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ABSTRACT
Background Occupational hazards are the leading cause of morbidity and mortality among
abattoirs personnel and animal workers. These hazards result from direct or indirect exposure
to potential infection and several distressing events during routine procedures.
Objectives To serologically investigate the potential occupational brucellosis hazard at
Egyptian abattoirs. To provide an insight on the needed biosafety practices that should be
implemented to mitigate the spread of occupational brucellosis among abattoir workers.
Methods Two hundred and thirty (n = 230) blood samples were collected from animals in
two Egyptian abattoirs. The rose Bengal test was used to evaluate the seroprevalence of
Brucella in abattoir animals. A questionnaire was distributed among abattoir personnel to
address biosafety gaps and deficiencies as a cause of occupational brucellosis.
Results The overall seroprevalence of Brucella using the rose Bengal test was 75.2% in the
two targeted abattoirs. It was obvious that there are gaps of malpractices and inconvenient
behavior among individuals of the targeted community.
Conclusions The current findings reveal the missing role of concerned authorities and lack of
written safety policy. The data highlights the need for further research, including isolation and
characterization of the causative agents, and reliable epidemiological studies.
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Introduction

Brucellosis is a crucial zoonosis that is considered an
underdiagnosed and underdocumented occupational
issue, and it remains a significant public health pro-
blem in endemic countries, such as Egypt [1].
Brucellosis is a bacterial disease caused by species of
the genus Brucella. Infection is usually transmitted to
humans by direct or indirect contact with animals
carrying the disease or their products [2,3]. Thus,
brucellosis tends to be recognized as a work-related
condition among individuals who are in direct con-
tact with animals, such as abattoir workers [4].

Epidemiological information obtained lately from
different countries has shown that occupational expo-
sure to or direct contact with animals or animal
material during daily activities is related to human
brucellosis, documented with large variations from
18% [2] to more than 90% [5,6]. The results demon-
strate that brucellosis is an occupational disease that
remains a community health issue currently and
potentially in the future. Clinical attributes of
human brucellosis, along with its long convalescence,
signify that it is a significant medical, economic, and
social challenge, with community health implications
at individual and population levels.

Occupational brucellosis is frequently associated
with loss in the ability to work for a relatively long
time, prolonged and expensive therapy, slow restora-
tion and common relapses, and even potential severe
neurological disorders [7]. Good occupational prac-
tices, control and reduction of risks, and protective
measures should be implemented at any workplace
with high occupational risk of infection with Brucella
spp. [8]. Elimination should involve the reduction of
direct or indirect exposure to infected animals or their
products. However, eradication of the disease from
animals is generally difficult to achieve, particularly
in endemic and developing countries [9].
Consequently, the objective is always to decrease the
risk associated with individual hygiene issues, increase
compliance with healthy and safe working behaviors,
ensure security measures at the location, and improve
food sanitation [10,11]. Compliance with safe working
conditions and implementation of proper practices in
the work environment is a crucial approach in the
prevention of the occupational hazard of brucellosis.
Certain work places and working procedures with
higher occupational danger of infection with Brucella
spp. demand distinctive protective, shielding strategies
and risk-free working practices [12,13].
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In Egypt, data regarding the prevalence of the
disease in animals and its transmission to humans is
insufficient. Thus, there is a knowledge gap concern-
ing the risks of the disease and its respective needed
elimination approaches. In this work, the authors
intend to determine the prevalence of brucellosis
among animals in two focal abattoirs. The potential
occupational brucellosis hazard associated with sero-
positive animals is investigated in the absence of good
biosafety practices and a suitable safety plan.

Materials and methods

Ethical approval

The veterinary services directorate was contacted to
approve the distribution of the questionnaire on abattoir
workers and collection of samples from abattoir animals
during slaughtering throughout the study period.

Study locations and study period

This work was conducted at two Egyptian abattoirs in
two governorates, Cairo (in Al-Moneeb region) and
Ismailia (in Tal Alkabeer region). The selection was
based on history of acquired occupational brucellosis
among abattoir workers (data not published). The
survey was conducted over a period of 12 months,
during the year 2016–2017.

Study group and questionnaire design

A cross-sectional study was conducted on two slaughter-
houses. The study included 45 (n = 45) abattoir workers
classified as follows: 29 butchers, 4 veterinarians, 4 secur-
ity personnel, and 8 housekeepers. A simple “yes” or “no”
questionnaire was designed to acquire the relevant infor-
mation and appropriate data from the respondents.
Questions were written in English first and then trans-
lated into Arabic to suit the relevant group. A structured
interviewmethodwas deployed, which enabled the inter-
viewers to clarify the questionnaire to employees with no
or minimal literacy levels [14].

During the interview

Before the interviews, arrangements were done with
the abattoirs’ management for acceptance to inter-
view personnel and to facilitate the process. A repre-
sentative 100% sample was taken (all workers in the
abattoirs were recruited in the study), and the
respondents were questioned on a one-off schedule
through working time without previous notice of the
interview. Before the interviewer started asking the
questions, he/she presented him-/herself to the
respondent, outlined the reason behind conducting
the questionnaire, and assured them that the data

would be handled confidentially. Moreover, the inter-
viewer made sure that the respondent realizes the
aims and the significance of the survey [15].

Data analysis of completed questionnaires

The question forms were pre-coded and a code list
driven up. The questionnaires were analyzed manually
using the code list and a data recording sheet [16,17].

Blood sampling collection

Two hundred and thirty (n = 230) blood samples were
collected from asymptotic male calves of ages ranging
from 2 to 3 years while on the slaughtering panel. Up to
153 (n = 153) blood samples were collected from
Ismailia and 77 (n = 77) from Greater Cairo. Samples
were processed as described by [18].

Rose Bengal test

The rose Bengal test (RBT) was conducted to serologi-
cally evaluate the potential occupational brucellosis
hazard at Egyptian abattoirs. All serum samples were
tested for agglutination against Brucella antigen as
described by [19,20], using PrioCHECK® Brucella
Rose Bengal Test Kit, Prionics-Switzerland, by a quali-
tative method according to the enclosed instructions.

Interventions to improve safety practices in the
study locations

In order to evaluate safety knowledge and encourage
good work practices, some intervention was made
throughout the study period, such as providing work-
ers with personal protective equipment (PPE) and
illustrated prints, and then feedback was reported.

Statistical analysis

Data was displayed in tables with frequencies and
percentages. Statistical analysis was performed with
SPSS20, IBM, Armonk, NY, United States of
America, GraphPad Prism and Microsoft Excel
2016. Chi-square test and one-way analysis of var-
iance (ANOVA) test followed by multiple compari-
sons using Tukey’s post hoc test were applied for data
analysis and calculation of significance difference.

Results

Seroprevalence by the RBT

The overall seropositivity of Brucella by RBT was n = 173
(75.2%) in the two targeted abattoirs. In Ismailia at Tal
Alkabeer slaughterhouse, 106 (69.3%) from 153 samples
were positive for rose Bengal agglutination test, while in
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Cairo at Al-Moneeb slaughterhouse 67 (87%) from 77
samples were positive. Using chi-square test for compar-
ison between both abattoirs regarding serological test of
Brucellosis, there was significant difference as (P-value
<0.05), listed in Table 1 and shown in Figure 1.

Observations on biosafety gaps and deficiencies

Abattoirs personnel are subject to considerably loud
sounds, slippery floors, and exposure to infection due
to handling of potentially contaminated carcasses and
sharp tools during the work time. In the undertaken
questionnaire (Table 2), up to 45workers were included;
they were classified as veterinarians (4), butchers (29),
housekeepers (8), and security personnel (4).

It was observed that the majority of workers were
hired on temporary basis (with no permanent contract).
Most of them were not well educated; about 28.8% were
illiterate, while nearly 53.3% have only completed pri-
mary school. Another finding was employment of chil-
dren and minors under 18 years of age (11%); it was
noticed that children participate in all abattoirs activities,
such as using sharp tools, housekeeping, and carrying
carcasses.

The questionnaire indicated three past human brucel-
losis cases (6.6%) in the targeted group. All employees
claimed no regular medical examination or medical
insurance, while the abattoirs’ management reported no
sufficient resources for PPE and no solid safety plan.

Biosafety interventions to improve work practices

Several field visits were conducted to raise awareness
about occupational zoonosis among abattoir workers.
Briefs on the importance of occupational zoonotic

diseases of multiple etiologies were given to abattoir
workers, butchers, and animal keepers. The abattoir
workers were also provided with proper PPE, includ-
ing safety boots, aprons, gloves, masks, and overhead
covers. The route of infection and the role of the PPE
in infection prevention were instructed.

Moreover, printed posters in Arabic presented on
colored waterproof material (200 cm × 120 cm)
demonstrating the potential zoonotic diseases that
can be transmitted from animals were also presented.
The posters included short pieces of text supported
with photos to give an insight on the most common
diseases associated with livestock in Egypt, such as
hemorrhagic colitis, leptospirosis, brucellosis,
mouth–foot disease, and typhoid.

A summary of the response to all types of inter-
vention is presented in Table 3. Most abattoir work-
ers showed good compliance with the provided PPE;
88.8% committed to using safety shoes and 80%
appreciated using aprons for protection against
blood. Moreover, workers gave good response to
regular hand washing and cleaning activities. Using
one-way ANOVA test followed by multiple compar-
isons using Tukey’s post hoc test between PPE
regarding compliance, there was significant difference
as (P-value < 0.05 = 0.0039), shown in Figure 2.
Wearing gloves and overheads showed different post
hoc rank (B) as it was not prioritized by the majority
of workers. Only (24.4%) and (20%) committed to
wearing gloves and overheads, respectively.

Discussion

Occupational diseases and infections frequently con-
tracted by abattoir personnel could be caused by
pathogenic or transmissible agents. Brucellosis is a
global zoonotic disease associated with significant
morbidity that can lead to increased rates of sponta-
neous abortions in livestock and also in humans
[8,21]. In a preliminary study, we serologically inves-
tigated the potential occupational brucellosis hazard
at Egyptian abattoirs. A cross-sectional study was
conducted in two abattoirs, up to 230 blood samples

Table 1. Seroprevalence of Brucella in animals by rose Bengal
test (RBT).

Positive (RBT) Negative (RBT)

Slaughterhouse No. % No. % P-value

Tal El Kabeer 106 69.3 47 30 0.003289**
El Monieb 67 87 10 12.9

**Significantly different.
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Figure 1. Percentages of positive and negative brucellosis by rose Bengal test regarding abattoir location.
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were collected over 12 months. The overall preva-
lence of Brucella seropositivity among calves in the
two abattoirs was about 75.2%, which is noticeably

high and comes in agreement with many serological
findings published elsewhere. A significance differ-
ence (= 0.003289) was determined regarding seropo-
sitivity and abattoir location. Comparatively high
prevalence at El Monieb abattoir (87%) may reflect
high exposure to disease and occurrence of potential
risk factor in this distinct region.

Some crucial factors influencing this, such as high
illiteracy, child labor, and non-permanent work con-
tracts, have been taken into consideration during
biosafety interventions. It was not feasible to con-
strain the working group to commit with the pro-
vided PPE. Thus, noted enhancements related to the
workplace (the abattoirs) biosafety were mainly
achieved through good comprehensive and friendly
advice, group discussions, and illustrative colored

Table 3. Personal behavior regarding commitment after pro-
viding personal protective equipment

Personal protective
equipment (PPE)

Compliance Noncompliance Tukey’s post
hoc rankN % N %

Safety shoes 40 88.8 5 11.11 A
Aprons 36 80 9 20 A
Gloves 11 24.4 34 75.5 B
Overheads 9 20 36 80 B
Hand wash 38 84.4 7 15.5 A
Cleaning practices 37 82.2 8 17.7 A
P-value 0.0039**

Same post hoc rank indicates insignificant difference and different post
hoc rank indicates significant difference.

**Significantly different.

Table 2. Questionnaire distributed to determine gaps and deficiencies within the targeted slaughterhouses.
Variables Frequency Percentages Observations

(1) Work category
a. Veterinarians
b. Butchers
c. Cleaning workers
d. Security personnel

Total number (45)
(4)
(29)
(8)
(4)

8.8
64.4
17.7
8.8

Most workers are hired on a temporary basis

(2) Age (years)
a. 8–18
b. 18–35
c. 35–55

(5)
(19)
(21)

11.1
42.2
46.6

(3) Education level
a. Illiterate
b .Primary
c. Secondary
d. Higher

(13)
(24)
(4)
(4)

28.8
53.3
8.8
8.8

Most workers are not well educated

(4) Presence of written safety
policy

If yes
a. Follow-up strategy
b. No follow-up strategy

No No There is no written safety plan for the work place

(5) Is a regular medical
examination conducted?

If yes
a. Annual
b. Half annual

No No No regulations for periodic medical examination

(6) History of infection with
Brucella

If yes
a. How was it discovered?

b. How was it treated?

Three past cases

Serological test
after

unknown fever
Antibiotics therapy

6.6
The three cases of brucellosis were found among veterinarians and diagnosed
after a period of undulant fever

(7) Availability of PPE
a. Aprons
b. Safety shoes
c. Gloves
d. Overheads

No No
No resources were available

(8) Availability of water supply
If yes

a. Hot
b. Cold

Yes

No
Yes

Only one water source was available

(9) Availability of soap
If yes

a. Soap bar
b. Dispenser

No

No resources were available

(10) Method of carcasses
transportation

If yes
a. Manual
b. Machine

Most of the time
Sometimes

Children engage in all handling processes

(11) Clothes exchange rooms
If yes

a. How many?
b. Is there a daily disinfecting

protocol?

No No Only side partition for exchange
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images, instead of written material. The interventions
aimed at introducing the culture of biosafety among
abattoir personnel in a friendly manner and raising
awareness about the impact of compliance with bio-
safety and protection against potential zoonotic dis-
eases, including but not limited to brucellosis.

Abattoir workers are a limited resources manpower,
and most of them (72%) are not well educated. It was
reported that lack of strict application of biosafety mea-
sures, along with great shortage of proper resources, were
themain challenges to fully addressing the biosafety gaps.
In spite of continuous discussions and illustration of the
importance of biosafety implementation to mitigate the
probability of infection, it is clearly noticed that there is a
gap of malpractice and inconvenient behavior among
individuals of the targeted community that might be
explained as a cause of the temporary work status and
the resulting instability. This can be overcome by a sus-
tainable development plan for abattoirs.

Data presented here highlights the need for further
research, including isolation and characterization of
the causative agents, reliable epidemiological studies,
and implementing a transparency policy and effective
control measures in Egypt. A clear gap of both per-
sonal and hygiene malpractices was observed in the
study places. These findings might be explained by
the absent role of concerned authorities and lack of
written safety policy. Implementation of biosafety
measures in such work places demands not only a
multisectional collaboration and particular resources,
but also raising awareness, powerful training, contin-
uous follow-up, and investigative practice. The
increase in infectious disease detection capacity has
not necessarily been paralleled with an increase in
biosafety and biosecurity capacity, particularly in
low-resource countries.

Conclusion

Brucellosis is among the most common zoonotic infec-
tions globally. It has been reported as a serious public
health issue with great influence on the economic

accomplishments of several countries. The findings in
this study conclude that brucellosis is a point of public
health concern, with high seroprevalence among abat-
toir animals. Abattoirs workers are specifically consid-
ered to be under high risk of acquiring occupational
diseases. Low-resource countries face numerous chal-
lenges that severely constrain the development, or
expansion, of sustainable capacity in biosafety and bio-
security management. Overcoming these challenges
requires the collaborative efforts of representatives
from the highest levels of local governments and the
international biosafety community to ensure continuity
and compliance with safety practices.
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