis according to age group 

In present investigation the participants grouped according to their nature of occupation Table 2 and figure2. 

The most affected groups were the sheep and goat keepers (38%) and Veterinary workers (20%), the least 

affected groups were the Butcher shops workers group (17%), the result shown in table 2 and figure2. 
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Table 2: The seroprevalence of brucellosis according to occupation 

Occupation No. of examinee No. of positive Seroprevalence (%) 

Butcher shops workers 24 4 17% 

Sheep and Goat Keepers 71 27 38% 

Veterinary workers 5 1 20% 

Total 100 32   

Figure 2: The seroprevalence of brucellosis according to occupation  

The Patients were asked to state the 

animals they were most in contact with 

and the results are presented in  table 3 

and figure 3.  Inpresent investigation 

found that out of 32 patients there were 

17 (54.9) in contact with sheep follow 11 

(44%) in contact with goats while 4 

(33.3%)  in contact with cattle as shown in 

table3 and figure3. Some of these 

animals if infected with Brucellosis are 

likely to transmit it to the residents in the 

study area. Moreover milk handling is an 

important risk factor in transmission of 

brucellosis hence milk handling practices 

were explored among the respondents 

and the results presented in figure 4.The 

study showed that 60% of patients 

consume milk without boiling, following 

by    43,9% consume Ferment  without  

boiling and the last patients with 41,7% 

consume milk after boiling as shwon in 

table 3 figure 4. Meat preparation 

practices before consumption is an 

important risk factor in the infection of 

brucellosis and the results are presented 

in figure 5. The study showed that most 

patients who has seropositive brucella 

58.8%, took roasted meat while 50% took 

raw meat, and 32% took Thoroughly 

Cooked a practice that is socially 

acceptable in the community as shownin 

table3 and figure5 . 
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Table 3: Relationship between proportion patients affected by various factors 

Variable     

  Negative Positive 

Animals in direct contact     

Goats  25(56%) 11(44%) 

Cattle 12(66.7%) 4(33.3%) 

Sheep 31(45.1%) 17(54.9% 

Total 68(68%) 32(32%) 

Milk preparation before consuming     

Ferment  without  boiling 41(80%) 

18(43.9%) 

 

 

Consume  without  boiling 15(40%) 9(60%) 

Thoroughly boiling 12(58.3%) 5(41.7%) 

Total 68(68%) 32(32%) 

(Preparation of meat before consuming     

Taken raw 12(50%) 6(50%) 

Roasted 34(41.2%) 20(58.8%) 

Thoroughly Cooked 22(72.8%) 6(27.2%) 

Total 68(68%) 32(32%) 

 

 

 

 

 

 

 

Figure 3: Proportion of patients who directly get into contact with various animals 

 

 

 

 

 

 

 

 

Figure 4: Milk handling and preparation practices 
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Figure 5: Proportion of respondents who prepared meat variously before consuming 

During the study period, 9 (28.1%) suffered from clinical findings diagnostic for active Brucellosis Table4 . 

The most common clinical finding was fatigue that found in all active cases. Both headache and anorexia 

were detected in 8 and 6 cases respectively. The least common clinical findings were weight loss, chills, 

dizziness and  cold sweat shown in table 4 and figure6. 

Table 4: The incidence of brucellosis based on clinical findings of 9 patients (total investigated 100 

persons) with brucellosis at the time of diagnosis 

Clinical finding Number (%) Symptoms Frequency  (%) 

    Fatigue 9(100%) 

    Fever 5 (55.5%) 

    Headache 8(88.9%) 

  Present 9 cases (28.1%) Anorexia 6 (66.7%) 

    Weight loss 2(22.2%) 

    Chills 2(222%) 

    Dizziness 3 (33.3%) 

    Cold sweat 1 (11.1%) 

Absent 23  cases (71.9%). No clinical findings   

 

Figure 6: The incidence of brucellosis based on clinical findings of 9 patients (total investigated 100 

persons) with brucellosis at the time of diagnosis 
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Discussion: 

Brucellosis occurs naturally in animals, 

while humans get infected through 

contact with the infected animal and 

consumption of contaminated animal 

products [11-13]. Therefore its prevalence 

in humans tends to correspond to that in 

animals [12 & 14]. So there is important 

concern to establish surveillance and 

control system for these emerging and re-

emerging zoonotic diseases. There is an 

increase in the incidence of human 

brucellosis especially in Middle Eastern 

countries [15]. The true rates of brucellosis 

in endemic countries are most probably 

higher than reported due to deficiencies 

in its diagnosis or recording [16]. 

The present study was conducted to 

determine the seroprevalence of 

brucellosis in Alkaida province Ibb city 

among butchers, veterinary workers and 

sheep and goat keepers. In this study 

found 32 (32%) participants were tested 

positive for Brucella and 68 (68%) were 

tested negative which comparable with 

previous studies such as [17] who found 

that the seroprevalence of brucellosis 

among abattoir house workers in Saudi 

Arabia reported to be 35%. Moreover A 

prevalence rates of 20%, 21.7%, and 

25.5% were reported by Barbuddhe, 

Karimi and Mukhtar in Delhi, Pakistan, and 

Iran, respectively [18-20]. A lower 

prevalence rates of 8.2% and 9.8% have 

been reported by Abo-Shehada in 

Jordon and Nikokar in Iran, respectively 

[21 & 22]. On the other hand, higher 

prevalence rate of 58.6% was recorded 

by Khalili in Iran [23].   

In this study showed that people of age 

between 15-45 years of age were 

affected more, this was consistent with 

report from northern Saudi Arabia which 

found that cases of brucellosis occurred 

mainly in individuals aged 13-40 years 

with younger than 13 years and less in 

those aged 40-60 years [24]. This age 

group plays an important role in livestock 

herding and birthing and have direct 

contact with animals and aborted 

materials. However that seropositives 

were found in all age groups, this may 

indicate ongoing exposure and 

transmission of brucellosis.   

In this study found that the seropositivers 

were found higher among sheep and 

goat keepers and veterinary workers with 

38% and 20% respectively. The high 

seroprevalence among sheep and goat 

keepers and veterinary workers 

compared to butcher shops is indicative 

of the importance of contact infections in 

case of brucellosis with the higher and 

frequent exposure to infected [25]. 

Moreover patients mostly had direct 

contact with goats, sheep, cows, camels 

and other non-food animals which 

increased probability of infection as 

indicated by [26 &27] where nearly every 

case of human brucellosis has an animal 

origin.Clinically, the brucellosis can be 

presented as a sudden or gradual febrile 

disease.It may progress to a chronically 

debilitating illness with grave 

complications. It presents with 

nonspecific symptoms including fever, 

sweating, lethargy, malaise, headache, 

low back pain, arthralgia and 

musculoskeletal pain [28 &29]. 

In present study Out of 32 seropositive 

subjects for brucellosis 9 individuals 

complained of symptoms of active 

brucellosis. The distribution of all 

symptoms but fatigue and headache 

were dominant symptoms with 100% and 

88.8% respectivily. However, presence of 
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sweating, dizziness and weakness were 

highly predictive for having a positive test 

result. In a previous report, the most 

common symptoms were fever and 

sweating [30]. Brucellosis is usually 

presented with mild symptoms in those 

who are at high risk of exposure and in 

close contact with animals compared to 

other patients who are not exposed to 

the infectious agent [31]. 

 

Conclusion: 

 

Brucella infection among butcher shops, 

veterinary workers and sheep and goat 

keepers is an important public health 

problem in Alkaidah district. This study 

revealed drink of raw unpasteurized milk 

undercooked or raw meat were the 

foodstuffs that constituted a major threat 

of brucellosis to the community in the 

study area. Findings of this study show 

that brucellosis is a problem and the 

prevalence is high necessitating prompt 

control measures. Control of brucellosis in 

animal populations, public health 

education and creation of awareness on 

dangers posed by handling animal 

placenta during abortion and 

consumption of improperly cooked foods 

of animal origin will be necessary 

measures for prevention of the disease in 

human. 
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