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Original Article

Seroprevalence of 
Brucellosis and Risk Factors 
Related to High Risk 
Occupational Groups in 
Kazeroon, South of Iran

Abstract

Background: Brucellosis is a major zoonosis worldwide. Many people for their professions 
are at higher risk of contracting the disease.

Objective: To determine the seroprevalence of brucellosis and its risk factors in a group of 
high risk professions.

Methods: In a cross-sectional study, all personnel or students of veterinary schools, slaugh-
ters and butchers working in the city were invited to participate (n=141). A comparison 
group (n=44) randomly selected from patients who were selected at random from people 
attended our healthcare center for reasons other than the infectious diseases.

Results: 4 veterinarians, 15 veterinary assistants, 42 veterinarian students, 52 butchers, 17 
slaughters, 8 slaughterhouse workers and 3 chefs made the first group and 14 storekeepers, 
5 students of engineering, 11 clerks, 13 freelance workers, and 1 high school student made 
the comparison group. While the rate of consumption of most of the studied dairy products 
was almost similar in both groups, comparison group patients consumed more often milk 
(p<0.001) and cream (p<0.001) than the high risk group. 11 (7.8%; 95% CI: 3.4%–12.2%) 
cases from high risk group and none of the comparison group were found seropositive for 
Brucella. 

Conclusion: Profession is the main factor in seropositivity. Consumption of dairy products 
and raw milk is not associated with a higher risk of seropositivity.

Keywords: Brucellosis; Occupations; Zoonoses; Seroepidemiologic studies; Prevalence

Introduction

Brucellosis is one of the important 
zoonotic diseases worldwide.1,2 In 
1861, Martson named the disease 

“Mediterranean gastric remittent fever.”3 
In 1887, Bruce discovered Brucella meli-
tensis—a small non-motile Gram negative 
facultative intracellular cocco-bacilli that 
remains one of the main causes of infec-
tion in humans and domestic animals.4 

The endemic areas for brucellosis are sub-
Saharan Africa, the Mediterranean region, 
the Middle East, Africa, Latin America 
and parts of Asia.4,5 This infection is com-
monly seen in cattle, goats, buffalo, yaks, 
camel, horses and pigs and causes abor-
tion and decreased milk production and 
in this way, is an economic burden for 
societies.6 In human, brucellosis causes 
disability that needs long-term treatment 
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with multiple antibiotics, and leaves per-
manent sequelae, loss of work hours and 
medical expenses.

For human, B. abortus, B. melitensis 
and B. suis are pathogens. Raw milk and 
dairy products made from unpasteurized 
milk such as soft cheese, cream and ice 
cream may have high numbers of bacteria. 
Use of these products is believed to be a 
main cause of brucellosis in man.7 The dis-
ease may be contracted through abrasions 
of the skin, inhalation of infectious aero-
sols or direct contact with the conjunctiva. 
These routes of infection are more im-
portant in veterinarians, lab technicians, 
butchers and farmers who have direct 
contact with animals and their products 
such as blood, meat, placenta and fetus. 
Man to man transmission of the disease is 
rare.8-10 However, in case of transmission, 
the most probable route is sexual contact.

In industrialized countries, brucellosis 
affects human mainly as an occupational 
disease.11 It usually affects middle-aged 
men who work with milk or domestic 
animal products. In developing countries, 
however, the story is a little bit different. 
In the Middle East countries, such as Iran, 
where people in rural areas have close 
contact with domestic animals, use to 
drink raw milk and soft cheese and where 
many children, both boys and girls, at dif-
ferent ages work as shepherd, brucellosis 
is endemic. Furthermore, some people 
believe that for prevention of infection in 
newborns, they should be fed with raw co-
lostrum which is rich in micro-organisms, 
if the sheep is infected. So in rural areas, 
brucellosis is an endemic zoonotic disease 
in both sexes among different age groups.

In the Eastern Mediterranean region, 
the incidence rate of brucellosis varies 
widely from 8.2 (in Syria) to 132.4 (in 
Iran) cases per 100 000 indicating that 
brucellosis is the leading zoonotic disease 
in the region.12,13 In all parts of Iran, hu-

man brucellosis is endemic and still re-
mains a healthcare problem.5 

Since there is scarce information on the 
epidemiology of brucellosis in Iran, partic-
ularly in those whose job put them at risk 
of contracting the disease, this study was 
conducted to determine the risk of expo-
sure to Brucella in people who have direct 
contact with livestock as a consequence 
of their job. We also tried to elucidate the 
correlation between consumption of dairy 
products and seropositivity for Brucella.

Materials and Methods

In a cross-sectional study, seropositiv-
ity for brucellosis was investigated in two 
groups of high risk individuals (Group 1: 
n=141) and a comparison group (Group 
2: n=44) randomly selected from the city 
of Kazeroon, South of Iran. All personnel 
or students of veterinary schools, slaugh-
ters and butchers working in the city were 
invited to participate. The control group 
comprised of patients who were selected at 
random from people attended our health-
care center for reasons other than the in-
fectious diseases. All the participants gave 
informed written consents to participate 
in this study. The participants were asked 
to complete a questionnaire consisted of 
questions about their demographic data, 
job experience and service time, dairy 
consumption habit, and clinical manifes-
tations pertinent to brucellosis. A blood 
sample was also taken from each partici-
pant and tested for brucellosis by Rose 
Bengal plate test (RBT), standard tube 
agglutination test (SAT), and 2-mercapto-
ethanol (2ME) test. Seropositivity (expo-
sure to Brucella) was considered if we had 
either a positive RBT or an antibody titer 
≥1:40 in SAT or a titer ≥1:20 in 2ME tests. 
Data were coded and analyzed by SPSS 
for Windows. The mean of two normally-
distributed variables was compared with 
Student’s t test. Categorical variables were 
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analyzed by χ2 or Fisher exact test when 
appropriate. A p value <0.05 was consid-
ered statistically significant.

Results

All the participants were men. The study 
group consisted of four veterinarians, 15 

Table 1: Frequency of dairy products consumption in the two studied groups.

Dairy product Group 1 (n=141) Group 2 (n=44) p

n (%) n (%)

Milk 23 (16.3) 17 (38.6) 0.001

Cheese 51 (36.2) 21 (47.7) 0.169

Butter 22 (15.6) 4 (9.1) 0.278

Yoghurt 133 (94.3) 40 (90.9) 0.421

Cream 25 (17.7) 18 (40.9) 0.001

Ice cream 125 (86.5) 41 (93.2) 0.233

Figure 1: Distribution of clinical symptoms of brucellosis in the two studied groups.
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veterinary assistants, 42 veterinarian stu-
dents, 52 butchers, 17 slaughters, eight 
slaughterhouse workers and three chefs. 
The comparison group (Group 2) con-
sisted of 14 storekeepers, five students 
of engineering, 11 clerks, 13 freelance 
workers (not in close contact with ani-
mals or their products; four retired), and 
one high school student. The mean age 
was 33 (range: 14–70) years in group 1 
and 39 (range: 11–66) years in group 2 
(p=0.0081).

The mean service time was 12 years for 
group 1 and 13 years for group 2. While 
98 (70%) of 141 persons in group 1 have 

worked for 15 years or less, 27 (61%) of 44 
in group 2 have done so (p=0.52).

The frequency of dairy products con-
sumption in the two studied groups is 
presented in Table 1. While the rate of 
consumption of most of the studied dairy 
products was almost similar in both 
groups, group 2 patients consumed more 
often milk (p<0.001) and cream (p<0.001) 
than group 1.

The distribution of clinical symptoms 
in the two studied groups is presented in 
Figure 1. The prevalence of headache in 
group 2 was significantly (p<0.001) high-
er than group 1. The distribution of other 

Table 2: Test results for the 11 seropositive cases.

Age (yrs) Profession RBT* SAT† 2ME‡

48 Veterinary assistant – 1:40 1:20

42 Veterinary assistant + 1:80 1:40

38 Veterinary assistant – 1:40 –

49 Veterinary assistant + 1:40 –

44 Veterinary assistant + 1:40 1:20

35 Slaughter + 1:80 1:40

54 Chef + 1:80 1:80

45 Slaughter + 1:20 –

30 Butcher + – –

35 Veterinary assistant + 1:320 1:160

33 Butcher + 1:40 –

*RBT: Rose Bengal plate test ;   †SAT: Standard tube agglutination test;   ‡2ME: 2-mercapto-ethanol test
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symptoms was not significantly different 
between the two studied groups (Fig 1).

Eleven (7.8%; 95% CI: 3.4%–12.2%) 
cases from group 1 and no one from group 
2 were found seropositive for Brucella 
(Table 2). The mean±SD age of these per-
sons was 41.2±7.6 years which was signifi-
cantly (p=0.002) higher than that of the 
seronegative persons in group 1 (32.3±9.1 
yrs). Most of those who were found sero-
positive had a service time more than 15 
years (p=0.003). One case had active dis-
ease who received the appropriate treat-
ments.

Type of dairy products consumption 
did not have any associations with sero-
positivity. Sweating, myalgia, and weak-
ness were symptoms highly predictive for 
seropositivity (p<0.05). 

Discussion:

We found that those like veterinarians, 
slaughters, and butchers whose job put 

them at risk of exposure to animals or 
animal products are more likely to be 
seropositive for Brucella. This finding 
is consistent with what we reported ear-
lier.14 Obviously, the chance of seroposi-
tivity increases by advancement of age 
and service time. Furthermore, we found 
that history of dairy consumption had no 
associations with seropositivity and that 
ironically, those who consumed more of-
ten milk and cream but had no close con-
tact with animals, were seronegative. This 
is in contrast to many previous reports 
which mentioned that consumption of 
dairy products, particularly raw milk is 
a major risk factor and the main route of 
infection.15 However, our findings are in 
keeping with other studies which revealed 
that the majority of cases with brucellosis 
were attributed to direct contact with ani-
mals or their products.16,17 A recent study 
found an overall Brucella seroprevalence 
of 5.52% in high risk occupational groups 
in Tanga, Tanzania17 which is consistent 
with the prevalence of 7.8% observed in 
our study. All these observations under-
line the importance of occupational ex-
posure in seroconversion and contraction 
of the disease. In our study, we included 
many at risk professions including veteri-
narians, veterinary assistants, veterinar-
ian students, butchers, slaughters, and 
slaughterhouse workers. We found that 
six of 11 seropositive cases were veterinary 
assistants (Table 2). However, many pre-
vious research studies overlooked some 
of these important at risk occupational 
groups. As an example, some authors did 
not include veterinary assistants in their 
studies.18-22 Only few studies took into ac-
count this important issue.23 

Clinically, the brucellosis can be pre-
sented as a sudden or gradual febrile dis-
ease. It may progress to a chronically de-
bilitating illness with grave complications. 
It presents with nonspecific symptoms in-

TAKE-HOME MESSAGE

 ● Profession is the main factor in sero-
positivity; those jobs which put peo-
ple in close contact with animals or 
their products are a risk for contrac-
tion of brucellosis.

 ● Consumption of dairy products and 
raw milk is not associated with a 
higher risk of seropositivity.

 ● Sweating, myalgia, and weakness are 
symptoms highly predictive for hav-
ing a positive test result.

 ● Those with high risk professions 
should be tested for the disease 
as soon as they develop even mild 
symptoms.

Brucellosis and Occupation
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cluding fever, sweating, lethargy, malaise, 
headache, low back pain, arthralgia and 
musculoskeletal pain.1,4

Because of vague clinical manifesta-
tions of the disease, lab diagnosis is of 
paramount importance. The organism is 
intracellular and thus, its isolation is dif-
ficult. Therefore, serological test and rapid 
molecular test are more appropriate. Mo-
lecular tests, however, are sophisticated 
and expensive, while serological tests are 
cheap, easy and rapid. We, therefore used 
a combination of serological tests—RBT, 
SAT, and 2ME—to find the seroprevalence 
of the disease.

The distribution of all symptoms but 
headache was similar in the two studied 
groups (Fig 1). Ironically, the prevalence of 
headache was even higher in our compari-
son group which might be attributed to 
the fact that this group was selected from 
patients who attended our center for rea-
sons other than infectious problems and 
not the normal people. However, presence 
of sweating, myalgia, and weakness were 
highly predictive for having a positive test 
result. In a previous report, the most com-
mon symptoms were fever and sweating.14 
Brucellosis is usually presented with mild 
symptoms in those who are at high risk 
of exposure and in close contact with ani-
mals compared to other patients who are 
not exposed to the infectious agent.16

Although we tried to include various at 
risk professions in our study, one of our 
limitations was that the number of studied 
people in each category was small. Large 
well-controlled studies are needed to fur-
ther elucidate the important health issue 
of at risk professions.
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Unlike the Gregorian calendar in which each year starts at midnight, the Iranian new year, based on Jalali cal-
endar developed mainly by Khayyam, is based on celestial position of the earth and starts simiultaneously in all 
parts of the earth as it passes through the vernal equinox in March 21. Each year, Iranains celebrate this moment 
by gathering together, spreading a tablecloth and putting at least seven certain substances whose name in Per-
sian starts with ‘S’ (above photo). They then pray and wait for the moment after which the new year as well as the 
Iranian Spring Festival, Now-Rooz (means new day) begins.
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