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Introduction

Brucellosis also known as waxy fever, Mediterranean
fever or Malta fever is the most common zoonosis in-
fectious disease. Human outbreak take place in close
contact with domestic animals and transmission is
occurred directly or indirectly from animals or their
products to humans (1, 2). The disease is character-
ized by abortion in animals and by fever, perspiration,
weakness, boredom and weight loss in humans (3). Ac-
cording to the World Health Organization the disease is
present in many parts of the world, but most cases are
found in the Mediterranean, Arabian Peninsula, Indian
subcontinent, and parts of the central and southern re-
gions of the United States (4, 5). In our country, various

Results: The incidence rate of brucellosis in Isfahan province in 2016 was
19.78 per 100,000. Majority of cases (590, 67.8%) were men with a mean
age of 31.62 + 20.04 years old and 32.2% (280 cases) were women with a
mean age of 33.35 £ 20.26 years old. Friedan had the highest incidence rate
of brucellosis (204.47 per 100,000) while Isfahan had the lowest incidence
rate (1.81 per 100,000). There was a significant relationship between
occupational variables (P = 0.001), history of contact with the livestock (P =
0.0001), non-pasteurized dairy consumption (P = 0.0001), and the incidence
of the disease (P = 0.003) in urban and rural areas.

Conclusion: The incidence rate of brucellosis in Isfahan is classified as a
very low. The disease is more common in rural areas than in urban areas.
Therefore, educational, preventive and therapeutic measures in rural areas,
particularly in those involved with animal husbandry and homemaking,
have priority over urban areas.

strains of the B. melitensis and B. abortus species are
the main causes of most human cases (6). This disease
is more common in the spring and summer seasons,
which is the birth season of livestock (7). At-risk occu-
pations include animal husbandry, veterinary matters,
work in slaughterhouses, health quality monitoring of
meat products and working in bacteriological laborato-
ries. In Iran, brucellosis was separated from a patient’s
blood for the first time in 1912, at the Pasteur Institute.
According to available statistics, the outbreak varies
in different regions of Iran (8). Based on the findings
of previous studies, the disease is mainly seen in ru-
ral regions, and mostly in male gender. Brucellosis is
more common in younger people who are more social-
ly active (9). Brucellosis species can survive in frozen
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meat for three weeks, in raw milk for ten days, in fresh
cheese for up to three months, and may survive in salt-
ed meat for a while. Though, smoking, salting, and
freezing contaminated meat significantly reduces the
pathogen load. Considering the prevalence of brucel-
losis in the country and its economic burden and com-
plications, it is important to consider different aspects
and especially the epidemiology of different parts of
the country. This study was conducted to evaluate epi-
demiology of brucellosis in Isfahan province in 2016.

Methods

The present study is a cross sectional study which re-
cruited all patient with clinical symptoms compatible
with brucellosis in 95 cities of Isfahan Province-Iran.
The epidemiological data of suspected and definite cas-
es (having all diagnostic criteria for brucellosis) cases
were recorded. Suspicious brucellosis was defined as
having positive history of contact with animals or ani-
mal products or positive Wright test titration (equal or
greater than 1.80). All patients, in addition to having
clinical symptoms, had a positive serology (Burning
1.8 and 2ME more than 1.4) for brucellosis. Since bru-
cellosis is not considered as urgently reported illnesses,
diagnosis is documented by a specialist and through
laboratory examination each month. Therefore, all
data for brucellosis cases are saved in the provincial
health care center archive. In this study, the informa-
tion regarding all reported cases of brucellosis during
the year 2016 was collected and categorized. Data
analysis was performed using the statistical package
for social sciences (SPSS) software version 16. Com-
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parison of the demographic data of the patients and
the incidence of the disease in different age groups as
well as the incidence of the disease according to the
population of counties in 2016 were analyzed. The in-
cidence rate was calculated by dividing the number of
new cases of disease by 100,000 populations at risk.
The normal distribution of data was assessed using
Kolmogorov-Smirnov test and the Mann-Whitney and
Kruskal-Wallis tests were used for the comparison
of non-parametric data while independent t-test and
one-way analysis of variance (ANOVA) were used for
comparison of parametric data. The significance level
was considered as P <0.05.

Results

A total of 870 new cases or recurrent febrile illnesses
were reported in Isfahan Province in 2016. Majority of
cases (590, 67.8%) were male and 32.2% (280 cases)
were female. Majority of cases were in the age group
of 20-30 years (Figure 1). Most of the cases (462,
53.1%) were rural residents while 37.1% (323 cases)
were urban residents while 1.3% (11 cases) had no-
madic lifestyle and the residency status of 8.5% (74
cases) was unspecified. The distribution of new cases
of brucellosis in Isfahan province as per demographic
and habitat categories in year 2016 is presented in table
1. This study showed that the number of cases of bru-
cellosis in the winter and summer seasons were more
than autumn and spring. One-way ANOVA showed
that the disease level was significantly different in dif-
ferent seasons (P = 0.003). There was a significant re-
lationship between occupational variables, age, histo-

Histogram

40=

0=

Frequency

107

Kean = 3552
Std. Day. = 17 814
M= §ra

Figure 1. Age distribution of brucellosis cases in Isfahan Province in 2016
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ry of contact with livestock, history of non-pasteurized
dairy consumption, and seasonal incidence in urban
and rural areas (P <0.05). The incidence rate of brucel-
losis in Isfahan province in 2016 was 1.81 per 100,000.
The highest incidence rate was observed in Friedan
city (204.47 per 100,000) and Boeing and Miandasht
(185.52 per 100,000) (Table 2). Figure 2 presents inci-
dence rate of brucellosis in cities of Isfahan province.
The maximum number of reported cases were reported
in Faryad (170 cases) and Najafabad (148 cases). The
number of cases of brucellosis in months of the year is
presented in Figure 2. The maximum number of bru-
cellosis cases was reported in March (180 cases) and
the minimum number of cases was reported in Decem-
ber (39 cases).

Discussion

According to findings of'this study, the annual incidence
of brucellosis in Isfahan province in 2016, was 19.78
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per 100,000. In the study by Farahani et al. (10) in Arak,
the incidence of the disease was 60 per 100,000, which
was higher than the observed incidence in our study. In
general, and based on a global standard, the prevalence
of brucellosis in each country depends very closely on
the incidence of disease in its livestock (2). One of the
important reasons for the geographical difference in the
incidence of brucellosis is likely to be the variation in
the prevalence of the disease in the livestock in differ-
ent regions. Majority of cases (67.8%) were men and
32.2% were women. This finding was consistent with
the results of a number of other studies in this regard.
The study by Elbeltagy in Saudi Arabia and Farahani
in Arak, Iran also reported higher incidence rates of the
illness among men (10, 11). In contrast to the findings
of our study in a study by Haddadi et al. in Imam Kho-
meini and Tehran Sina Hospitals, brucellosis was more
prevalent in women compared to men (7). However, in
some regions women also work alongside men in ani-
mal farms. The higher rate of disease in men in Isfahan

Table 1. Distribution of brucellosis cases in Isfahan province based on demographic variables in 2016

Urban Rural Total
Variable P value
Prevalence (%) Prevalence (%) Prevalence (%)
Number of individuals
diagnosed with brucel- 323 (37.1) 462 (53.1) 870 0.001
losis
Age 33.37+13.24 36.12+14.23 32.3+17.46 0.04
Male 219 (67.8) 313 (67.7) 590 (67.8)
Gender 0.11
Female 104 (32.2) 149 (32.3) 280 (32.2)
Animal farmer 63 (19.5) 123 (26.6) 192 (22.1)
Plant famer 28 (8.7) 85 (18.4) 103 (13)
Homemaking 76 (23.5) 118 (25.5) 197 (22.6)
Occupation Student 36 (11.1) 47 (10.1) 84 (9.6) 0.001
Worker 53 (16.3) 45 (11.9) 122 (14.1)
Employee 9(2.8) 0 10 (1.1)
Other 58 (17.9) 51 (6.5) 152 (17.5)
livestock No 127 (39.3) 61 (13.2) 188 (23.95)
History of non-pas- Yes 190 (58.8) 270 (58.5) 471 (54.1)
teurized dairy products 0.0001
consumption No 133 (41.2) 192 (41.5) 399 (45.8)
Spring 77 (24.3) 116 (25.1) 201 (23.1)
Summer 89 (27.6) 185 (40) 277 (31.8)
Season of disease onset 0.003
Fall 71 (13) 76 (16.5) 147 (16.9)
Winter 86 (26.6) 85 (18.4) 245 (28.2)
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province reflects the occupation-associated nature of
the disease. Occupational distribution of the disease is
also important. A largest number of patients were farm-
ers and livestock producers (35.1%). The second most
common occupation among patients, were housewives
(22.6%). Needless to say, it should be borne in mind
that although rural women may participate in livestock
activities, they did not participate in animal farming.
Brucellosis is one of the most important zoonotic dis-
eases, many of which remain unidentified. Distribution
of the disease among different age groups in the prov-
ince shows that the disease is mostly present in the age
group of 20-30 years (the active group of the society
in terms of job). The lowest incidence of the disease in
this study was related to the age group of 60 and above.
In the study conducted by Moniri in Kashan, Iran in
1982 (12), Lopez in Mexico (13), and Ghasemi et al.
the maximum number of patients were reported in the
age group of 15 to 19 years old (9). According to our
result, the incidence of brucellosis in individuals who
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have contact with livestock was higher than those who
did not have contact with livestock. The results of this
study showed that the highest incidence of brucellosis
was in summer, which was in line with the findings
of the study by Hamzavi et al. (14). Since spring and
summer are breeding seasons of livestocks, contact
with remains of abortion, and consumption of the dairy
products, may result in the increased number of bru-
cellosis cases. This study found that the most common
way of transmission was to consumption of local raw
milk, non-pasteurized cheese and contact with the live-
stock. In the study by Hajari et al. in Isfahan from 1994
to 2013, it was found that 82.87% of the cases were in
urban areas and 85.44% in rural areas, both with a his-
tory of non-pasteurized dairy consumption (15). Fur-
thermore, a study in Mazandaran revealed that more
than 85% of brucellosis cases had a history of non-pas-
teurized dairy consumption (16). Furthermore, in an-
other study in Maneh and Semelghan in the southern
Khorasan province, Iran, 57.4% of brucellosis cases

Table 2. Brucellosis incidence per 100,000 at risk population in Isfahan province in 2016

City Numbers in 2016 Population in 2016 Incidence in 100,000

1 Ardestan 13 41465 31.35
2 Barkhar 8 108174 7.39
3 Chadagan 48 35267 136.10
4 Dehaghan 18 35896 50.14
5 Isfahan 39 2146978 1.81
6 Falavarjan 63 230206 27.36
7 Frieden 170 83140 204.47
8 Fereydoun Shahr 37 39279 94.19
9 Golpayegan 70 81610 85.77
10 Khansar 12 30720 39.06
11 Khomeini shahr 11 303720 3.62
12 Najaf Abad 148 307007 48.20
13 Lenjan 6 245035 2.44
14 Mobarake 12 133373 9

15 Niene 6 36876 16.27
16 Natanz 15 400631 36.91
17 Semirom 52 69544 74.98
18 Shahreza 45 143051 31.45
19 Shahin Shahr and Meymeh 33 188103 17.54
20 Tiran and Crown 44 68768 63.98
21 Khor and Biannak 1 17927 5.57
22 Boeing and Miandasht 19 10256 185.52
23 Entire province 870 4396826 19.78
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Figure 2. The number of brucellosis cases in Isfahan province as per months of the year in 2016

had a history of unpasteurized milk consumption (17).
Conclusion

The results of this study showed that the annual in-
cidence of brucellosis in the province of Isfahan was
below the national average, and the incidence rate in
Isfahan is categorized as low incidence. Brucellosis
was more prevalent in rural compared to urban regions.
Therefore, educational, preventive and therapeutic
measures must be taken in rural regions, particularly
in people involved with animal husbandry and home-
making.

Ethical disclosure

Not applicable.

Acknowledgement

We are grateful for the cooperation and assistance of
the health centers as well as the health ministry devi-
sion in the province.

Author contributions

All the authors have worked equally and verified re-
sponsibility for this article.

Conflict of interest

There is no conflict of interest.

Int J BioMed Public Health. 2019;2(1):14-19 DOI:10.22631/ijbmph.2018.126819.1052  http://www.ijbmph.com

Funding/Support

None declared.

References

1. Mirnejad R, Jazi FM, Mostafaei S, Sedighi M.
Epidemiology of brucellosis in Iran: A comprehensive
systematic review and meta-analysis study. Microb Pathog.
2017;109:239-47. doi:10.1016/j.micpath.2017.06.005

2. Seleem MN, Boyle SM, Sriranganathan N. Brucellosis: a
re-emerging zoonosis. Vet Microbiol. 2010;140(3-4):392-8.
doi:10.1016/j.vetmic.2009.06.021

3. Dastjerdi MZ, Nobari RF, Ramazanpour J.
Epidemiological features of human brucellosis in central
Iran, 2006-2011. Pub Health. 2012;126(12):1058-62.
doi:10.1016/j.puhe.2012.07.001

4. Keeling MJ, Rohani P. Modeling infectious diseases in
humans and animals: Princeton University Press; 2011.

5. Minas M, Minas A, Gourgulianis K, Stournara A.
Epidemiological and clinical aspects of human brucellosis
in Central Greece. Jpn J Infect Dis. 2007;60(6):362-6.

6. Zoughi E, Ebadi A, Yarahmadi M. Isolation and
identification of Brucella organisms in Iran. Iran J Clin
Infect Dis. 2008;3(4):185-8.

7. Haddadi A, Rasoulinezhad M, Athami S, Mohraz

M. Epidemiological, clinical, para clinical aspects of
brucellosis in Imam Khomeini and Sina Hospital of Tehran.
Behbood. 2006;10(3):242-51.

8. Golshani M, Buozari S. A review of Brucellosis in

Iran: epidemiology, risk factors, diagnosis, control, and
prevention. Iranian biomedical journal. 2017;21(6):349-59.
doi: 10.18869/acadpub.ibj.21.6.349

9. Ghasemi B, Mohammadian B, Majidpour MS.
Epidemiology of human and animal brucellosis in

18


https://dx.doi.org/10.22631/ijbmph.2018.126819.1052
http://www.ijbmph.com
https://www.sciencedirect.com/science/article/pii/S0882401017305995
https://www.sciencedirect.com/science/article/pii/S0378113509003058
https://www.sciencedirect.com/science/article/pii/S0033350612002375

Epidemiology of brucellosis in Isfahan Province

Kurdistan Province in 1997-2001. Sci J Kurdistan Univ

Med Sci. 2004;8(2):23-32.

10. Farahani S, Shahmohamadi S, Navidi I, Sofian S. An
investigation of the epidemiology of brucellosis in Arak

City, Iran,(2001-2010). Arak Med Univ J. 2012;14(6):40-8.

11. Elbeltagy KE. An epidemiological profile of brucellosis
in Tabuk Province, Saudi Arabia. East Mediterr Health J.
2001;7(4-5):791-8.

12. Moniri R, Dastegoli K. Seroepidemiology of human
Brucellosis in Kashan. Feyz. 1997;1(1):35-40.

13. Lopez-Merino A, Contreras-Rodriguez A, Migranas-
Ortiz R, Orrantia-Gradin R, Herndndez-Oliva GM,
Gutiérrez-Rubio ATY, et al. Susceptibility of Mexican
brucella isolates to moxifloxacin, ciprofloxacin and

other antimicrobials used in the treatment of human
brucellosis. Scand J Infect Dis. 2004;36(9):636-8.
doi:10.1080/00365540410020767

14. Hamzavi Y, Khademi N, Zadeh MMG, Janbakhsh A.
Epidemiology of malt fever in Kermanshah province in
2011. J Kermanshah Univ Med Sci. 2014;18(2):114-21.
15. Hajari A, Shams M, Afroughi S, Fadayi Nobari R,
Abaspoor Najafabadi R. Brucellosis in tiran & karvan:
Study of the disease in the recent 10-year period (2004-
2013). Military Car Sci. 2016;3(2):100-6.

16. Falah R, Alipoor M. Check brucellosis referred

to the province and its relationship with some health
network Demographic factors. J Zanjan Univ Med Sci.
1988;25(6):23-7.

17. Shoraka HR, Hosseini SH, Safavizadeh A, Avaznia
A, Rajabzadeh R, Hejazi A. Epidemiological study of
brucellosis in Maneh & Semelghan town, north khorasan
province, in 2008-2009. J North Khorasan Univ Med Sci.
2010; 2(2-3):65-72. doi:10.29252/jnkums.2.2.3.65

Int J BioMed Public Health. 2019;2(1):14-19 DOI:10.22631/ijbmph.2018.126819.1052  http://www.ijbmph.com

Karimi-Nazari et al.

19


https://dx.doi.org/10.22631/ijbmph.2018.126819.1052
http://www.ijbmph.com
http://europepmc.org/article/MED/15370648

