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The first cases of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) were
recorded in the Wuhan seafood market, where a variety of mammalian animals are sold live and
for direct consumption and the resulting pandemic has once again highlighted the role of
human-animal interaction in the spread of pathogens. The objective of this study was to evaluate
the seroprevalence of SARS-CoV-2 among slaughterhouse workers in Burkina Faso. We carried
out a cross-sectional study among slaughterhouses workers of Ouagadougou and Bobo
Dioulasso between March and April 2021. We collected sociodemographic data and we
performed ELISA tests to determine the presence of anti-SARS-CoV-2 antibodies. Anti-SARS-
CoV-2 antibodies in slaughterhouse workers serum samples. We included 183 participants.
Among these, 79 resided in Ouagadougou and 104 in Bobo Dioulasso. The majority of
participants were men (179/183, or 97.81%) and the average age was 33.87 years. Of the 183
samples analyzed, 140 (76.50%) were found to be positive for anti-SARS-CoV-2 antibodies,
including 76/104 (73.07%) in Bobo Dioulasso and 64/79 (81.01%) in Ouagadougou. Univariate
analysis showed no significant association between SARS-CoV-2 seropositivity,
sociodemographic data, professional profile and personal hygiene. The seroprevalence of
COVID-19 among slaughterhouse workers was high in 2021. These results highlighted the
circulation of SARS-CoV-2 within this population and demonstrate a high exposure of these
professionals to virus.

Introduction

Since the first identified cases of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
in December 2019, millions of cases of infections
and deaths have been reported worldwide. In March
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2020, the coronavirus disease (COVID-19) was
declared a pandemic by the World Health
Organization (WHO) (Ceniti et al., 2021). Although
controversial results are available in the literature
regarding the origin of the pandemic, all genomic
studies agree on the zoonotic origin of SARS-CoV-
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2. Indeed, the epicenter of the pandemic was
recorded in the Wuhan seafood market, where a
variety of mammalian animals are sold live and for
direct consumption (Maxmen et al., 2022).

This underlines once again the role of the human-
animal interrelationship, the importance of food
safety in public health, and the control of the spread
of pathogens according to the One Health approach.
In addition, previous epidemics of SARS-CoV and
Middle East Respiratory Syndrome (MERS) dating
back to 2002 (in China) and 2012 (in Saudi Arabia)
respectively had their epicenter in wet markets
characterized by the massive presence of wild and
tropical animals (Lam et al., 2020).

More recently in 2021, numerous episodes of human
cases of COVID-19 have been reported in
slaughterhouses in the United States and Europe
(ljaz et al., 2021). Thus, animals can act as vectors
or reservoirs of the virus and the consumption of
meat would be a potential means of spreading
pathogens. It is now clearer that the slaughterhouse
environment is characterized by high aerosol
production combined with the intense use of water
which widely transports germs across surfaces
(Middleton et al.,, 2020). Viral transmission is
difficult to control due to a combination of factors,
including unavoidable environmental conditions,
high occupancy, physical demands, the nature of the
work, shared work areas, and difficulties in
implementation of physical distancing in
slaughterhouses (Walshe et al., 2021).

SARS-CoV-2 is primarily transmitted through
human interaction through aerosolized respiratory
droplets, which are typically released when an
infected person speaks, coughs, or sneezes (Leung et
al., 2011). However, SARS-CoV-2 has been shown
to persist on surfaces for several hours or days at
room temperature and appears to be stable at low
and freezing temperatures, indicating the possibility
of transmission through contact with contaminated
surfaces (Ceniti et al., 2021). Currently, there is
little data on COVID-19 in slaughterhouses in
Africa (Obese et al., 2021; Olawuyi et al., 2020).

Indeed, these published data relate to the state of
slaughterhouses during the COVID-19 pandemic
and the impact of COVID-19 on the meat industry
(Obese et al., 2021; Olawuyi et al., 2020). It is in
this context that we set out to evaluate the presence
of anti-SARS-CoV-2 antibodies in slaughterhouse
workers in Burkina Faso.

Materials and Methods
Patient recruitment and data collection

This was a descriptive cross-sectional study which
took place from April to May 2021 in the two main
refrigerated slaughterhouses in the city of
Ouagadougou and Bobo Dioulasso. The study
population consisted of slaughterhouse workers
present at their workplace on the days of collection
and having given their informed consent.

This study used a database acquired during a study
on leptospirosis conducted among slaughterhouse
workers (Zida et al., 2023) during which participants
completed a questionnaire and provided venous
blood samples.

The sera from this study were stored with the
consent of the participants for subsequent studies of
public health interest. In this study extracted
sociodemographic data including age, sex, residence
and education, data on the professional group within
the slaughterhouse, data on personal hygiene, and
data on knowledge of zoonoses. Also, Enzyme-
linked immunosorbent assay (ELISA) was
performed to determine the presence of anti-SARS-
CoV-2 antibodies in serum samples from
slaughterhouse workers. Serum samples were stored
at -20°C.

Laboratory method

The “WANTAI SARS-CoV-2 Ab ELISA” reagent
was used for the detection of anti-SARS-CoV-2
antibodies, following the manufacturer's
recommendations as  described  previously
(Quedraogo et al., 2023; SARS-CoV).
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Statistical analyzes

Data were analyzed with Stata 14. Proportions of
categorical variables were calculated. Bivariate
logistic regression analyzes were carried out to
identify factors associated with the presence of anti-
SARS-CoV-2 antibodies.  Associations  were
expressed as unadjusted odds ratios (OR) with 95%
confidence intervals (CI). The results were
considered statistically significant at the p < 0.05
threshold.

Ethical considerations

The study was conducted in compliance with ethical
rules. It received approval from the health research
ethics committee (CERS) of Burkina Faso,
following deliberation No.: 2020-11-251. Written,
free and informed consent was obtained from each
participant with agreement for subsequent use of
their samples for other health research needs. All
data recordings were completely anonymous with no
possibility of participant identification.

Results and Discussion

Sociodemographic characteristics and

professional status of participants

In the present study, 183 participants was included.
Among these participants, 79 resided in
Ouagadougou and 104 in Bobo Dioulasso. The
majority of participants were men (179/183, or
97.81%) and the average age was 33.87 years (range
16 to 68 years).

The jobs position in slaughterhouses included
slaughterers (36.61%), foremen (2.73%), offal
cleaners (9.28%), slaughterhouse cleaners (3.27%),
meat sellers (15.30%), livestock sellers (3.27%),
livestock transporters (2.73%),
inspectors/veterinarians  (7.10%), administrators
(3.82%) and other positions (24.59%) (Table 1).

Seroprevalence

Of the 183 samples analyzed, 140 (76.50%) were
found to be positive for anti-SARS-CoV-2
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antibodies, including 76/104 (73.07%) in Bobo
Dioulasso and 64/79 (81.01%). in Ouagadougou.

Univariate  analysis of anti-SARS-CoV-2
antibody seropositivity and potential risk factors

Univariate analysis showed no significant
association between SARS-CoV-2 seropositivity,
sociodemographic data (Table 2), jobs position
(Table 3) and personal hygiene (Table 4).

The objective of the present study was to assess the
seropositivity of anti-SARS-CoV-2 antibodies
among slaughterhouse workers in Ouagadougou and
Bobo-Dioulasso. It reports that the overall
seroprevalence of SARS-CoV-2 was high (76.5%).

This shows that slaughterhouse workers were widely
exposed to the disease and also suggests a high rate
of asymptomatic infections (Alene et al., 2021). In
Africa in general and Burkina Faso in particular,
there’s no data on SARS-CoV-2 seroprevalence
specific to slaughternouse workers but a few
seroprevalence studies are available.

In Burkina Faso, a study that took place between
February and June 2021 at the general population in
the same cities, reported seroprevalences of 55.7%
in Bobo Dioulasso and 37.4% in Ouagadougou
(Struck et al., 2022). This result suggests that
slaughterhouse workers are more exposed than the
general population. Another study carried out during
the same period between February and May 2021
among healthcare professionals reported a SARS-
CoV-2 seroprevalence of 45.7% in Burkina Faso
(Kribi et al., 2023).

A study conducted before the period of the present
study, in November 2020 in HIV-positive patients
reported a seroprevalence of 18% of SARS-CoV-2
(Sagna et al., 2022). This could be explained by the
fact that the spread of the virus was still limited.
Although the studies published in Burkina Faso are
fragmentary, it should be noted an increase in
seroprevalence over time due to the probable spread
of the infection: 18% in 2020 (Sagna et al., 2022) to
76.5% in 2021 for this study.
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Regarding Africa, in Mali, seroprevalence increased
from 12% in September 2020 to 69.8% in May 2021
(Alber et al., 2022). In October-November 2021,
seroprevalences of 42.5% and 53.5% were noted in
urban and rural areas of Nigeria, respectively
(Chechet et al., 2022).

In Ghana and Madagascar, seroprevalences reached

approximately 41.2% and 41.5% respectively in
2021 (Struck et al., 2022). In the United States,
seroprevalence studies among slaughterhouse
workers and agricultural workers in 2020 reported
that around 50% of them carried anti-SARS-CoV-2
antibodies in North Carolina (Klein et al., 2022;
Sciaudone et al., 2023).

Table.1 Distribution of slaughterhouse workers according to job position (N=183)

Job position
Slaughterers
Foremen
Offal cleaners
Slaughterhouse cleaners
Meat sellers
Livestock sellers
Livestock transporters
Inspectors/veterinarians
Administrators
Other positions

Eff. (N) Percentage (%)

67 36.61
5 2.73
17 9.28
6 3.27
28 15.30
6 3.27
5 2.73
13 9.90
7 7.10
29 15.84

Table.2 Association of sociodemographic characteristics and SARS-CoV-2 seropositivity among
slaughterhouse workers

Variables SARS-CoV-2 seropositivity | Odds Ratio | 95% Confidence Interval p-
Eff. (N) POS Inf. Sup. value®
Sex
Female 4 2 1
Male 179 138 3,37 0,46 24,67 0,20
Age (years)
> 30 105 78 1
<30 78 62 1,34 0,66 2,71 0,50
Residence
Bobo Dioulasso 105 76 1
Ouagadougou 79 64 1,63 0,8 3,3 0,20
Formal education
Yes 131 99 1
No 52 41 1,2 0,55 2,61 0,90

OR, odds ratio; CI, confidence interval. aUnivariate logistic reg

ression was applied.
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Table.3 Association of job position, and SARS-CoV-2 seropositivity among slaughterhouse workers

OR, odds ratio; CI, confidence interval. aUnivariate logistic regression was applied.
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Table.4 Association between individual factors and SARS-CoV-2 seropositivity among slaughterhouse

workers
Variables SARS-CoV-2 seropositivity Odds 95% Confidence Interval p-
Ratio value®
Eff. (N) POS Inf. Sup.

Regular use of soap

Yes 99 78 1

No 84 62 1,32 0,67 2,62 0,50
Wearing protective

clothing
Yes 133 102 1
No 50 38 1,04 0,48 2,23 0,90
Eating while working
Yes 34 26 1
No 149 114 1 0,42 2,41 0,90
Smoking while working
Yes 25 19 1
No 158 121 0.97 0.36 2.61 0.90
Consuming alcohol in

the slaughterhouse

Yes 6 5 1

No 177 135 1,56 0,18 13,73 0,90

Knowledge of zoonoses
Yes 92 74 1
No 91 66 1,56 0,78 3,11 0,30

OR, odds ratio; CI, confidence interval. aUnivariate logistic regression was applied.

Our study did not show a significant association
between cities of residence, sociodemographic data,
jobs position, personal hygiene, and SARS-CoV-2
seropositivity. This could be explained by the fact
that all workers were exposed to the same risk at
work as outside of work. Risk factors external to the
workplace include social determinants of health
such as living conditions, social behaviors, and
shared transportation. Workplace-specific factors
include close physical proximity between workers,
extended working hours, and shared spaces and
equipment (Klein et al., 2022).

This study has some limitation.  The
sociodemographic, socio-professional, and
behavioral data come from an initial study aimed at
assessing the seroprevalence of leptospirosis (Zida
et al., 2023) among slaughterhouse workers. They

are therefore not specific to COVID-19. Variables
such as wearing masks, respecting social distancing,
and the working environment (cold temperatures,
humidity, poor ventilation, etc.) (Neisi et al., 2022),
which would have made it possible to identify
specific risk factors are not available. Despite these
limitations, this study is the first to report the
situation of carriage of SARS-CoV-2 antibodies
among slaughterhouse workers in Burkina Faso and
one of the few in West Africa.

This work shows that the seroprevalence of COVID-
19 among slaughterhouse workers was high in 2021.
These results highlight the circulation of SARS-
CoV-2 within this population and demonstrate a
high exposure of these professionals to the virus.
Further research could identify risk factors to reduce
SARS-CoV-2 transmission among slaughterhouse
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workers. These slaughterhouse workers could play a
role in community spread of the disease.
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