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Introduction 

Brucellosis is a zoonotic disease transmitted to humans through infected animals 

such as cattle, goats, and sheep, and by unpasteurized dairy products. The disease 

is caused by bacteria of the genus Brucella, including Brucella melitensis, 

Brucella abortus, and Brucella suis, which cause disease in humans. It can also 

be transmitted from animals to humans through direct contact, unpasteurized/raw 

dairy products, and airborne particles (1,2). Brucellosis in humans can cause 

localized purulent infection in the liver, spleen, bones, and some other organs. 

Because of its long-term complications, it is known as the disease of a thousand 

faces (3). Symptoms of the disease include persistent or recurrent fever with 

intermittent episodes, excessive night sweating, weight loss, headache, muscle 

aches, loss of appetite, and body aches (4). Brucellosis is a zoonosis affecting 

approximately 500,000 people worldwide annually, of which only 10-4% occur 

in developed countries, possibly due to the implementation of vaccination-based 

control programs. However, brucellosis remains a serious health problem in less 

developed countries. Recent reports indicate that brucellosis is endemic or 

potentially endemic in 179 countries worldwide. The disease remains a major 

health problem in the Mediterranean region, the Middle East, Western Asia, parts 

of Africa, and Latin America (5,6). The epidemiology of brucellosis is complex, 

and Latin American countries such as Mexico and Peru have reported a large 

number of cases; the same pattern applies to Mediterranean countries such as 

Iran, Russia, Mongolia, and Syria, which have the highest annual incidence of 

human brucellosis. Brucellosis is recognized as an endemic or indigenous disease 

in Iran; however, its incidence is not uniform across all provinces, with higher 

rates reported in certain regions. Provinces such as Zanjan, Hamedan, Markazi, 

and East Azerbaijan have reported the highest incidence of the disease, while 

southern provinces have reported lower rates (7,8). This study aimed to 

investigate the epidemiologic, demographic, and clinical characteristics of 

brucellosis in Behbahan County, southwestern Iran, during 2000-2021. 

Methods 

The present study was a retrospective population-based study conducted in 

Behbahan County. The study population consisted of 258 patients who were 

followed up and treated based on medical examination and history and with 

laboratory diagnosis of brucellosis, and who were identified by the private and 

public sectors from 2000 to 2021, and who had completed the brucellosis form. 

In the disease surveillance system in Iran, for all individuals to actively 

participate in disease reporting and also for the coordination and uniformity of 

measures at the national level, definitions have been developed for reportable 

diseases and their reporting methods. Based on symptoms and test results, 

diseases are classified (Suspected, probable, and definite), and these definitions 

are used throughout the country to report diseases to higher levels. Brucellosis is 

classified as a non-urgent reportable disease. It is reported monthly from 

environmental levels (Comprehensive health centers, health bases, health homes, 

government hospitals, and government laboratories) to the county health center. 

At the county health center, disease cases are registered on the Ministry of 

Health's Health Deputy's portal. A comprehensive questionnaire was developed 

to collect key factors such as age, sex, disease onset, occupation, history of 

contact with livestock, location of residence, consumption history of 

unpasteurized dairy products, intake of various dairy products, time of disease 

reporting, and results of Wright, Coombs, and 2ME tests. The study examined 

patient data reported through the health network of Behbahan University of 

Medical Sciences from 2000 to 2021. After collecting the data, they were entered 

into Excel software and then the variables were coded. SPSS software version 21 

was used to analyze the data. To describe the variables, central and dispersion 

indices were used, and for nominal and ordinal variables, absolute and relative 

frequencies were used, and the Chi-square and T-test statistical tests were used to 

analyze the data. 

Results 

The results showed that the highest and the lowest number of cases per 100,000 

population were reported in 2021 (39 cases, 1.18%) and 2010 (3 cases, 0.61%), 

respectively. The average incidence rate (Per 100,000 population) was six (Figure 
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1). The highest clinical manifestations of the disease occurred between May (47 

cases) and June (36 cases), while the lowest occurrences were observed between 

February (9 cases) through December (10 cases). The findings showed that 137 

(Out of 258) cases (53%) of the patients were men. In terms of residence 

distribution, there were 139 rural individuals (54%) and 119 urban individuals 

(46%). As observed, the overall incidence of disease is higher in the rural 

population than in the urban population. In treating brucellosis, Rifampin and 

Doxycycline are the most commonly used drugs (100%), while Gentamicin has 

the lowest use rate (3.2%). For the 2ME test, most patients had a titer of 1/160. 

For the Coombs test, most patients had a titer of 1/80; for the Wright test, most 

patients had a titer of 1/160. The most observed clinical symptom in patients was 

bone and muscle pain (n=245, 95%). More details about the clinical symptoms 

of the patients are illustrated in Figure 2. In the present study, 58 cases (20%) had 

a history of hospitalization. The longest duration of hospitalization (17 days) was 

observed in one case, while the shortest (1 day) was reported in five cases. When 

potential risk factors were examined, 171 cases (66%) had a history of contact 

with livestock or their products. The history of using unsterilized animal products 

was reported in 229 cases (88.8%), contact with live animals in 156 cases 

(60.5%), animal slaughter and contact with blood and secretions in 34 cases 

(13.2%), and keeping livestock at home in 107 cases (41.4%). Based on the 

study's results, the highest prevalence of the disease was observed in livestock 

farmers (n=108, 41.9%). More details are summarized in Table 1. Most patients, 

224 cases (86.86%), attribute their illness to milk consumption. Moreover, rural 

areas show the highest case count. In terms of age, there were 11 cases in the 0-

9 years range, 32 cases in the 10-19 years range, 48 cases in the 20-29 years 

range, 47 cases in the 30-39 years range, 44 cases in the 40-49 years range, 36 

cases in the 50-59 years range, 29 cases in the 60-69 years range, and 11 cases in 

the 70 years and above range. The highest prevalence was observed in the 20-29 

age group. 

 

 

Figure 1. Incidence rate of brucellosis (Per 100,000 population) from 2000-2021 

 
 

 

Figure 2. Percentage of clinical symptoms in patients with brucellosis in Behbahan County (2000-2021) 

 

Table 1. Occupational distribution of brucellosis patients (Behbahan County, 2000-2021). 

Occupation Frequency Percent 

Self-employed 12 4.65 

Construction worker 1 0.39 

Nurse 1 0.39 

Unemployed 3 1.17 

Shepherds 6 2.32 

Homemakers 77 29.84 

Livestock farmers 108 41.86 

Academic students 4 1.56 

Butchers 2 0.78 

Laborers 2 0.78 

Employees 9 3.48 

Farmers 8 3.1 

Children 9 3.48 

Military personnel 1 0.39 

Students 13 5.03 

Other occupations 2 0.78 
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Discussion 

Although brucellosis has been eradicated in some countries, it still exists as an 

endemic health problem in our country (9). According to the WHO, the incidence 

of this disease ranges from 0.01 to 200 per 100,000 people, and the prevalence 

varies from 0.5 per 100 people to 9.10 per 100 people in different provinces of 

Iran (10). Based on the findings of this study, the incidence of brucellosis in 

Behbahan County during the period of 2000-2021 was an average of 0.6 per 

100,000 individuals. A similar study conducted by Jelastopulu et al. demonstrated 

that through vaccination of livestock and public education in western Greece the 

incidence of brucellosis could be reduced from 10 per 100,000 individuals (1998-

1997) to 0.3 per 1,000 individuals (2002-2000) (11). The history of patient 

contact with livestock and unsterilized livestock products, especially unsterilized 

dairy products, had the highest percentage (88.8%), while the lowest percentage 

(13.02%) was related to contact with animal slaughter, blood, and secretions. This 

may indicate that the climatic characteristics of Behbahan County contribute to a 

higher presence of livestock in the region, which in turn leads to more 

opportunities for contact with livestock. In a similar study conducted by Ghasemi 

et al. in Kurdistan province, the most common mode of disease transmission was 

contact with contaminated animals and the consumption of contaminated animal 

products (48.3%). Disease transmission by eating contaminated animal products 

alone (7.36%) or by contact with contaminated animals alone (6.10%) had a 

lower prevalence (12). Livestock farmers account for 42% of the patients 

compared to other occupations in Behbahan County, confirming the previous 

conclusion that the level of contact with livestock is high in the region. In a 

similar study conducted by Shahriari et al. in Kohgiluyeh and Boyer-Ahmad 

provinces in 2009-2013, it was found that 84% had a history of contact with 

livestock, and 31.5% were livestock farmers or slaughterhouse workers (6). In 

this study, men (53%) were more affected than women (47%). A study conducted 

by Hosseini et al. in Amol County also showed a higher incidence in males 

compared to females (13). Another study conducted by Hamzavi et al. in 

Kermanshah province showed a higher incidence in males compared to females, 

which is consistent with the current study (14). The higher incidence of 

brucellosis in men compared to women is probably attributed to the type of work 

and increased contact with livestock and their products. In the current study, the 

majority of cases were rural residents (54%). In a similar study conducted by 

Hosseini et al. in Amol County, the incidence of brucellosis was higher among 

rural residents (68.21%) compared to urban residents (31.79%) (13). In another 

similar study conducted by Farahani et al. in Arak County, the majority of 

brucellosis cases were among rural residents (72%) compared to urban residents 

(28%) (15). The overall incidence of brucellosis was higher in the rural 

population compared to the urban population. There is a significant association 

between gender and livestock. In rural populations, the incidence of brucellosis 

is higher in men than women, and contact with livestock is likely considered a 

primary mode of transmission for women in these areas. Since contact with 

livestock and handling of fetal products is more likely to be performed by men in 

the current living conditions of rural communities, the higher incidence of 

brucellosis among men in rural areas may be attributed to these factors. However, 

in urban areas, women are more likely to be infected due to their involvement in 

cooking and increased contact with livestock products. For brucellosis, the 

incidence during the first six months of the year, notably in May (47 cases out of 

258 individuals), exceeded that in the latter six months, particularly in February 

(9 cases out of 258 individuals). This trend is attributed to the calving of livestock 

and the subsequent rise in milk and dairy production, such as yogurt, during this 

period. The consumption of unpasteurized milk and contaminated dairy products 

elevates the risk of infection. Moreover, the increased number of births heightens 

the probability of contact with livestock farmers or those handling the animals, 

serving as a direct risk factor (16). In a similar study conducted by Ghasemi et 

al. in Kurdistan province, the most common months for the occurrence of the 

disease in the first six months of the year were April (1.12%) and May (9.11%), 

while the lowest prevalence in the second six months, especially in November 

(0.84%) (12). Because of the young population, this group's work in the village, 

and their contact with livestock, the age group most affected is the 29-20 age 

group. In a similar study, Zeinali et al. found that the highest age group 

corresponds to the 30-20 years age range (17). In the present study, the highest 

frequency of titers for Wright, 2ME, and Combs is 1:160, 1:160, and 1:180, 

respectively. However, in a study conducted by Farahani et al., the highest 

frequency of titers for Wright and 2ME among patients is 1:320 and 1:80, 

respectively (15). The most common clinical symptom for most patients was 

musculoskeletal pain (95%), with weight loss being the least common symptom 

(5%). In a similar study conducted by Nabavi et al. in the Kohgiluyeh and Boyer-

Ahmad provinces, prevalent clinical symptoms included musculoskeletal pain 

(74%), fever (58%), back pain (55%), weakness and loss of appetite (42%), 

weight loss (32%), depression (1.2%), and fatigue and malaise (7.5%) (18). The 

majority of patients (86%) were infected through the consumption of 

contaminated milk, and the highest incidence of infection is associated with rural 

areas. In a similar study conducted by Ghasemi et al. in Kurdistan province, the 

most common mode of transmission of the disease was the consumption of 

contaminated dairy products in conjunction with contact with livestock. This may 

be explained by the higher prevalence in rural areas. In urban areas, the 

consumption of contaminated dairy products is the most common mode of 

transmission (12). 

Conclusion 

The high prevalence of brucellosis in rural areas, particularly among rural men, 

suggests that this group lacks awareness of the modes of disease transmission. 

Improved education can raise awareness levels among rural residents about this 

disease. Strategies such as mechanizing livestock farming, providing ongoing 

education, and implementing more robust environmental health measures can 

help reduce the spread of the disease. 
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