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A B S T R A C T  

Objectives: Brucellosis is a neglected zoonotic disease in Pakistan, but it causes immense impact on livestock and public 

health.  This study was done to determine the prevalence of Brucellosis in occupationally high-risk groups encompassing 

butchers, milkers, and cattle caretakers in district Swabi, Mardan, and Peshawar of Khyber Pakhtunkhwa, Pakistan. 

Methods: In this descriptive cross-sectional study, 300 blood samples were collected through a non-probability 

purposive sampling technique from occupationally high-risk groups including butchers, milkers, and cattle caretakers at 

district Swabi, Mardan, and Peshawar from December 1, 2017, to March 31, 2018. All the blood samples were 

centrifuged and the serum was separated for further testing. Serum agglutination test was used for the detection of 

Brucellosis and the reagents used for this method were purchased from Biosciences PTE Ltd, Singapore. 

Results: Out of 300 blood samples, 111 samples were positive and the overall prevalence of Brucellosis was 37% in 

occupationally high-risk groups. The overall 37% prevalence of Brucellosis comprised of 70% of B. abortus, 21.6% of B. 

melitensis, and 8.1% of both B. abortus and B. melitensis simultaneously. The prevalence of Brucellosis in butchers was 

27.6%, milkers 13.3%, and cattle caretakers 45.7% while prevalence in males was 33% and in females 39.6%. The 

prevalence of Brucellosis in district Swabi was 45%, Mardan 33.3%, and Peshawar 30%. The socio demographic factors 

including age group, occupation, and locality showed statistically significant results.  

Conclusion:  The prevalence of Brucellosis is considerably higher in occupationally high-risk groups in district Swabi, 

Mardan, and Peshawar, Pakistan. 
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I n t r o d u c t i o n  

Brucellosis is a zoonotic disease caused by gram-

negative bacteria of genus Brucella (B.) and can 

cause infection both in animals and humans.1 

According to the Office International des, Epizooties 

(OIE) Brucellosis is the second leading zoonotic 

disease in the world.2 World Health Organization 
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(WHO) reported that annually 500,000 cases of 

Brucellosis occur across the globe.3 The high 

prevalence of this infection is gaining increasing 

attention worldwide. It is also a noticeable issue in 

Pakistan because previously a study reported 37% 

prevalence in 2014.4 Only four species are 

responsible for human Brucellosis including B. 

abortus, B. melitensis, B. suis and B. canis, and their 

common reservoirs include cattle, sheep and goats, 

pigs, and dogs respectively.5, 6 

In natural hosts, the transmission mostly occurs 

through milk or genital secretions during mating.7 

This infection transfers from animals to humans by 

using raw milk and other dairy products made from 

milk like cheese, butter, and ice cream, etc.8 It can 

also be transmitted by inhalation of infectious 

aerosol, ingestion of infected meat, contact with 

conjunctival mucosa, or bacteria may enter through 

injured skin by close contact with animal or their 

products.9 Direct contact with infected cattle and 

other animals is a common route of transmission, for 

high-risk groups including slaughterhouse workers, 

farmers, shepherds, and milkers.10 

The clinical course of Brucellosis includes undulant 

fever, sweating, anorexia, muscular pain, and 

weakness.11 Consequently, Brucellosis may lead to 

osteomyelitis, meningoencephalitis, arthritis, and 

endocarditis.12 Duration of the disease maybe a few 

weeks or months to several years.13 

In developing countries, Brucellosis is most 

frequently diagnosed by many serological tests such 

as the Serum agglutination test (SAT), Complement 

fixation test (CFT), Rose bengal test (RBPT), and 

Enzyme-linked immunosorbent assay (ELISA).2 

In Pakistan, Brucellosis has been neglected, only a 

few studies have been reported from different areas 

of the country. There are groups of people in Khyber 

Pakhtunkhwa who rear cattle therefore, they 

remain in intimate contact with them for care, 

milking, and slaughtering the cattle. Hence, they are 

at higher risk of transmission of zoonotic diseases 

including Brucellosis. Therefore, epidemiological 

data about prevalence of this disease is of utmost 

importance in devising preventive strategies for an 

effective infection control program.  

The current study aims to determine the 

seroprevalence of Brucellosis in occupationally high-

risk groups including butchers, milkers, and cattle 

caretakers in district Swabi, Mardan, and Peshawar, 

Khyber Pakhtunkhwa, Pakistan.  

M e t h o d o l o g y  

This descriptive cross-sectional study was conducted 

in three districts of Khyber Pakhtunkhwa including 

Swabi, Mardan, and Peshawar from December 1, 

2017, to March 31, 2018. A total of 300 blood 

samples were collected from all the participants 

enrolled in the study after meeting the inclusion 

criteria. A non-probability purposive sampling 

technique was used. The sample size was calculated 

using the sample size calculating formula as 

Sample size (n) = Z2 x (p x q)/e2 

 = 1.962 x 0.27 x (1-0.27)/0.052 

 = 302.8 

where, 

n= required sample size 

p= prevalence of Brucellosis in Khyber 

Pakhtunkhwa (27% from the previous study) 

q= 1-p 

e= margin of error, 5%  

Z= 1.96 at 95 % CI 

 

The study was approved by the ethical review 

committee of the National Institute of Health and 

Management Sciences (NIHMS), Peshawar, and all 

the participants were explained about the study and 

informed consent was obtained. 

The participants of the study comprised 

occupationally high-risk groups including 65 

butchers, 45 milkers, and 190 cattle caretakers. All 

the blood samples were collected in a gel tube and 

transported to NIHMS on the same day. Serum was 

separated from each blood sample by centrifugation 

and was screened qualitatively for the detection of 

antibodies against B. abortus and B. melitensis 
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according to the instructions of the manufacturer 

(Biosciences PTE Ltd, Singapore).14 In detail, 40µl of 

both serum and reagent was mixed on a slide and 

gently agitated for 4 minutes. The slide was 

observed for agglutination and the result was 

recorded. The sensitivity and specificity of the 

reagent used was 98% and 97% respectively. 

The data obtained were entered into the SPSS 

version 22.0 for statistical analysis. Descriptive 

analysis was used for the calculation of percentages 

and frequencies, while chi square test was applied 

to determine the statistical significance with age 

group, occupation, and locality.  

R e s u l t s  

Out of 300 blood samples 37% (N=111) samples 

were positive for Brucellosis, wherein 70.3% (N=78) 

samples gave positive results for B. abortus, 21.6% 

(N=24) samples were positive for B. melitensis, and 

8.1% (N=09) blood samples were found positive for 

both B. abortus and B. melitensis. Prevalence of 

Brucellosis was higher in females than males, whilst 

the most affected age group was 21-40 years.  

Amongst the occupationally high-risk group, 

Brucellosis was most prevalent among cattle 

caretakers and geographically it was found more in 

district Swabi as presented in Table I. 

All the butchers included in the study were males 

while milkers comprised 11 males and 34 females 

and cattle caretakers consisted of 42 males and 148 

females. Among the total 39 positive male 

participants, 18 were butchers, 02 were milkers, and 

04 were cattle caretakers while in 72 positive female 

participants 04 were milkers and 69 were cattle 

caretakers. 

The socio demographic factors encompassing age 

group, occupation, and locality showed statistically 

significant results. There was a significant difference 

between various age groups and seroprevalence of 

Brucellosis with 21-40 years of age most frequently 

reporting it (p= <0.01). In occupationally high-risk 

groups, cattle caretakers had statistically significant 

higher seroprevalence as compared to butchers and 

milkers with p-value <0.01. Geographically human 

brucellosis was more common in   district Swabi with 

p-value <0.01. 

 

Table I: Prevalence of Brucellosis in occupationally high-risk groups 

  Total N Positive  
N (%) 

B. abortus 
N (%) 

B. melitensis 
N (%) 

B. abortus &  
B. melitensis 
N (%) 

Gender Male 118 39 (11) 21 (07) 12 (04) 06 (02) 

Female 182 72 (24) 57 (19) 12 (04) 03 (01) 

Occupation Butchers 65 18 (06) 12 (04) 03 (01) 03 (01) 

Milkers 45 06 (02) 03 (01) 03 (01) 00 (00) 

Cattle caretakers 190 87 (29) 63 (21) 18 (06) 06 (02) 

Age Groups <20 years 54 18(06) 12 (04) 06 (02) 00 (00) 

21-40 189 75 (25) 51 (17) 15 (05) 09 (03) 

40-60 57 18 (06) 15 (05) 03 (01) 00 (00) 

  Districts Swabi 120 54 (18) 36 (12) 09 (03) 09 (03) 

Mardan 90 30 (10) 24 (08) 06 (02) 00 (00) 

Peshawar 90 27 (09) 18 (06) 09 (03) 00 (00) 

 

D i s c u s s i o n  

Brucellosis is a zoonotic disease and still, a public 

health problem in developing countries including 

Pakistan, therefore, the given study endeavored to 

measure the prevalence of Brucellosis in 

occupationally high-risk groups. The overall 

prevalence of Brucellosis in the current study was 

37% while earlier studies reported 12.2% to 32.9% 

prevalence from different districts of the Khyber 
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Pakhtunkhwa, Pakistan4. Our results show higher 

prevalence than others as we measured the 

prevalence in targeted occupationally high-risk 

groups, mostly with active symptoms of Brucellosis. 

Our findings documented a higher prevalence in 

cattle caretakers than other high-risk groups which 

is in agreement with previously published data,15 the 

possible reason could be their direct contact with 

infected animals.   

The prevalence of B. abortus (26%) is higher than the 

prevalence of B. melitensis (8%) which can be 

explained by the reason reported in the literature16 

that B. abortus infects cattle while B. melitensis 

infects sheep and goat, and the participants of the 

given study were mostly found in close contact with 

cattle. A study was done by Siddique et al also 

reported the higher prevalence of B. abortus from 

Pakistan.17 

Our research also found a higher prevalence in 

females as compared to the males which validate 

the finding of another researcher 18. Usually, females 

are housewives in this region, and they take care of 

their cattle at houses therefore, direct contact 

increases the chance of infection. Hence, it is of 

utmost importance to educate the females about 

the symptoms of brucellosis both in animals and 

humans in order to make early diagnosis and 

treatment of brucellosis in either case, moreover, 

route of transmission should also be known to avoid 

the practices that put them at higher risk of 

contracting brucellosis. In addition to this, the 

female participants almost cover two-third of the 

sample size which could also be a factor of 

consideration for the increased prevalence of 

Brucellosis in the females.   

In different age strata, the increasing prevalence 

was found in the 21-40 years group, which is in 

contradiction with the findings of Shahid et al,4 it 

could be due to the number of participants included 

in different age groups because it was not 

standardized in both studies. Moreover, the 21-40 

years age group is comprised of the people with the 

most productive age, and thus, they are more likely 

to be involved in the laborious activities of cattle 

farming. 

The current study reported higher prevalence in 

district Swabi as compared to other two districts; it 

can be explained with a reason that blood sample 

was collected from participants of district Swabi who 

reside in extremely remote areas and rear animal 

folk at their houses, whilst it was not the case in 

other two districts. Furthermore, the number of 

participants was higher from district Swabi as 

compared to the other two districts which further 

increase the probability of detection of positive 

cases and subsequently increase prevalence.  

All the butchers recruited in the given study were 

males as due to societal norms and restrictions, 

females do not adopt this profession in Pakistan. 

While milkers and cattle caretakers are largely 

comprised of female participants because females in 

these districts are usually housewives and they stay 

inside the houses and perform the duties of milking 

and taking care of their cattle while males work 

outside the houses in farms and other areas. 

Limitations of the study include a relatively small 

sample size for three districts and the further 

confirmation of the positive screening test by any 

confirmatory test.  

C o n c l u s i o n  

The seroprevalence of brucellosis is significantly 

higher in occupationally high-risk groups 

encompassing butchers, milkers, and cattle 

caretakers in District Swabi, Mardan, and Peshawar 

R e c o m m e n d a t i o n  

It is recommended to make a surveillance about the 

prevalence of brucellosis in high-risk areas of the 

country, furthermore, the people who rear cattle, 

sheep, and goats at their homes need proper 

education and training about the prevention and 

control of brucellosis.     
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