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Background: Brucellosis is an important zoonotic disease with significant economic and 
public health consequences. This study aimed to investigate the seroepidemiological 
prevalence of human brucellosis in Gorgan and Dasht, Northeastern Iran during one year.
Materials & Methods: In this study, 153 brucellosis-suspected cases who were referred to 
the health centers of Gorgan and surrounding villages from April 2017 to March 2018, were 
included. Two serological assays (Wright and 2-mercaptoethanol) were performed on all 
sera taken from patients. Data were analyzed by SPSS software (version 23) using Chi-square 
test and independent t-test. A p-value less than .05 was considered as statistically significant.
Findings: Of 153 suspected cases, 62 cases (40.5%) were positive for brucellosis, among 
whom 39 cases (62.9%) were men, and 41 cases (66%) were 17-38 years old. The highest 
prevalence rate of brucellosis was observed in rural men (69.5%) as well as in those consuming 
raw cheese (35.5%) and being in direct contact with livestock (27.5%). Furthermore, the 
frequency of the disease was significantly higher in the summer. The incidence rate of the 
disease was significantly associated with season, history of contact with livestock, and the 
type of dairy product consumed (p <.05).
Conclusion: The prevalence of brucellosis is higher in rural areas of Gorgan, particularly 
among farmers and livestock keepers. Providing training and raising awareness of these 
individuals as well as developing strategic health plans regarding the consumption of 
unpasteurized dairy products could help reduce the incidence of brucellosis.
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Introduction
Brucellosis is a common zoonotic disease, 
which is of great health, economic, and social 
importance. The disease could be transmitted 
to humans mainly through direct contact with 
livestock and consumption of unpasteurized 
dairy products. The main causative agents 
of this infection are Brucella suis, B. canis, B. 
abortus, and B. melitensis, which are transmitted 
to humans via pigs, dogs, cattle, and sheep, 
respectively [1]. Animals with brucellosis usually 
have an abortion in the first period of pregnancy, 
which is accompanied by uterine secretions 
contaminating the environment, farms, 
and pastures. Periodic excretion of bacteria 
through animal milk and uterine secretions 
in asymptomatic animals poses risks to other 
animals as well as humans [2]. The disease 
symptoms in humans include fatigue, lethargy, 
chills, fever, sweating, loss of appetite, headache, 
back pain, and psychological problems. The 
disease is more common in people working in 
slaughterhouses and livestock farms as well 
as in those dealing with meat products, such 
as butchers, veterinarians, and shepherds. 
Currently, there is no vaccine that could provide 
long-term immunity in humans, but a few 
live smooth attenuated vaccines are used for 
livestock immunization. Many efforts have 
been made to eradicate the disease in cattle and 
sheep around the world [3-4]. According to the 
World Health Organization estimates, about half 
a million people are infected with the disease 
each year. About 45,000 cases occur annually 
in the Eastern Mediterranean region. However, 
these statistics do not reflect the actual number 
of cases as only one in every five cases of the 
disease is identified [5-6]. Generally, there is no 
accurate estimate of the global prevalence of 
brucellosis due to the insufficient data about 
the disease incidence or the lack of diagnostic 
facilities in many countries. 
In Iran, the prevalence rate of brucellosis 
was increasing in the 1980s but decreased 
from 170 to 24 cases per 10,000 people by 

the late 1990s. Following the promotion 
of the disease surveilling and reporting 
system in the country, the prevalence rate 
of brucellosis had an increasing trend 
until the successful vaccination coverage 
of livestock. According to the Disease 
Management Center of Iran, the number of 
brucellosis cases increased by 70% from 
12,248 cases in 2010 to 20,117 cases in 
2014. Unfortunately, Iran is among the 
countries with the highest incidence rate of 
brucellosis. Lowering the incidence rate of 
brucellosis in livestock would consequently 
reduce the risk of transmission to humans 
[7-9]. 
Objectives: Considering the significant 
health and economic burden of brucellosis, 
the present study aimed to investigate the 
seroepidemiological prevalence of this 
disease in Gorgan (Northeast of Iran) and 
surrounding villages.

Materials and Methods
In this descriptive-analytical study, blood 
samples were taken from 153 brucellosis- 
suspected people (age range: 17-88 
years) who were referred to the health 
centers and laboratories of Gorgan (Iran) 
from April 2017 to March 2018. After 
obtaining consent, all the participants 
completed a questionnaire about age, 
sex, occupation, dietary habits, place of 
residence, season of admission, history of 
contact with livestock, and family history. 
Then blood specimens were taken from the 
patients, and their serum was separated. 
Rose Bengal, sero-agglutination in tube 
(Wright), and 2-mercaptoethanol (2ME) 
tests were performed on the serums. All 
the participants had titers of ≥1:80 and 
≥1:40 in Wright and 2ME tests, respectively 
[10-11]. Collected data were analyzed by SPSS 
software (version 23) using chi-square and 
independent t-tests. A p-value less than .01 
was considered as statistically significant.
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Findings
Of 153 suspected cases, 62 cases (40.5%) 
were positive for brucellosis, of whom 39 
cases (62.9%) were men, and 41 cases (66%) 
were 17-38 years old. In addition, there was 
no positive sample among the samples taken 
from people over 80 years old. There was a 
significant difference in the prevalence rate of 
brucellosis between rural (58%) and urban 
(42%) areas (p=.025). The prevalence rate of 
brucellosis was higher in rural men (69.5%) 
and urban women (61%). 
The disease was more prevalent in summer 

(59.5%) and spring (27.5%) (p=.004). Family 
history of brucellosis was positive, negative, 
and not defined in 23 (37%), 28 (45%), and 
11 (18%) cases, respectively (p=.038). In 
addition, history of contact with livestock 
was positive, negative, and not defined in 19 
(30.5%), 23 (37%), and 20 (32.5%) cases, 
respectively (p=.019). The most common 
clinical symptoms in patients were fever 
(76%), back and muscle pain (69.5%), 
weight loss (53.5%), and loss of appetite 
(46.5%). Moreover, 19.5% of the cases were 
asymptomatic (p=.076).

Table 1) Relative frequency of brucellosis based on the type of dairy products consumed

Dairy Product
Gender

Total
Men Women

Number Percent (%) Number Percent (%) Number Percent (%)

Ice cream 8 20.5 3 13 11 17.5

Raw cheese 13 33.5 9 39 22 35.5

Cream 7 18 2 9 9 14.5

Raw milk 11 28 9 39 20 32.5

Table 2) Frequency of brucellosis based on occupation

Occupation
Gender

Total
Men Women

Number Percent (%) Number Percent (%) Number Percent (%)

General 
worker 4 10 0 0 4 6.5

Farmer 6 15.5 4 17.5 10 16

Self-employed 7 18 6 26 13 21

Livestock 
keeper 12 30.5 5 21.5 17 27.5

Homemaker 0 0 6 26 6 9.5

Other 5 26 2 9 7 19.5
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As shown in Table 1, the highest incidence rate 
of brucellosis was observed in those consuming 
raw cheese, and lowest incidence rate was 
observed in those consuming cream (p=.001).
The highest incidence rate of brucellosis was 
observed in livestock keepers (27.5%), and the 
lowest incidence rate (6.5%) was observed in 
general workers (p=.109) (Table 2).
Overall, 23 (37%) and 32 (51.5%) cases were 
brucellosis positive based on the Write and 2ME 
tests results, respectively (Figures 2 and 3). 

Figure 2) Frequency of brucellosis cases found to be 
positive using the 2ME test

Figure 3) Frequency of brucellosis cases found to be 
positive using the Wright test

Discussion
Brucellosis has always been considered an 
important health and economic problem. The 
infection is difficult to diagnose due to non-
specific signs and symptoms, especially in 
endemic areas. Although polymerase chain 
reaction is more specific for diagnosing 
brucellosis, the disease is often diagnosed 
based on the serological findings. Accordingly, 
in this study, 62 (40.5%) brucellosis cases 

Figure 1) Relative frequency of brucellosis in villages around Gorgan in 2018
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were identified based on the results of the 
Wright and 2ME tests. In a previous study in 
Iran (2014), the seroprevalence of brucellosis 
was reported to be 56% [12]. The difference 
in the seroprevalence rates between the 
current and the mentioned studies could be 
attributed to the factors such as study season, 
geographical area, and employment status of 
the subjects. 
In line with the present study findings, 
previous studies in Saudi Arabia [13], Iran 
[14], Turkey [15], Uganda [16], and the United 
Kingdom [17] have reported that the prevalence 
of brucellosis was higher in men than in 
women. It seems that brucellosis occurs more 
commonly in men as a work-related disease. 
Previous studies in Iran have also reported 
contact with livestock as a main cause of 
brucellosis [18-19]. Cui et al. also reported 
occupation as a risk factor for brucellosis 
[20]. In the present study, the prevalence of 
brucellosis was higher in rural areas, which 
is consistent with the results of the previous 
serological studies in Iran [14, 21-22].
According to the obtained results, brucellosis 
was more common in those consuming raw 
milk and cheese. In 2010, a study in Bosnia 
and Herzegovina indicated that brucellosis 
mainly occurred due to contact with infected 
animals and consumption of unpasteurized 
dairy products [23]. Similarly, studies in Georgia 
[24] and China [25] have reported consumption 
of unpasteurized dairy products as the most 
important cause of brucellosis.
Similar to the previous studies findings [26], 
fever, musculoskeletal pain, and fatigue 
were identified in this study as the most 
common symptoms of brucellosis; therefore, 
serological evaluation of individuals with 
these symptoms is recommended. 

Conclusion
The prevalence of brucellosis is higher in 
farmers and livestock keepers, particularly 
those living in rural areas of Gorgan, 

northeastern Iran. Public education and 
awareness raising might be effective in 
reducing the incidence of brucellosis in the 
studied area. Given that the consumption of 
local/unpasteurized dairy products may be an 
important route for the disease transmission 
to humans, it is essential to employ more 
strict policies for controlling the distribution 
of such products. 
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