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Brucellosis outbreak in Chouf district of Lebanon in 
2009: a case–control study
L. Al-Shaar,1 M. Chaaya,1 N. Ghosn 2 and Z. Mahfoud 3

ABSTRACT A study was conducted to determine risk factors associated with brucellosis infection in an outbreak in 
Chouf district of Lebanon during summer 2009. Cases of brucellosis reported to the Ministry of Public Health were 
identified, and for each case 2 controls were matched by sex, age and residence. Sociodemographic data, exposure 
to animals and animal products, knowledge about brucellosis, symptoms and history of past brucellosis infections 
were collected. Consumption of raw cheese was a significant risk factor for contracting brucellosis (matched OR = 
29.5), whereas wearing gloves when in contact with animals and animal products and self-preparing dairy products 
were protective factors (OR = 0.08 and 0.13 respectively). Low and inaccurate knowledge about brucellosis was 
prevalent among subjects, with a common misconception about human–human transmission. Ensuring animal 
vaccination, educating people on correct ways of milk pasteurization and handling meat products, and elevating 
food safety monitoring threshold are key elements in controlling brucellosis.
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فاشية داء الربوسيالت يف منطقة الشوف يف لبنان 2009: دراسة احلاالت والشواهد
ليىل الشّعار، مونيك شعيا، ندى غصن، زياد حمفوض

يف  الشوف  منطقة  يف  اندلعت  فاشية  سياق  يف  بالربوسيالت  للعدوى  املرافقة  االختطار  عوامل  عىل  للتعرف  الدراسة  الباحثون  أجرى  اخلالصة: 
العامة هبا، ويف مقابل كل حالة أخذوا شاهدين متوافقني  الصحة  أبلغت وزارة  التي  الباحثون احلاالت  د  2009. فقد حدَّ لبنان خالل صيف عام 
واملعارف حول  احليوانات،  ومنتجات  للحيوانات  التعرض  وبيانات حول  وديموغرافية  اجتامعية  بيانات  السكن، ومجعوا  والعمر وموقع  باجلنس 
العدوى  ُيعتّد بأمهيته يف  بالربوسيالت، واتضح أن استهالك اجلبن اخلام هو عامل اختطار  السابقة  العدوى  داء الربوسيالت، واألعراض وتاريخ 
بالربوسيالت )معدل األرجحية املوافق 29.5(، وأن ارتداء القفازات حني خمالطة احليوانات ومنتجاهتا )معدل األرجحية 0.08( مع التحضري الذايت 
ملنتجات األلبان من العوامل الواقية )معدل األرجحية 0.13(. واتضح أن نقص املعارف وتوافر املعارف غري الصحيحة عن داء الربوسيالت ينترشان 
بني املصابني، مع شيوع مفاهيم خاطئة حول الرساية من إنسان آلخر. أما العنارص اهلامة يف مكافحة داء الربوسيالت فهي ضامن تلقيح احليوانات 

وتثقيف الناس حول الطرق الصحيحة لبسرتة اللبن وإعداد منتجات اللحوم، ورفع مستوى عتبة رصد سالمة الغذاء.

Flambée de brucellose dans le district de Chouf (Liban) en 2009 : étude cas-témoins

RÉSUMÉ Une étude a été menée afin de déterminer les facteurs de risque associés à la brucellose au cours d'une 
flambée dans le district de Chouf (Liban) pendant l'été 2009. Des cas de brucellose notifiés au ministère de la 
Santé publique ont été identifiés, et pour chaque cas deux témoins ont été appariés pour l'âge, le sexe et le lieu 
de résidence. Les données sociodémographiques, les antécédents d'exposition aux animaux et aux produits 
destinés aux animaux, les connaissances sur la brucellose, les symptômes et les antécédents de brucellose ont 
été recueillis. La consommation de fromage cru était un facteur de risque important pour l'infection (OR apparié 
= 29,5) tandis que le port de gants lors des contacts avec des animaux et des produits destinés aux animaux ainsi 
que la préparation des produits laitiers par la personne elle-même étaient des facteurs protecteurs (OR = 0,08 
et 0,13 respectivement). Des connaissances faibles et inexactes sur la brucellose étaient prévalentes chez les 
patients, et les idées fausses sur la transmission interhumaine étaient courantes. Assurer une vaccination animale, 
éduquer la population en ce qui concerne les bonnes méthodes de pasteurisation du lait et de manipulation des 
produits carnés, et relever les niveaux de suivi de la sécurité sanitaire des aliments sont des éléments clés de la 
lutte contre la brucellose.
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Introduction

Brucellosis  is  among the most 
widespread zoonotic diseases, being 
endemic in the Middle East, Mediter-
ranean Europe, Western Asia, Africa 
and some South American countries 
[1,2]. It is transmitted to humans on 
consuming infected animal products 
such as raw dairy products and raw 
meat of cattle, goat and sheep, or when 
in direct contact with tissues and fluids 
of infected animals. Human-to-human 
transmission is extremely rare [2–4]. 
Brucellosis is considered a major 
animal-related occupational health 
hazard for dairy farmers, shepherds, 
animal husbandry and slaughterhouse 
workers, meat handlers and butch-
ers, veterinarians and their assistants 
[5–7]. It constitutes a serious public 
health problem due to its economic 
impact on the animal livestock indus-
try in terms of reproductive losses [8], 
as well as its debilitating health impli-
cations on humans due to its associ-
ated symptoms, which are sometimes 
misdiagnosed as malaria or typhoid 
fever [9]. Brucellosis can also cause 
complications such as spontaneous 
abortion and endocarditis, with a case 
fatality rate that varies from < 2% to 
5% [2]. Chronicity can take different 
forms such as hepatitis, arthritis and 
inflammation of the optic nerve [2].

In 2008, an unpublished serosurveil-
lance study by the Ministry of Agricul-
ture in Lebanon revealed that one-third 
of a national random sample of herds 
were infected with Brucella spp., and that 
each infected herd contained around 
10% infected animals. In Lebanon, bru-
cellosis is also endemic in humans, with 
an annual incidence ranging between 
3.5 and 9 cases per 100 000 inhabitants 
from 1997 to October 2009 (Figure 1) 
[10]. It is one of the 37 mandatory no-
tifiable diseases in the country. Health 
professionals usually report incident 
cases using a standardized reporting 
form to the epidemiological surveillance 
unit of the Ministry of Public Health 

(MOPH), where data are added to 
the national database. Consequently, 
alerts for outbreak detection are gener-
ated and verified on a weekly basis 
[11]. The only descriptive study on 
human brucellosis was conducted in 
1997 on data reported to the epidemi-
ological surveillance unit and showed 
no sex differences in occurrence, and 
a seasonal distribution related to the 
herds’ birthing season [12]. Other 
studies by Lebanese researchers have 
provided clinical descriptions of bru-
cellosis cases [13–17], while a genetic 
study highlighted the antimicrobial 
resistance of Brucella spp. isolates from 
cultured Lebanese dairy products 
[18]. Our study was therefore the first 
analytical study on human brucellosis 
in Lebanon.

The geographical distribution of 
brucellosis varies according to gover-
norates, ranging from 0.99 cases per 
100 000 inhabitants in Beirut to 4.91 
per 100 000 in Nabatieh and 9.00 per 
100 000 in Beka’a [10]. Between 2001 
and 2008, brucellosis cases in the Chouf 
district of Mount Lebanon governorate 
ranged from 1 to 6 cases per year, or 

0.6–3.6 cases per 100 000. However, 
during the period June to August 2009, 
this district witnessed an unusual out-
break of 90 incident cases reported to 
the MOPH. In order to identify the 
associated risk factors of brucellosis 
during an outbreak and understand its 
etiology, we conducted the following 
study.

Methods

Study design and sample
A matched case–control study was 
conducted to determine the associated 
risk factors for brucellosis in an outbreak 
in Chouf district of Lebanon in 2009. 
Brucellosis cases were reported to the 
epidemiological surveillance unit at 
the MOPH during the period June to 
August. Cases were either confirmed 
(positive blood culture test), probable 
(Wright test ≥ 1/160) or suspected 
(clinical symptoms and Wright test 
< 1/160). All cases were residing in 
Chouf district. For this study, only 
the most recent case within the same 
household was included. Old cases that 
occurred in the previous years but did 
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1997–2009 (*until October 2009)
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their Wright test during summer 2009 
were excluded.

Out of 90 cases, 78 were reached 
and contacted by the research team. 
The remaining 12 cases were not 
reached because they had an incorrect 
phone number (n = 1), had discon-
nected phone line (n = 1), did not 
answer the phone even after several 
attempts by the research team (n = 8) 
or did not have a phone number (n 
= 2). Two (2.6%) of the 78 subjects 
reached refused to participate. For this 
study, 51 cases out of 76 who accept-
ed to participate met the inclusion 
criteria; 1 case was dropped because 
matched controls could not be found. 
Two Brucella-free control subjects 
were matched to every case accord-
ing to age, sex and residence. These 
controls were selected randomly from 
phone number registries.

Data collection
A total of 150 subjects (50 cases, 
100 controls) answered a structured 
questionnaire that included 10 items 
on sociodemographic variables (e.g. 
educational level, crowding index, 
family income), 21 items about ex-
posure to Brucella (e.g. During the 
past 2 months, have you ever had any 
contact with raw meat? Does your 
current/previous job require contact 
with animals or animal products?), 
4 items on history of brucellosis (e.g. 
Have you ever had brucellosis? Has 
anyone from your family had bru-
cellosis?), 26 items on disease and 
symptoms (e.g. When did you have 
your first contact with health care? 
What were the reasons of delay of 
seeking health care, if applicable? Did 
you suffer from chills? Did you experi-
ence general malaise?), and 15 items 
on knowledge, attitudes and behav-
iour (e.g. Brucellosis is transmitted 
through raw cheese consumption; I 
make sure that milk is boiled before 
drinking it; How do you boil milk?).

The questionnaire was pilot tested 
on 3 MOPH employees prior to data 

collection. Data were collected via 
phone interviews after obtaining the 
oral consent from subjects, and then 
entered using Epidata, version 3.1 
software.

Ethical considerations
Since the primary intent of this project 
was to detect the risk factors associ-
ated with the outbreak, in order to 
prevent its spread and mitigate its 
impact, this study was carried out 
urgently without waiting to seek 
ethical approval from an institutional 
review board [19]. Nevertheless, all 
ethical guidelines for research involv-
ing human subjects were adhered to. 
Respect for persons was preserved 
and oral consent was obtained after 
informing the subjects about the 
aim of the study, that their anonym-
ity and confidentiality of data would 
be maintained, and that they were 
free to withdraw from the interviews. 
They were also informed about their 
choice not to answer questions that 
they might consider as sensitive (e.g. 
family income and crowding index). 
Children under age 12 years were not 
interviewed, instead their mothers 
were given the questionnaires.

Data analysis
Each questionnaire was coded be-
fore data entry. Descriptive statistics 
[means with standard deviations (SD) 
or frequency distributions] on age, sex, 
education and family income were 
calculated. Bivariate analyses were 
performed on hypothesized risk fac-
tors. Variables with P-values ≤ 0.10 in 
the bivariate analysis were included 
in a multivariate conditional logistic 
regression model. Matched odds ra-
tios (MOR) and their corresponding 
95% confidence intervals (CI) along 
with the P-values were reported. Sig-
nificance was set at the 5% level. All 
analyses were done using SPSS, version 
16, and STATA, version 10. Maps were 
generated using the World Health 
Organization health mapper software.

Results

The reporting of 90 incident cases of 
brucellosis to the MOPH during June 
to August 2009 was a clear indication 
of an outbreak as compared with the 
number of incident cases from the same 
area since January 2008 (Figure 2). The 
incidence increased from 0.6–3.6 cases 
per 100 000 in the earlier years to 54.3 
cases per 100 000. According to the 
case definition, 6.0% of cases were con-
firmed, 56.0% were probable and 38.0% 
were suspected.

The mean age of these cases was 24 
(SD 20) years, range 2–74 years. The 
majority were males (56.0%) and from 
families with monthly income rang-
ing between 1–2 million Lebanese lira 
(US$ 667–1333) (57.1%). Cases were 
geographically distributed over 21 vil-
lages of Chouf district, concentrated in 
2 main villages (32.0%).The most com-
monly reported symptoms were fever 
(94.4%), general malaise (87.5%), noc-
turnal sweating (85.5%), chills (81.4%), 
anorexia (75.7%), arthralgia (72.9%), 
in addition to headache (69.1%) and 
weight loss (57.3%). Moreover, more 
than 40.0% of cases experienced delay 
in seeking proper medical care, most 
of which was attributed to being mis-
diagnosed at their primary health care 
contact (> 60.0%). Among those in-
cluded in the case –control study, there 
were no significant differences in soci-
odemographic characteristics or family 
history of the disease between cases and 
controls (Table 1).

Regarding knowledge of brucellosis, 
48 out of 50 cases had ever heard about 
the disease, compared with only 34 out 
of 100 controls. A total of 46 cases and 
27 controls correctly answered at least 3 
out of 6 knowledge questions about the 
disease. Almost all of those 34 controls 
knew about transmission via raw milk 
(91.2%) and raw cheese (88.2%) con-
sumption as compared with 70.8% and 
85.4% of cases respectively. The most 
common misconception was the oral–
fecal human to human transmission, 
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where only 9 out of 34 knew that it is 
not transmitted via this route (26.5%). 
This misconception was also prevalent 
among cases (52.1%).

At the bivariate level, the incidence 
of brucellosis was significantly associ-
ated with consuming raw cheese in the 
past 2 months; consuming raw meat in 
the past 2 months; self-preparing con-
sumed dairy products; and consuming 
animal products from a reliable source, 
while believing that gloves should al-
ways be put on when in contact with 
animals or animal products showed 
borderline significance (Table 2). Oth-
er attitudes and behaviours were com-
parable between cases and controls, 
such as consumption of powdered milk 
and belief that domestic animals should 
be always vaccinated (P > 0.05). Expo-
sure to other risk factors such as being 
in contact with unvaccinated animals; 
living in proximity to a stable or farm; 
cleaning farms; or performing farming 
activities were not significantly differ-
ent between cases and controls (data 
not shown). In the final multivariate 
model, consumption of raw or unpro-
cessed cheese was the only risk factor for 

brucellosis (OR = 29.5), while believing 
that gloves should be put on when in 
contact with animals or animals prod-
ucts and self-preparing consumed dairy 
products were protective factors (OR = 
0.08 and 0.13 respectively). The other 
2 variables considered—consumption 
of raw meat in the past 2 months and 
getting animal products from a reliable 
source—were not associated with bru-
cellosis (Table 2, multivariate analysis). 
In fact, we observed a strong confound-
ing between consuming raw meat in the 
past 2 months and self-preparing the 
consumed dairy product. The introduc-
tion of the latter variable to the multi-
variate model made the first variable 
lose its statistical significance.

Discussion

Several studies on brucellosis have been 
conducted in many endemic Mediter-
ranean countries to determine its differ-
ent risk factors [5,7,20–23]. This study 
showed some of the many predisposing 
factors for brucellosis which have been 
previously identified, such as raw cheese 

and raw meat consumption, a cultural 
practice in many Mediterranean coun-
tries [24,25], were significant risk factors 
for brucellosis infection. Moreover, self-
preparing dairy products at home ver-
sus purchasing these from supermarket, 
farms or street vendors seemed to act as 
a negative confounding factor; 79.6% 
of cases versus 16.0%  of controls were 
eating raw cheese purchased mainly 
from supermarkets, farms or street ven-
dors and not self-prepared. Moreover, 
this confounding factor eliminated the 
significance of the variable “raw meat 
consumption in the past 2 months”, as a 
large proportion of cases were practising 
both risk behaviours; of those who were 
consuming raw meat 85% were getting 
their dairy products from supermarkets, 
farms, or street vendors versus 25% of 
controls.

No significant association was 
detected with yoghurt and raw goat 
cheese consumption (data not shown). 
This may be explained by the fact that 
Brucella spp. are sensitive to the low pH 
of yoghurt [5] and that raw goat cheese 
or serdali cheese is usually self-prepared 
locally by village people and not bought 
from supermarkets or farms.

Occupation, family income and 
educational level were not significant 
predictors of brucellosis in this out-
break, contrary to what other studies 
had demonstrated [5,26,27]. This can 
be explained by the fact that, since the 
controls were case-matched according 
to place of residency, cases and con-
trols had similar socioeconomic status. 
Moreover, animal-related occupations 
are not prevalent in Chouf district, and 
the infection was not associated with 
direct contact with animals or animal 
products but with raw animal product 
consumption.

No significant differences were 
found between controls and cases in 
their attitudes and behaviours, except 
for the belief that gloves should be 
always put on whenever there is con-
tact with animals or animal products. 
On the other hand, both cases and 
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controls (> 50% of the total sample) 
were practising an unintended risky 
behaviour by boiling and pasteuriz-
ing milk at the household level. This 
milk was mainly brought from shep-
herds living in the same district and 
its consumption did not appear to be 
a risk factor in this outbreak. In fact, 
the source of contamination was then 
discovered to be from animal products 
imported from dairy plants from other 
regions in Lebanon.

Knowledge about the disease was 
low among the controls as only few 
of them had ever heard about brucel-
losis. In addition, a large number of 
participants (cases and controls) falsely 
believed that fecal–oral human trans-
mission was possible.

This case–control study had a num-
ber of limitations. The first limitation was 
that no clinical testing was performed on 
controls to confirm that controls were 
free of Brucella spp., relying only on their 

self-reported information after asking 
them if they ever had brucellosis. How-
ever, it is unlikely that controls were false 
negatives or asymptomatic since Chouf 
is not an endemic area for brucellosis. A 
second limitation is the recall bias, where-
by cases may recall more accurately their 
exposure 2 months before their onset of 
disease as compared with controls. Third-
ly, children aged 0–12 years were not 
directly interviewed by the research team 
due to ethical reasons. Instead, mothers 

Table 1 Sociodemographic data of brucellosis cases and controls, Chouf, Lebanon, June–August 2009

Characteristic Cases Controls P-value

No. % No. %

Sex

Male 28 56.0 56 56.0 1.0

Female 22 44.0 44 44.0

Mean age in years (SD) [range] 24.0 (19.2) [2–74] 24.9 (19.5) [1–86] 0.91

Marital status

Single 33 66.0 69 69.0

0.72
Married 17 34.0 29 29.0

Widowed 0 0.0 1 1.0

Divorced 0 0.0 0 0.0

Education

Elementary or below 25 50.0 32 32.7

0.12Intermediate 9 18.0 24 24.5

Secondary/university 16 32.0 42 42.8

Family income (million LL/month)

≤ 1 18 36.7 41 43.2 0.50

1 –2 28 57.1 45 47.4

> 2 3 6.1 9 9.5

Crowding indexa

High (> 2 people per room) 2 4.0 9 9.0 0.34b

Family history of brucellosis 2 4.0 5 5.0 1.0b

Occupation

Currently working 9 18.0 23 23.0

0.67

Was working 4 months ago 3 6.0 1 1.0

Not working 3 6.0 7 7.0

Retired 1 2.0 3 3.0

Student 26 52.0 53 53.0

Housewife 7 14.0 12 12.0

Type of occupation

Animal-related 0 0.0 3 12.5
0.53b

Non-animal related 12 100.0 21 87.5
aCrowding index: number of individuals per room excluding kitchen, bathroom, storage room, and balcony; 
bFisher exact test. 
SD = standard deviation; LL = Lebanese lira.
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reported their children’s exposure, thus 
creating a possible information bias to 
the results. Finally, the small sample size 
resulted in large confidence intervals in 
some instances, which was inevitable due 
to time restraints and the urgent need to 
reveal the potential associated factors. 
Despite these limitations, most of which 
are common in case–control studies, the 
results highlight the risk factors associ-
ated with this outbreak.

This study highlights the need 
to enhance food safety standards 

and elevate monitoring levels in the 
Lebanese food industry. It also calls 
attention to the risk factors that can be 
modified to control future outbreaks 
of brucellosis. Increasing public aware-
ness and knowledge about the disease 
and its symptoms, and the correct 
methods of pasteurization of milk and 
dairy products, in addition to proper 
ways of handling raw meat at home 
through the use of gloves, are impor-
tant measures for effective contain-
ment and control.
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